3 JRale Ik o 5%5]‘%3{%7“%‘?%&; R 9t
AL~
Graduate Institute of Biochemistry and Molecular Biology

College of Medicine

National Taiwan University

Master Thesis

R MR 2 FR A A e R
Identification of Autoantigens as Biomarkers in

Hepatocellular Carcinoma

'3 L:l'v%.

Han-Chun Shih

4n Fap v 8 £4
Advisor: Lu-Ping Chow, Ph.D.

PEAR99E T

July, 2010



FALTIA Eend BG AokIEER 0 2 £ RE PR DF LA S Fanfler s A
R#HOG REA P B RR SR R AP TRV E
o R EFFRIFEOR L E S EIRAL 0 2 BV YRS LY &R
vt o LRAFE TS R BB RO EHT

Pho o BB FE R C R R TP LY B kR
SRE A R S A 1) FEES SEL Y AR
BrHgmERLRE -

Fobo piplp B LR R Y e & RORREE O RN R
F T 6 2 705§ S it B U R B B4 R T % e
PripEranhe Bt R REGOFTR A B f Ay B Y

Amvhrs o §FRHI G A hfle B o g A o BB L ARk R
BPATE ERETELAIRAFSTASLBY L AYRE B o BT R
MELEEE RS m s A A F R RT3 )
PoRERGE BRE 20 AR P E A EFhE UL o

Bl d AR R RA o RS ¢ W B
=

E-y
A
5
%
<
%
o
h:2
Ee

NG
E-D

] é@g %mm??

\\\E‘_
i
e

il



2

"+J% (hepatocellular carcinoma, HCC) &_5 %5 % LenE g2 - » =k S
B SRR RTFEE Z e PR R R A B N E R T Ak
v (alpha-fetoprotein, AFP) 17 & » % AFP hE 42iF 20 ng/mL R|¥ i fe &5+
By R LL:&['}E-T—,\)];‘;, A ¢ dFimre L4 g AFP & giﬂgrg 2 EFR M FE R
QA DA ﬁvﬂ;x&-:}ﬁs A AFP eh§acR £ 43 % B AFP A0FRE ) gk 2
s FoRetRRID L o FIE D G okehd P ARse 1T L LEPTR S B ohdg IR AR £
Beho B me B AR Do FeslF LML A F BAZ p WiH
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antigen, TAA) » 82 | * & 7 F9 F 4~ 17 (serological proteome analysis, SERPA)
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A i ¢ hnRNPL 2 DEAD & BAF B > A 55 645% fr 67.7% > &1 §
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B A 5 % hoRNP L & DEAD § F i 5 8 855 % #B 15 45 % - 7+
B 4 ot & hnRNP L {e DEAD &5 F s og 5 2 468 % # R 43 95
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Abstract

Hepatocellular carcinoma (HCC), one of malignant tumors in Taiwan, is the top
two causes of cancer death. Serum alpha-fetoprotein (AFP), at a cutoff value of 20
ng/mL, is currently the most widely used tumor marker for diagnosis of HCC. However,
some patients with cirrhosis or hepatic inflammation can have an elevated AFP.
Furthermore, sensitivity of AFP decreases to 43 % when tumor diameter is less than 2
cm. It shows that AFP can’t be an effective early detection tool for HCC so it’s
important to find valid biomarkers as early indicators of HCC. Abnormal proteins, also
known as tumor-associated antigens (TAAs), expressed by tumor cells would trigger the
immune response to generate autoantibodies. Many TAAs were identified by serological
proteome analysis (SERPA) and four proteins, hnRNP L, DEAD, lamin A/C, and
hnRNP B1, were selected to do further research. Using 1D immunoblot, hnRNP L and
DEAD were identified as HCC-related antigens, showing a higher seropositivity, 64.5 %
and 67.7 %, in HCC patients than in controls, HBV-carrier, or cirrhosis patients. In
addition, combination of hnRNP L or DEAD showed a high seropositivity, 85.5 %, in
HCC patients, and specificity is 45 %. Combination of hnRNP L and DEAD showed a
high specificity, 95 %, and sensitivity is 46.8 %. It also showed that the peptide epitope
of hnRNP L had a higher seropositivity in HCC patients than other three groups by
enzyme linked immunosorbent assay (ELISA). For detecing multiple biomarkers,
[Mlumina Veracode Carboxyl Beads as multiplexed protein assay was used to screen the
peptide of hnRNP L, and results indicated that the seropositivity is 67 % in HCC
patients. In brief, hnRNP L and DEAD may be HCC-related antigens, and the epitope of
hnRNP L is better to be a biomarker for early diagnosis of HCC.
Keywords: hepatocellular carcinoma, alpha-fetoprotein, tumor-associated antigen,

hnRNP L, Illumina Veracode Carboxyl Beads
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AFP: Alpha-Fetoprotein

APS: Ammonium Persulfate

BCA: Bicinchoninic Acid

BSA: Bovine Serum Albumin

CBB: Coomassie Brilliant Blue

DCP: Des-y-Carboxy Prothrombin

DEAE: Diethylaminoethyl

DMEM: Dulbecco’s Modified Eagle Medium
DTT: Dithiothreitol

EDTA: Ethylenediamineteraacetic Acid
FPLC: Fast Protein Liquid Chromatography
HBYV: Hepatitis B Virus

HCC: Hepatocellular Carcinoma

HCV: Hepatitis C Virus

IEF: Isoelectrofocusing

IPG: Immobilized pH Gradient Gel

kDa: Kilo Dalton (s)

LC: Cirrhosis

MAPPing: Multiple Affinity Protein Profiling
PAGE: Polyacrylamide Gel Electrophoresis
PBS: Phosphate-Buffered Saline

pl: Isoelectric Point

PVDF: Polyvinylidene Difluoride

SDS: Sodium Dodecyl Sulfate



SERPA: Serological Proteome Analysis
SEREX: Serological Identification of Antigens by Recombinant Expression Cloning
TAA: Tumor-Associated Antigen

TEMED: N, N, N’, N”’-tetramethylenediamine
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"*J% (liver cancer) #_ A 2Zf A v 3t ? g4 i B aprp2 - » Er= &
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liver cancer) » " % d H & B @& 4 DR & A5 (29 F% (secondary liver cancer) e
RFEERTFRX ¢ 7 LREMER o8 d WIFREY Id F A anmeire
o B RPN E T B R ey e s 0 ? fm¥e s L Avimie ~ Ry ik
T esmE > LT g B 5w g (hepatocellular carcinoma,

HCC)~ "4 ~ s § P B2 ThvemE % [1]- 29 s mm o ke &0
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i
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FELFAGF A EFLFARM B AR Y L0826 % AT K
it B AL/ A ¢ 8277 % 0 AT i A ¢ AL 5.6% 0 B AT RS
B AR ISR o 4 B 45-62% & B AT BA £ B R B aTA
B A 5777 % ¢ [57]
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CHEMICAL

* Defects in Terminal Differentiation
EthanoliSmoking | - DEfects in Growth Control a0 Hanoiomaom
Vinyl Chloride * Resistance to Cytotoxicity Wilson's Disease
* Defects in Programmed Cell Death al-Antitrypsin

Metabolic Geno 5
enzyme activation e

Conjugation

Telomerase Activation
Enzymes
Genetic and  Selective
Deactivation/ Epigenetic Clonal Genetic Genetlc Genetic
Excretion hanges Expansion » Change _) anga Changa
MORMAL =)\ —= E = P — Fas
CELL fm] 5 L
RADIATION INITIATED FRE- GLINIG.&L INVASION
Thorotrast I CELL  |NEOPLASTIC [MAHIGHANT |\ \ver AND
VIRUS LESION | ! CANCER METASTASIS
HBV Necroinflammatory Liver Disease/Cirrhosis Integrins
HCV Reactive Oxygen/ Nitric Oxide Species E-cadherin
i ] S
CMAR
*  Activation of Proto-Oncogenes (e.g.. N-ras, c-myc, c-fos)/Growth NMZ3, KA
Factors (e.g., IGF-I, IGF-Il, TGF-a, TGF-)

* Inactivation of Tumor Suppressor Genes (e.g., p53, p16, Rb, LOH 1p,

1q, 2q, 4q, 59, 6q, 8p, 8q, 9p, 9q, 10g, 11p, 13q, 16p, 16q, 17p,
22/APC for hepatoblastoma)

, 20-60 years '
(B B : " & L g 5|5 3 CAPFLp4 B3 FEFFTe 77X 8+ %>
HFehiFE o [3])

BA 5 }aaar (Hepatitis B Virus, HBV)
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CA] 3+ % }%4 (Hepatitis C Virus, HCV)
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o KRR A2 R0 g R AR A A T Bt - A 2
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DHED E e kTR

E T}

Pl b e £ 3VFRALER AFH - AT R RE - PRI PEL
i h [14] c $H¥I PR 8T A LG ST R E & WAL FRERL G Lo
1 &5 ki

REAFRITELRDZE FRET Y PR AT E [15] U B~
)’j'*u{" IS PR R & R EEE R alis S tU - N N
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W& ¥ SRR Y M G f PR Sz R R DA PG
B AR RE- Hih e IFEE o
2. TEUTE AP R B

THETA A PR L RR A TR OB T T R R ol [16] -
PRI 4 cn® AR iaded B R 0 L ARFAFR D INT RIS bl
bR ENEIEA > A AP R OEN > A AR B2 T A IRE A
L2 A BM S FERWEE S B R AN o TIGETR R PR RFR 0 4 T
W BT 2 T AR h g ? FRFEDED  HIOTRSSE G LA D

T E TS RS -2 T B IR R R
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L EHEP RIS AY REL pGARIEHERAFREASREH L R
R o AT e R R T AR R TR L p R AR S
() " Afsiade cnEF g2 > LH e A5 P FRE 28 RITRF -
(2) 425 i~ TIRUTR e B S R ¥ R PR R T g LR
(3) FEd i F MR & - HROFRIRR MR 0 T 5 Al ¥ F BT
oy e 5
3~§yﬁﬁﬂﬁﬁ
LEFRE D RS Y LREER D o BRI F D G D
& E 7 o 2T { (liver biopsy) L aAZH A I HET P st RAr gp L D
SRR B sk B [17, 18] B 7 RS R RN 0 BOTRUR G e s o - ik
Bodrk ML RAT AN REY RV AR R AR RES BTG TR RV A

BEHe e lioh o LA > ok da pARERINE R R OTRE DR T RY

2B AT T 2R DERY O EF A LD 0 P 4o mRNA - F9 B -

FREFEAFA32 €4 73 FAR SRR o § e L BT Jpr#Tig & e DNA %
B N e e SR R TN A IR AR (Aohok k)
P ALFRAREROI AT 0V E BN S BT 2 Tk TS

4 3= (biomarker) o
R 1k3e (tumor marker) F & B & HTK o B ALDT KL EREEHRAE
By Mg VIR WAy o R R SRR S R e S PR

f
Bd e AR Rk 0 T UTERRRE B T A A kinie



oo b g pdwie R o d plwie N Y e T A 4 g g‘rﬂﬂz? VAT
BB o RABDTE Ly bk i & R R R EEAI M R o TR
Bt B FOREE LT LR P RIS AT Db R 0 R A 4T
B2 GRE T REFFS B R P L E Y B SRR R LT
RGAEE i
SN B ERRERPIELE L gt

B AP A MF F e TRk € R DL - 0 RS TR R R e 2
RS SASRASE T [19,20]0 e84 Y PE R R R FE Y R R (T4
WORRE S B Mg e 21 1% & kR R RL A2 SER
Bl g o KA o BB RS FITRE ROE R R R 2R 1 L
WTEKTRR FF Y iR e £ 35 CALI2S AP K Rpindk Bl [22] ~ PSA AW
SRR et iR [23]2 CALS-3 &d R enieipl [24] 12 AFP &%tk iRl [25, 26,
27] % - T ERDEOTRA T 2 8RR R L

v A5 236 (alpha-fetoprotein, AFP)

AFP & - BpEd-v (F4apEAF &) »+ 2% 70kDa =+ - ik B -
HITER Y 10 ng/mL o 2k + ¢ # 20 ng/mL (% 5 & 4" K it & B (cutoff
value) - B2 /X AFP E fpfk + @& * B A e/ Ffpihie > v &5 L E L 5 H g -
TR OAFP pH BB RRETY 64 F cF AL 4'&‘]:}_'3*:{:;;54L,F ® AFP
’ﬁi'ﬂl?uék:tt”*ﬁfbr}fﬁ&“’"ﬁ/’:\i:—LE'I—'—)]%A AFP 1+ i gteb AFP &
R A L P ACREDEA) s R 3R TR R RS N SN
B B AFP (F S ARARce BB A o 4 4 80 %094 % [28] - ¥ ¢ » 43
Boo B iR |05 24 AFP thACRS A RE 0 R F 435 %
[29] - @ 2 15 R G F FHprenieh o S YDA AR S 2 P HF D o

%% B 5 v ' (des-y-carboxy prothrombin, DCP)

DCP ¥ - B % & % e n i* B (prothrombin) » H 3o N =31 B 5 i



(glutamic acid) ¥ iZF i > Flp % 3 Ea EH 0 F @RI DCP 7 £ & 40
mAUML A7 & fe &7 - 322 DCP o+ i 7 B 42 > @ £00 AFP IR %
S FP AR BB ETE S A A o DCP 2 & AR A & 482 % [29, 30] 0 A
FEMAG 959% DCP L&A pikE™s 14 G AR BF mfoimp ik
Bl o T R e R

v Ak B FH 3 (AFP-L3)

AFP-L3 £.% AFP ® ¥ pEenitse > - &k itk iz 5 10 % > % 2428 10
% RIHEF 7 A0 © A5G R A % R F 4 SR el O be o AFP-L3 ¥ $75R chih B
A 95 % BACR 5 51 %o RrERglme o 3t S O 4 pF > AFP-L3 g AR €

TE P 35-45% (13, 14] -

B PR TV EEEY SR T BN
b3t n et B A B H R g i, TP - oark S ek

kAR R L hm e RO iR §REAL T LA

WA R R pHANOZE > AALL T RAIELTT AMALAR A

RS HA R R RB AP LR R R F AP Y2

!

AR PR T R PR KSR A p P R REE RS RT]
e RR kSRR G g Penb A st F o AT E R AF I RERLL 0 F
B 7 pMIMOE 2 &S Db+ £ 52 ¢ 5% (melanoma) ¢ FH 2 I 6% 4p B
p iR [31] -

MR 0 Adp i R iEAR Y NI ATIVR & B R & E R P T ik
[32]c F it A Pd s imPe 55 0 AN G AN R BB wE A 3 N ¥ e
SRTILR 0 PIFLIT S B R SR (tumor-specific antigen, TSA) » &% 2t s Fi —

LA R RBHER TR RTET LS R R RS ERR > RE 0 8



SN2 EE P T g RS R R F IR AR T D e
Pz frd i B, Brofuh o FEH R A Rz P REME 0
FoRAL 5 R 40 B FR (tumor-associated antigens, TAA) ©

- AR R B AR RSB R AR S4B S PR
oS EFDRA e BT BRI ~F 2 0 TR FERTGD
epitope A 4 > 24 p £ epitope FTEILOPER o R FF A AL R E‘%‘«?}BEZ"E@

B2 TweXHIfRL-AMEAFF  EadlFpMLAEF K- p WL

)
W
o
-
3

AP A p WRWA 2 > T )I‘? VU BRI R P e p WA TS L ET S
Rl chdg e [31,32,33] > ¥ *h g fhe WOIE G R bR Ry

BF ST BRI < FavERApM PR B AT ik o oA Ap PR a0
A2 ER B LihbF QAR A ¢ pS3 nBER RiE S < £ p W
hE 4 [31]- 28 WA RE A ¢ opS3 LHEES (exon) v I R F L F
R %8 (hot-spot) » & ¥ p53 cfE TR M e 0 B H Ao LA K S H RO €
1HER pS3 pREFLR AL o {7 ABDE > dR p53 p RS p MR FRLOE

P AERFOFRE A A pS3 ONECHFRE L RP T ERe FREA D

e

RERETTERPBAL o

ISR AR AR A R LR F el v AR e e
B3 EEAK DR [31] 0 B F A RETHRZ BRI R ¥ Fere s o
d 3 imre o= f F A F necrosis A4 A 2Ll ¥ apoptosis 0 F]pt € F R
e Feo Fenfln o S 2R F REFRE N B D EBEPN v LR
P REA Linged FARLR LAFRRA A G A iR o ¥ b - B LA
Bl ek T o FREEpHILR § 0 n R A SRR R e
Ko i L e ink - MR IELT T > BN R EEART AR
goldclmie (LB F A 2 o

Fhdein o FUBRAR M AR sk i AT Y AR S B



R ARAE R A BT R E S EURBAAM IR S & p Wi 2
S P ARFR DK o AR RFHERAPM SR T~ B3 > SEREX (serological
identification of antigens by recombinant expression cloning) ~ phage-display libraries -
SERPA (serological proteome analysis) * protein array ~ MAPPing (multiple affinity
protein profiling) [37, 38]

SEREX &A% g5 A fhat - éife R p s # 25 0 cDNA 2 TR E > k4
H T F A M 4R o Phage display #4= -9 B % 3R 1 phage b & 1 > ZR{S
FI* i@+ 0 F k9 B o phage It Fv By Fhe I ivr 2 HER
£ AR M AR o SERPA A AU o A o Gt it e Bed B FEA T L 0
Bite B4R o Protein array ¥R @0 B AL YL 0 F SR A LR B
R R M AR o MAPPing EUGd S L B E BT 0 A ¥ AR
F PR - RAP M AR 0 £ R A N R - B MR > B IER

WA A [38] (W C)

Technologiesto identify autoantibodies

(a) 1 [® 1 [ (e)
SEREX . SERPA MAPPin
display 9
. . [ | | |
DNA cDNAphage ‘ Purified or ‘
exf\ressmn display TurToSLJ‘lartfeceII TunlwosL;rta’eceII recombinant Target cDNA Tunlwouartécell TurToSL;rtfeceII
ibrary library v ¥ proteins ys ¥
. ] 2D
Arrayed on In-situ Antibody :
2DE 2DLC [ sl}fdes ] translation [ Array Irgm#ﬂ;"
Arrayed on
Immunablot Immunoblot slides
[ Probe with patient and control sera ]
[ Identification of multiple autoantigens using tandem MS ]

(B C: EabpipMybh 2 2 p WPl ehT * = % o [38])
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T~ G0 FHE ARE BRI L 2 R

F-BRRame SR hmEp s 2 R AT aneg o B ET %
SRR G T R e o o NS Beeh $rie 0 RELT B3 AR
AR i U] R E B FERS AT A R 9y TS R
BEAE G il 0 A LT R L BT R hgki HG F A ,
TR SRR R R 4 e B o

o FHERLET LA Ke o - AR RITA SRS AP V- B
Bl 3o 0 A R TG nlfire - X AT G 5 R Ly B
@‘$ﬂﬁ&‘¢$}é?ﬂﬁ%ﬁiﬁi@ﬁii’%a’ﬁé—;%%ﬁa’
G AR N R I A sk 4 FEF )

N
et
F_&
=
N

o
l-\-'
By
'
Y

oo V- #f ke TR e LML A W aiRAp i 0 B9 FARk
fRRrRte 0 S LT DRRAREATA A B RS 4T BRET
BRIFIMEEFD F oS EL ¥ §HLARMITA S SaRPE LT

R USRS F R AP B 2 M Rce [34, 35, 36] 0 A d-d TREE Y i AR

&3 a8

w&wugﬁbﬁ%m@%%’ﬂﬁ?B”%<ﬂ**&%”ﬁ’Epaﬁgﬁﬁi
BB TR AT - s b B AT S KPR K S R i g
SR AD R EHRE AL o AR e SR G G HE L AW RE R
IR R S BEY i S R

{5 %k i€ % L iR iie AFP[20]2DCP[30] % AFP-L3[13, 14] -

PSR BRARACR D & o AFP 2 33 LR LS H 6 A BB i
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o HERPEA G o FE AT AFP & DCP @ pld ken@ i § 2B e i@ o

AARERIEREIRG EA R AT RAE - B EREEEET B R R
5@’()?‘.7»%5??3%{’%*’3 iﬂlz/ﬁl‘#ﬂ?’ ‘Jﬁ?i%*riﬁﬁ’s?’,ﬂiéﬁﬁi%”ﬁ%

B hiE  RBZVEDEFRPEFRR - Ft o AFHRAIETFT P AEAF Y
we v RS s BERPF At Y 0 FH DG ona TR R4 M AR
%3 MPAE 2 TR & AR R © X T A TR TR AR M
ik > AfRA t TR RS DRI ik

~ R AR

AFHEEL I L9 A A 7 (serological proteome analysis, SERPA)
FAF [37,38] > #- Hep3B it d=v FAI* - T ARR » - WG fI* & > LB
f PR hdd R T PVDF S0 o £ AR D 4 BAPFLF RF A
o A BT A na 1T S - Bl S fr PVDF S ended TR 0 ¥ - R
® CBB thd d > PE NG &iFRm L Be) & peng > 34+ CBB 7 93
LR A L A TONS CRIE S URE - 20 (L S Ul e S e Sy ]
P TR MR gt T RF 0 1Y S TR 50 GRR A
EHASBAPFLA Rf A gp A s A 8 B R  Ged FTiER
B PEL G FF RS R TIRE e B0 F o F g o
Flpt o g L ¢ L v B 39 F (hnRNP L~DEAD-lamin A/C £ hnRNP BI1) *

—BTARE LB AEREGE > I P AR PEN BT R

F OB F AR RO MILE c B o LE- HIIFERREL
F w3 ¥f 4 7% (enzyme-linked immunosorbent assay, ELISA) i &% > 5 £.F ¥ g *
WHARSLARGAEL o DI A AT EE G EF LR o B 4
¢ 42 1 * Illumina Veracode Carboxyl Beads % £ #-¢ i /?| (multiplexed protein
assay) iz it [39,40] 0 &:E B2 F % 335 |0 epitope hnRNP L 199-264 » +* i
- BEEFE R LA FA TR MR R P S E 0 B iRA BE o K A RS

12



faru b e Ap B Fuk & * & Illumina Veracode Carboxyl Beads » I it ¥ &/ 2 47

R FoTEr F o
ZCRHEAE S
Sample Preparation (cell cultures)

|

2D Gel Electrophoresis (IEF & SDS-PAGE)

|

Western Blot & Isolation of Spots of Interest

|

Mass Spectrometry & Identification of Proteins

|

Cloning and Purification of the Recombinant Proteins

!
One-dimensional Immunoblot & Statistics Analysis

|

ELISA & Statistics Analysis
l

Multiplexed Protein Assay & Statistics Analysis

(Ilumina Veracode Carboxyl Beads)
{

Constructing a Multiple Biomarkers Panel

13



- R 2 e FR
Hep3B » A $iFfpimPe gk > & 14 45 > 5 M4 & hgF > KRB~ ATCC®

HB-8064™

NES 3T
GECE RO SRR S e SR EREE ) R s L
T A PR/ A SBAPFEF BB AL oK Ak i Ad AT RE R
SR F LR Rl EE ¥ A L AR RAL DAY @R

2,

E;%’:ﬁﬁﬁﬁ“:ﬁ%:}iﬁ‘lﬁ ¥ A 2w e

-~ %“ ns
E5 L R
DMEM HYCLONE
Fetal Bovine Serum HYCLONE
Penicillin/Streptomycin INVITROGEN
Trypsin-EDTA INVITROGEN
Phosphate Belanced Saline HYCLONE
Bovine Serum Albumin SIGMA
Acrylamide Amercham Bioscience
N,N’-methylene-bis-acrylamide Amercham Bioscience
Tris Amercham Bioscience

14



SDS Amercham Bioscience
Urea Amercham Bioscience
DTT Amercham Bioscience

Triton X-100

Amercham Bioscience

Tween 20 SIGMA
2-B-mercaptoethanol MERCK
Comassie Blue SIGMA
TEMED MERCK
Bromophenol Blue SIGMA
Ethanol SIGMA
Methanol MERCK
Glycerol SIGMA
Imidazole SIGMA
Potassium Chloride SIGMA
Sodium Hydroxide SIGMA
Glycine SIGMA
Isopropanol MERCK
Acetonitrile MERCK
Acetic Acid MERCK
Sodium Azide SIGMA
HCI SIGMA
NaOH SIGMA
NaCl SIGMA
Na,CO;3 fokidgl ¥
NaHCO; ek g ¥

15




N

Na,HPO4 fok s ¥
NaH,PO4 frkid gl ¥
IPTG SIGMA
Lysozyme SIGMA
Sulfo-NHS PIERCE

EDC SIGMA

MES SIGMA
LWM Bio-Rad

=2
A LA R
BCA Protein Assay Reagent PIERCE

2D Quant Kit Amercham Bioscience
Western Lightning"™ Chemiluminescence SIGMA
Reagent
SureBlue Reserve™™ TMB Microwell SIGMA
Peroxidase Substrate

28 - ¥ s

- -

A LA R
Anti-GST Cell Signaling
Anti-His Tag Santa Cruz

g E Y ;|
o ey R%
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HRP-conjugated rabbit anti-human IgG Santa Cruz

HRP-conjugated goat anti-rabbit IgG Santa Cruz

HRP-conjugated donkey anti-goat IgG Santa Cruz

Anti-human IgG, Cy3 labeled PIERCE
Frd E£RXRFEIAMEN

RELH R

Ultrospec 3000 Spectrophotometer

Amercham Bioscience

Electrophoresis Power Supply 301/1001

Amercham Bioscience

Coulter Microfuge R Centrifuge BECKMAN
Ultracentrifuge BECKMAN
Microcentrifuge BECKMAN
6173 pH Meter JENCO
1020 Centrifuge KUBOTA
Dry Bath Incubator Major Science
Shaker ORBITAL
Pipett GILSON
Orbital Shaker TKS
Hotplate Stirrer Jlab Tech
TM-325 autoclave TOMIN
Multichannel Pipett RANIN
N HEH
#FH R R %

17




PVDF Transfer Membrane MILLIPORE
96 Well Microplate COSTAR

96 Stripwell Plate THERMO
Paraffin MENASHA
X-Film FUJI

Tips RANIN
Eppendorf CORNING
Centrifuge Tube BIOMAN

18




o & RS Ry T2 ER

-~ BJF-:}%,‘ngé-f}\f %
1. 8 %% (medium) fie ¥

DMEM (Dulbecco’s Modified Eagle Medium) # & 32 & £ 11 = X Z4 K= >
AR b r 37g BFAE A FH 2 2B M A AN T pHT2 T4 11 % FAg
kAT 1L HFULE 022 pm we 3 % &% chE FBR 0 A ER T o R 2
oA o~ *n 2 g G (fetal bovine serum, FBS) % 5 kR F & 48 K Z
(penicillin/streptomycin, PS) » # % k& 5 10%FBS 12 % 1%PS -

w?e tx32 % (cell culture)

M m E R L R G fE S T T3 O 4 as £ Fg (T75 flask) B % > %R A
37C ~5 % CO, sl B 2 a9 o 3w £ 3 ~ & %P > 2 PBS
(phosphate-buffered saline) i*i®m? 3 =t » £ 4 » 73 0.2 % EDTA 2 0.5 % %
F-v fF (trypsin) ¥ 7% 1mL € w2 )% > A % 57 &
mL 82 % R @ 9% v fReniE R Bk > #inte 30] frEgis 0 FATA feif B e )8

H¥FLNE H x (cell culture dish) #7132 % (sub-culture) °

N A R

eI A HEELT SR 2 Rtk Hep3B o 432 £ 1 11
PBS % = o & 45 4c » if B PBS #-ime 2057 ke kB3 H ¢ > 11 1000 rpm
ooz Ao 3L ik 0 R F Y cell washbuffer 2= =0 J b - F o e~ i
€ 2D sample buffer > ] * 425 /& & sonicate 30 #, (pulse on 5 #) » pulse off 5

#5) > 2 13000 rpm A %) 10 4 48 0 Bt ,g—,, » B 20C & -80°C % e

19



$oH B FRE o TAHRS
~ 30 Bk R R

1. BCA Protein Assay

* BSA (bovine serum albumin) 2 = — R & > EEH A 23EH B LA
50:1 et GIIR & fle A 1ER R 0 K BHREE I 10 pL 4o F] 100 pL e iR % ¢
MEE3 > B 37C TRk 30 A4 Pl Tt 595 nm ok E o HEEART
d Ry REE A ko
2. 2-D Quant Kit

" OBSA 2 - R SO Med AR FRIES (<50uL) B~ LSmL g
oo & B &4r » 500 pL precipitant Jp| 7 4 & WEET 23 Sdso f o4~
500 uL co-precipitant ¥ ;% & 353 > 7 14500 rpm &~ ¥ 5 A 4Ed PR o B F
4~ 100 pL copper solution f= 400 pL 2 =+ -k » JIAIRF M3 R0 T & o

Bféter 1mL 54 #AFTHETHEE 1520 #45 > * ELISA reader B 2_tx 480

g

- BB TA—L - AR FRILBHTAZ (sodium
dodecyl sulfate-polyacrylamide gel electrophoresis, SDS-PAGE)
BRI 2 K
LB B8 enT 5 I3 (mini gel: 10 x 10.5 cm, normal gel: 15 x 15
cm) > v Al g B P T L spacer (12 x 15 % 0.1 em) » 48 & & A =+ R

<= _g'_ o
7

2. BP fRrenp a2 pe
Separating Gel fiz @ @ B~ A solution 3.4 mL ~ B solution 2 mL % & 3 -k 2.7
mL > #%4c » SULTEMED 12 %2 S55uL 10 %APS 38 £ 353 o #5807 i ii » %

B chpla Y o E GG G r T BRENEET -

20



Stacking Gel fie ® @ B~ A solution 300 uL ~ C solution 500 uL. % & 3 -k 1.2
mL » 3% 4c~» 3uL TEMED ™% 9uL 10 % APS R £393 o #@% 5 » ¢ R F
e separating gel F (& L @EH_+ > 7 AR) > 3E > % 4 (comb) > & stacking gel
SR FEFET o

OMini-Gel fie = 40T

Unit: mL Separating Gel Stacking Gel
Percentage | 7.5 % 10 % 12.5 % 15 % 17.5 % -
Solution A 2.0 2.7 3.4 4.0 4.9 0.3
Solution B 2.0 2.0 2.0 2.0 2.1 -
Solution C - - - - - 0.5
ddH,0O 4.0 34 27 2.0 1.4 1.2
TEMED 5 5 5 5 5 3

10 % APS 55 55 53 55 55 9

CEE T S Lk
A solution : 30 % acrylamide » 0.8 % N,N’-methylene-bis-acrylamide °
B solution : 1.5 M Tris-HCI > pH 8.8 % % /% - (0.4 % SDS)
C solution : 0.5 M Tris-HCI » pH 6.8 % &% % - (0.4 % SDS)
3. %A % % (running buffer) ® #
P~ 3.0 g Tris-base ~ 14.4 g glycine ™ % 1.0gSDS > 44 &3 -k3 1L &
fe= 25 mM Tris ~ 192 mM glycine 2 % 0.1 % SDS> ¥ pHS83 -
4. F-9 F ik &2 (sample preparation)
Poif £ v %’?{é_ » 4~ 2X sample buffer (0.5 M Tris-HCI pH 6.8 ~ 10 % SDS -
50 % glycerol ~ B-mercaptoethanol ~ coomassie brilliant blue) » % ** 95°C -kKix 4c £
L4 o

B ) e BOR R A ALY AR A 0 Ul G DR
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RTARABTAZERZR - 4o » e J2HF T RS RAN L K S L&
TEPEIE HItBkeFfa A8 (52 15 mA> 2R 42E 200
V) o Fipm A PR BRI R A T A e

AR Bt iR Fe B A+ § (Low-range Protein Molecular Weight Markers)

G 7F L
R LA &+ & (kDa)
Phosphorylase B 97.4
Bovine serum albumin 66.2
Ovalbumin 45.6
Carbonic anhydrase 31.0
Soybean trypsin inhibitor 21.5
Lysozyme 14.4

S AT A—E T REET A (isoelectric focusing, IEF) 12

i -_—

%2 SDS-PAGE
. %- % 2THRETA:Z (IEF)

LK% T B4R ¥ iE (immobilized pH gradient, IPG) 3% » -k & e BH ¥ o 4
ok &I % (8 M urea ~ 0.5 % Pharmalyte 3-10 ~ 16 mM DTT ~ 0.003 % Triton
X-100 ~ 1% Orange G) » B ¥ kT & > KERRFGL 16 /] PF o

P~ 1 mg k& 100 L & &5 g (8 M urea ~ 2 % Pharmalyte 3-10 ~ 60
mM DTT ~ 0.5 % Triton X-100 ~ 0.003 % bromophenol blue) 4 % > 25 A BT I ~
48 > F h 37C TAE 1 PR AR ER 0 01 13000 rpm Hres 5 A 45 0 Bt
Fia T B4 ¥ - e [BF RS -

B pH3.0-10.0 = -k & e IPG T W ¥ o3 r kT Tk @ o £ % 45 o

b=E)
ot
%
ot

2 i) IPG T AR TT o g F 4o~ 50-100 pL 5k 0 £ 0

WEABT DR G c BT RAEREEAFE ST RLL T RA- A& ET] 500V T
22



PAEIFES P 2R TRUER G BRI T 2000 Vo p ot EiF 14 P
2 o
2. % - Lo R AR e -REP fﬁﬁ&_"k“ﬂﬂ?ﬁmpuz (SDS-PAGE)

ek - BT A IPG B P EE AT 8 #% (6 Murea~1 % SDS ~30
% glycerol ~ 16 mM DTT ~ 0.01 % bromophenol blue ~ 10 mM Tris-HCI pH 6.8) > -T fi=
LI A4 o FHEF IPG " 7] SDS-PAGE $ A %% Fie@H - asdr o ¥ =
BATEHE SRR )L 260x20 24 HER G 125% - TREREM FZ 20 mA
T TR AZE 200V 5 Lo
TR AR LI
1.CBB % ¢
(1) %4
_—

Mg AT AR RBT R R R B3I FE  FRETH A0 E

N

FUERD S A SRES T EHAREFIL
O% ¢ jefied * L% 240mL 1 %7 f ~160mL = = 747 k12 200 mL fig fé iR
£33 > & 4 ~ v 4250 PhastGel™ Blue R-350 (Amersham Bioscience) > % 2 7% fi#
A S EART] 2L B B TTET R o
(2) 3%

FH LR e GRS B T RBEEIA LI LER R

FREBLEEP L % 2 I FAR KGR TT

il

I R L S =y , s
e AT E T X EARP R

2

F °

W

\

O#R4 jefed 1250mL 1 ¥7 fErE T0mL ko A - K EARD] 1L RS
ERER A
2. EE4LL 4 (silver staining)
(1) 424 % ¢ iz
Hpg R enT AR EEBTE R L P 5 4o x H T3 % (fixation solution) & &
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30 & 48 e BIHEF TR R 0 4~ B BB R (sensitizing solution) F & 30 A48 F R
SRS Y B VY S ST I 3 RS € SSUSEY Y B
% (silver reaction solution) & J& 20 4 45 o 4372 {6 » L= X FAE-KES
Koo &1 4so f 4o~ &4 3% (developing solution) & & %) 2-5 A48 A ¥
WE (FRIEARSF) ARLIIFRE RS “ﬁ% R o B A 2 ¥k B R (stopping
solution) ¥ /B #4& 10 A4 > B4 - X ZH KTV %5 -
(2) &AL
Fixation Solution * 40 mL 95 % iFptf » 10 mL Ay pk > 4= -k 2 100 mL -
Sensitizing Solution : 30 mL 95 % iFp¥ - 0.5 mL glutaraldehyde > 4.0 mL sodium
thiosulphate » 6.8 g sodium acetate > 4 -k = 100 mL -
Silver Reaction Solution : 10 mL silver nitrate solution » 40 pL formaldehyde > 4
k2 100 mL
Developing Solution : 2.5 g sodium carbonate » 20 uL formaldehyde » 4 -k 2 100
mL -

Stopping Solution : 1.46 g EDTA-Na, *« 2H,0 » 4 -k 2 100 mL -

FZH Fo FARTEAHZ
- ~ @ > 582 (Western Blot)

WEdF s % | 4p kb PVDF #5055 L PVDF & w2 4 100 %

l\v

TR RVEGTURER S R BRI T R ) - AR b
Er 9T g e 7% % (10 mM CAPS ~ 10 % MeOH » pH 11.0) & > 3 S48 F &
FriAgr (1) 2 2REE Bur ks (2) PYDF 2 5 5 (3) a4 )
B4) R RBESEIRARA  HFENERI TG FeAL 2 BILE RE

PVDF #Er9irs 2 9 B enifil > heis 1 G435 f Bens L8 « WO o ¥ nk
24



BE By oaf AR MERFYNL 4 -

e g2 1531 PVDF #E 9 fast green 24| (0.1 g fast green~ 10 mL
acetic acid ~ 26.3 mL 95 % ethanol » 4 -k I # 4% 100 mL) » M FE T dev F iz} 2
e o 4e ~ fastgreen Befjz (60 TF F U ER L L P oRGE . FAFRED
EEEBYBRLic PRLET IO F L TV EF AR
2. B 0 TR

% PVDF #ersfii plidiBis » T7 i g1 5% Wiadvds o TN ¥ 3
% (20 mM pH 7.5 Tris-HC1+~0.15 M NaCl) # » 3 8# k<% 1 | pFuEsH
blocking ¢ i o E[H-F iR > 4o » B L7 7 1% Wiadds TNT % #3%
(20 mM pH 7.5 Tris-HCI ~ 0.15 M NaCl ~ 0.5 % Tween 20) - B3l (o 5l
£ 1:1000) > 5 4C #FEF X5 16 )P g - it s 2 TINT %= =X
E 10 A4 A RiBFD BFAEE R 4 R RE T 1% Mg INT %
fieis e ez B4k (HRP-conjugated rabbit anti-human IgG antibody, 1:25000) » ¥ **
FEHE A 1P F o - sdrAl TNT %2 = > 5= 10 A4k e

#- PVDF e wcgt ptsy # ¢ > 40 » i ® 0K ik (Western Lightning™
Western Blot Chemiluminescence Reagent) » & #;3 ¢ WA TR £353 > F g »
5 fsexp F ARERE > PV - PVDF # 57 83x ~ 85 £ (cassette) » »h g 5 3 r Xk &

PR R 35 A4 RFWR YO BRI FT ABEF ko kit

Coating Buffer : 1.59 g Na,CO3 > 2.93 gNaHCO; » 4#-k 2 1L > pH9.5-
Blocking Buffer : 0.1 % BSA » 0.02 % thimerosal » fie @ % PBS ¥ -

Wash Buffer : 0.02 % Tween 20 » 0.02 % thimerosal » fiz %] % PBS ¢ -

25



2. F&E542 (B D)

BHEF HF0 FH&IER > B4 k4 3| carbonate-bicarbonate 3 ik ¢ e
FEF4p 96 &2 ¢ > E B well G4 100 ul TR THE N FFe A 96 3¢
¢ A > % PBS & 2-3 = o 4 » 200 pL 0 blocking % #ek (53 1% %
Padnks e PBS B Mek) 3BT R 2-3 o PF e I {8 AR 0 4e ~ 100 ulL
£3 1% %o iz 0.05% Tween 20 &1 PBS #fbm » £ 4r » 2 pL 46
S RAR G- (CTEBESFRES - TR ZRT RN e R
Rt mH ety 22 5B well * 200pL 7 7 0.05 % Tween 20 7 PBS %
Z oo Bofd e~ R 5000 ® - f (HRP-conjugated rabbit anti-human IgG
antibody)» fie =72 F 1% " v 12 0.05 % Tween 20 <7 PBS ¥ vz » 28
FRY 1 PPoF pxtsmirt 22 5@ well * 200uL 7 7 0.05 % Tween
20 = PBS & =X o

FMFFR R BT RREFES F og AF B owell 4o r 100l F BB
o FETHL 30 A (FRLAREEES)£F 0 100 uL EIEG R
(700 L Fife ~ 30 mL ddH,0) % ¥ b F b REET § L3R &5 F 4 o b

~ ELISAreader snik ®® - iR £ 450nm 2 sk E > ¥ & {78y -

LA | romare| NI
i Sy Sy Sy S gl G Qg G ¢

® 9 © @ e g @ @ ® g ® @ e o ® o
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(B D:ELISA $ fFinfzea. BT F-v b iR &2 79 F ¢ 4orw il d

R EE - fdl e e r D4 f PR - o d g e 2 F h B o)

Srd LRBRF FED
- ~BRRE P ek f% (in-gel digestion)

#-o 2 CBB %9 ehaft chdqv F* L7 0> 50 1 mL 50 %
acetonitrile/50 mM NH4HCO; #2% > F¢ 3 *>» £ | mm & = ¥ % 3% 100 %
acetonitrile ¥ %t-k > 4 % acetonitrile & * Z 7 i 1% (Speed Vac) #9348k o =
P BFhrFF TA KDY FF (0.1 mg/mL in 50 mM NH4HCO;3) 2 %
e BRERWMEITRE > B3 37C Rip T R de privr 12 | pF e (F% %
> {8 #k % spin down #4r » 50 pL 1 % TFA % B~93%< > £ 4 » 0.1 % TFA/50 %
acetonitrile £ FP~— = o A X FBR R P A - g o T LR GT RS RIR A 5T o
Bets* 10uL0.1%TFA kw3 o B £ 3 CISZipTip» %+ 10l =B~E 1
B B~ 100 % acetonitrile & H Z/EALS N > £4F = X o =BT {73 7% (0.1 % TFA)
RisPH A X PR F I BORE- T BREER €9 FT A CI8
P o B fsmBiaiait (0.1 % TFA) » SRR e d Bag (B Hh AT & i
REPRA) WEEIE BOLEE
S FHAHE B FET

#arriHk o C18 wh jk ‘{ﬁ'g A (5 mm x 250 pm > PepMap C18 » LC-Packing -
Amsterdam > Netherlands) #% 3 % %k R » £ U - #§ » -g: i (reverse phase
nanocolumn » 15 cm x 75 pm > LC-Packing) & {7/% 4 & 4714 % & H2P5 3 B o i
i 05 % FA> ¥ - R 595 % CAN SMEH A& FHE > niE 200
nL/min o §]%* T ¢f 3L+ i* (electron spray ionization) = 3% #2Px % ELgp+ it » L

* Qstar XL Q-TOF ¢ B 5% 3 (Rhie (70225 ¥ U638 ~ H 32 2R o 1@ 3| e o
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A 1% Analyst QS $ie#iE 7447 B I P % Mascot i (7 30

g o HoArié v ehF R 5 NCBI nonredundant 3L & o

I8 ARZBHLEEFV Y

+ £ F)4k 45 (transformation)

fI# # ks (heat-shock) 72 5% » & e oS R Es » M0 R eh AR A T
¥~ B E fmfe (competentcell) 2 ¢ o gEAZEHFF F £ R0 DA

B AT w2 100-200 pL fE_-80°C B~ ik b fEf 0 4o~ 0.5-1 pL B
AT dmdp F R 5305 5 e T 0 BNk (FF 20 A4k o 3 F T
42°C kigh e imgki 1 ~48 25 E3k S 35 2454 1mLLB

AR b 37C BAHREE 3060 A4ede 13500 pm - A48 i 1 mL

_—

iR TR EEI T RINRRA LR BEAF T HFEY D #
(ampicillin or kanamycin) > % ** 37C % 29 12-16 | pF > ¥ kA 4T
G B

S ERB I R

Po- BT SmL 7 HFEY A FS LB BARY 0 & 37C BE#Y
BAK 12-16 | BF o [p 2 L ¥ SmL FiR4c D] 250mL 7 7 &E* 422 0 LB
BARL? 0 & 37C A EIFREAE 600 nm PFEE A3 0.4-0.6

PR ARR LMY (isopropyl-B-D-thiogalactopyranoside, IPTG) 4c 535 &
#e o IPTG JBAR & 02-1.0mM > 57 37C B2 R BAZ P RFAE
ARELEFY > TV EFHR - KEFHRI 250 mL o f o AR @A
6500 rpm 20 4 48 4°C > F|H-Fi% 0 feif £ PBS Gkt o £ =0 dte 6500 rpm

20A"\§'4C 'i_L/%‘/x"
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1. ¥ i hnRNPL » DEAD - lamin A/C ¢ hnRNPBI1 (# % #5| pET28a §*#t -
A% Nz3% 3 HisTag 2 fls v > @ivid gt & 2 dv 573 1a):

e r 25mL ZF 1% Triton X-100 7 PBS ¥ » R £353 > ¥t -80C
R 20 &40 R4 15 £ 4o~ 25 mglysozyme B3tk iEF 20 A4 HFL =
T -80C Ak ALFefEk 2o T A RYT 30 ) (pulseon5 #pulse off 5 )
jr#r DNA > * F i@ 4o 84 13500 pm 20 A 48 4°C » B2 ik -

T A% %4 | mL ¢ HisPur' ™ Cobalt Resin beads > beads % * PBS £ = = >
FAer b T o 4C THEF R 30-60 ~4 - EFHe 1000 rpm 30 F 2
ik o 3T ke beads * PBS = =t 0 4 I column HAF 0 (F 5 ARGE S &
aediis o F4e ~ 33 glutathione 7 PBS R %k » if ¥ ¥4 Mend wdd B
dkoo
2. % it GST # hnRNPL199-264 (# 3 5] pGEX-6p-1 {48+ » ¥ & N:4¥ §
GST 1 4ls it » & (427 Ei € mksd 53 73 e0)

ber 25ml 8 Murea> R E&323 » 30 -80C AL 20 A 4L 5 R e £ 4c >
25 mg lysozyme ¥ t/kt (% 20 A4 HFRL A~ -80C A ALF R
6o RFART 30 4 (pulseon5 #) > pulseoff 5 §)) += % DNA > * 3 & gp.o %
7213500 tpm 7 4°C A 20 A4 0 Pt iR o

% 48 %4 1 mL ¢ Glutathione Sepharose™ beads > beads 4 * PBS % -
Z ~*% 8§ Murea £= =t 0 f e r b 'PF‘"}.’EF‘ P AR ETHEEE R 30-60 44 o B
F4re 1000 rpm 30 F52 b ogik o BT ki beads * 8 M urea ez = 0 4e |
column HA¥ » F 54k 5 3 {S o {4~ 75 imidazole 9 8 M urea #&
ok & sl % 50 mM imidazole £ =t ~ * 100 mM imidazole % & =t » § ¥ #-£

Bhd B en it gk o
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= ~ fI* P-i# &4 % +7 (Fast Protein Liquid Chromatography, FPLC)

BB F0 FeMR

FI* R RAPE P RREPHR Bhhd FRR AP X T ios S 2K
ren> 3% 0 (1) B2 (gel extraction) > v FERE R el £ o ek ok e g
oo FA AL T ONIARER g FIS A F LB FRAE AR
FHR G P B@d o 232850 Faresk o (2) £+ 232 (on
exchange) » 1% v F? e pH @7 3 A A3 L/ dE* LEHFTE D T
B eilfod 33 3|4 ek o (3) M E K 49/ (affinity chromatography) » 1% 3~
B AF AR PR - AT E AN R B e i DA Yok

M oAR AT Y ehk 47 Y B A8 F L # AP, (anion exchange) o
1. 2 5 m it

20 % EtOH

ddH,O

Binding buffer : Na,HPO4—NaH,PO, i féF,% % » pH 8.5

Elution buffer : Na,HPO, —NaH,PO, % 7 i v (3 ’ﬁ 1 M NaCl) > pH 8.5
OQ#7F i fBrjfe 57 & 3 #F 47 nm filter 12 2 ErdF
O%v FH&F 1" 547 X § # = binding buffer (£ i filter & % & 5 )
2. #®iTAE (B E)

B A HRRE & 20 % EtOH SFF AL ddH,O ¢ > 1% jiiE 10 mL/min 2
ERFALZBE # = ddH,0 > £ 1% i 1 mL/min #9473 o F S E % =
ddH,O0 > e 10 A48 o 7 f1% ddH O ik 425 otk & i (sample loop)
¥ s LS 2 3 chd 4 (DEAE column) #0 F B # 4 ddH,0 £ 10
TR

£ k#&FF A4 1 binding buffer ~ i B4 1 elution buffer » - | * jii

10 mL/min #& §[jf A2 B R EHr o £ 4% /iig 1 mL/min #-473 g S0
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2R B HEHSEER R 10 A4 - ¢t {1 binding buffer & ik 4 g e

sample loop °

%0
100

a0
a0
Fiy
B0
a0
40
a0
20
10
0 i

g it
L L L | L L | T T T 1 | LI B B | LI B | | T T 1 1T | LI I | | T T T 1 | 1 C"IIIII
10 15 20 25 a0 35 40

5
(BIE:FPLC % % - % 7 & 45% washbuffer Tz » & £ K daied &

O —

L4 F-v o B {é* elute buffer #-F-v L T X (20 £ 45:E 7] 1 MNaCl)) -

SRR LICE > X~ &ET > A% elution buffer ik F RArE 4o
£ * binding buffer T §Fw ko FiEpFerd R 55 /»\:ff_'*_,T* #3100 % Gk
Boowi#E Rl G 1l mL/mine 3 TR Y 0 & 5 A4 g BiRR R T & F
Ao s (ImLmin): & 5 A8 E B4 Rapa (20 A4 100% 3
ER) e

R B 0 T L s R B IR L HA A 4
R triE A2 F D IR 1% sharp ¢ peak » B G S 0¥ a0 A9 FAREET koo Tk
B RRAET Kehded Bk &0 1 SDS-PAGE ¢4 {7 0 Fziuvh— B fraction E_& ¢
B o L BRI R -
= éﬁ /E"fﬁ _%_#:' ﬁ""/a/’:f

Boi FHE S8 FPLC M1 (5 » SR M0 el d- § » ¥ 7 0% B3
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¥ 4= PBS & 0.1 M MES (2-(N-morpholino)ethanesulfonic acid) 1 %13 5§ 2% 2.
oo AF A A AZHE B RZ (ultrafiltration, UF) » kFEFE 2 @ - Kk MY R
Hepenter o F Lddd TS~ 10kDa 34 15SmL Fd kiRt
# (amicon ultra) » 3z~ 8000 rpm if % PR E F| F & R 8F]T 0.5-1 mL o 4e » 5§
% PBS # 0.1 MMES > £ =&t 8000 rpm if % PFRFZ 3+ A iR M T 0.5-1
mL> $HFREAF 34 X TP AT R RHEBR DS o ¥ Fhd RSO
ol en 500 pL 3¢ FiksFE R F o P AR FRSERIE T 50 mL
o FRMpEIRA e B o R Y AAMOTERZE L 0 TR FikE o £ I

B0 RR TR YT HF LTS %

% = & Illumina Veracode Carboxyl Beads % 3

Multiplexed Protein Assay
Veracode Carboxyl Beads %_d Illumina = % B @ %k eh— 38 3750 » 222
BELEBRGLAITREN > FITE - BT S WBRA R &Y k9 o 27 - &
A RN AR - BF R Y BRFER S BFd F (multiplexed protein
assay) ® H B E o
- /T}u{;;‘, A e PN AR - BE R RS AN ke B
fr b A R RIE > FRER AR - BE B Y o RITE G
TR B BFG FEATEG R A B AR R T S oo B B AR
Bt afRk G o AR EE TR E - < REL -
1. A3 &
0.1 M MES > pH 4.5
Sulfo-NHS (#7## fie # » 50 mg/mL in 0.1 M MES - pH 4.5)
EDC (#7# iz %l » 50 mg/mL in 0.1 M MES - pH 4.5)

773 0.2%Tween20 2 PBS
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z 73 0.05%Tween20 2 PBS

1 M NacCl in ultra-pure water

%4 1%BSA 2 PBS

%4 1%BSA 2 PBST (0.05 % Tween 20)
2. F TR (B F)
(1) 39 FH 2t (protein immobilization)

4 #-- ¥ carboxyl beads % #F E Wi w iR > FTF F RE EFET
carboxyl beads * 1mLO.l MMES == » & X &R £355 30 §) > =g i@
# beads ik > P2 ik o 4er 600 uL 7 50 mg/mL Sulfo-NHS 2. 0.1 M
MES i £33 3% 4 » 600l 7 50mg/mLEDC 2 0.1 MMES: 2 &355 »
F R %4 100 rpm F i 1 o] BF o mATHLC @ beads STt T Ok o WA iR
* 1mL0.1MMES i =% o ®#4F 500 pg/mL F-v H#k & (fe & 0.1 M MES) >
B~ 300 uL 4r 3| carboxylbeads * > FE i 100rpm ~ & 1 -] FF o

s iR o 75 02 % Tween 20 2 PBS kA= - ¥ * 1 M
NaCl % % > $fs7¢ & 1 MNaCl 878 100rpm * i 1 | pF> 7 3 f25

- E 2 R oA iRk o 73 1%BSA 2 PBS kA =t o
e nd? R TR 100 rpm F R 1 )R £ 2 1 % BSA 2. PBS &5
oo B (ST I AC U o
(2) % B 39 B # R (multiple protein assay)

#7773 1 % BSA 2 PBS ¢ carboxyl beads £ 4 k w g > | *
VeraCode bead kitting system % 4 kitting - 7 £ % % 160 mL PBS +4c » Kkitting #’
&Y > B4~ e coating 4 F-v 9 carboxyl beads v i& B 2z » kitting * K &

B oo st kitting * g0 96 3LH (FLERIPT) T EFHWEFE oo (s 435

[
0

3

»

PRk g 45 f) (Fx P T o Ahw T BEF AL T B &

oS

ot TG RT TEEE 2 Ao PRI LG ERT TR A TR RS
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Top+ hafGabeads TR OEE 2 Ao RBEY A T aRT TEE 2 4
4% beads MM R 2 BEFFRIIFH FE 2 AHBE KinR ] uBd 96
RN P AR AR B 06 3t Y h PBS B2 73 1%BSA 2
PBS ¥ i3 & 47C -

fer 50pL 73 1% BSA 2 PBST ig3t& @ ezig s 100pul 23 1%
BSA 2. PBST » i B 4c > It § A éhd i Ul}?ﬁ&L,F (FfE 5 1000 ) FET
#% 600rpm ¥ 1 -] P s 1500rpm S #50 * 7 3 0.05 % Tween 20 2. PBS
e X oo deFiherfeh 1 % BSA 2 PBST 2z - % 3Fut¥ (anti-human IgG, Cy3
labeled » % ¥ 100 ) i T # % 600rpm 4 1 -] BF> < 1500 rpm 5 ) -
* 23 0.05 % Tween 20 2. PBS itw =t o F LB P Eag 4~ ¢ > X €T "N
SO FTEE TG * o 96 3t 45 ¥ 4t BeadXpress reader ¥ s green PMT 3% i 0.75-1

G SR Y- BT R LN s /i

Anti-human IgG, Cy3

/ labeled (in our experiment)

Cytokine *
Antigens R

Serum Samples
(in our experiment)

Antibodies immobilized
via COOH surface and EDC
linker chemistry

We immobilized hnRNP L TAA
VeraCode Bead on VeraCode beads.

(B F : VeraCode carboxyl beads 2. multiplexed protein assay 1k J& i A2 FEEL o

(Ilumina, Inc, 2006, Introduction to Illumina’s VeraCode Technology) )
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E-RRALERS SEERELESRFA 72 VeraCode carboxyl beads &
FEA ke % > €18 % + > B (chi-square test) X st A 47 P E A % Ew 2
¥ g r B LR 125 5 Mg ¢ T tRie SRR dn B AR o (D
value <0.01 Z 2 ¥ £ £ > pvalue<0.05 Al 55 £ 8)

Fehow g3 E R B9 FRFHL GG FRDRE 3T 2 kR

2 Ap¥eE H ot (odds ratio) A 45 FE 45 IR Ged RS G- Ae R P ETE B

TP o TR F RS FAA
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A > ;
a” ‘2’: ‘ﬁ— ? 4%} .Jé,‘: 'at

$- & FRARMAp MR ER

AFHREFEL AN L Rd FHAATH A5 A A e G BAPFLR
)grdﬂz P s AL T i X e vk W—:ﬁ&;:;}% Aeh g0 B3R etk Hep3B chd-v
FREPP L F o B R e TF BB PR R i F R
R HLATR LT FRI - R F oI TR S RERE
A A B APFEE R R AR R A A L B ) B
BiEr > PeiE L,F};}@%;'., T3 g e B30 F > &~ %5 hnRNP L -

DEAD -~ lamin A/C ¥ hnRNP Bl » i¥{5 ¥ 9 2% — % A dL B A A T 0 FEIRAE

R A D SRR M AR L T L E S R R e

-5 ‘f']q*" BEALE ﬁ-*‘zz £3o hnRNP L ~ DEAD -~
lamin A/C 2 hnRNP B1 &_% ¥ 1% 5 " end = ic
- ~ £ %239 hnRNPL -~ DEAD - lamin A/C £ hnRNP B1 i 2% %
Lo ds o R

"FT' o B-PeE e B v ’}ff hnRNP L ~ DEAD -~ lamin A/C *# hnRNP B1 2z
cDNA % B3 5| pET28a {*#8 (vector) » ¥ i F—v FeO N+ 7 . % (His Tag)
riq 2o s ena il o
2. El ks Fa A mB

BF o B E w35 2 FH (plasmid) #7255 BL21 (DE3) * % 4% #
g ki T E v it AT 2 t5 1 * HisPur' " Cobalt Resin beads
Bt g o d-d (Figure 1) - Bl - AR A e B &€ 2 dv FHit {52
SDS-PAGE §d CBB %7 thig % BRlzw Bt hd 2 dv FHI* o > L 82

¥ anti-His Tag k8 F Behis % » % - 52 hnRNPL 4+ £ & 66 kDa > % = if
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¥ DEAD # 3% % 70kaDa % = i%¥%_lamin A/C »# 3+ £ F_64kDa’ % w %4

hnRNP Bl 4~ + & #_30 kDa o w i % it {5 chd 2 3o ’K (IR U A SRR Y

& ch3-v B o
= ~ "5 £ 2 hnRNPL {r DEAD i i 5 b 2 &5 ¥
i3

1. -agiyg 3

w

% (One-dimensional Immunoblot)

e r B0 B F0 DRSS Y 0 27 SDS-PAGE R A o KR e T
PVDF %} > # PVDF "t 2 03cm TR FiEz2 3.9 03pg enf edv &2
FEAT  REE o TR S FRMA S B e inF A FE 20
B %= ®i Bi‘]”*“"ﬁ%/ﬁz'gﬁﬂl % 50 B (22 hnRNP L » Eihipd#cs 69
B) %= w39 A s A e s 20 @ (22 hnRNP L & s s 78
B) ¥e ol RpALFE 62 B (W= FieBLedy ~uE 18 B
F i %) o Bl- % hnRNP L ~ DEAD -~ lamin A/C 2 hnRNP B1 % it e0€ ‘e
o Fawlg 7 B B APFLA RE L (lanes 1-7) ~ 7 B3 gE 4 & (lanes
8-14) o 4 B % % &5 (lanes 15-18) & el ® » d SR Brw v 4ok 3 &
PRI St B i FRAAPRZI NI F R P e fadle

P AR EF AR BB B FF BB RErdk - T 5 T I

ppiu)

W ’\.\1".‘)%’-;&1:!7! gilé'd'\]: ﬁﬁf\f_i}w A4 F R hnRNPL v 2> & »BA]FXLF R
A el N i F S 6 B (B Es A2 hnRNP L F e B #Hcs: 69

f J F J

) ~ B iFg it i 4 SAP I L2 R U B (U R ﬁ‘- hnRNP L F J& s i #ic 5

T8 B) s BiFfp s A i FF K Behs 40 B (T 64.5% 9 F%m A 7 hnRNPL

P 77 F I

p ABFAR) o B AT LA R s 7% DEAD § F et 12 @ AT L 4 i

W3 F B 6 B “**&-f}ﬁa A g R e 42 B (T 67.7 % ﬁh’i*-'}%:/’is A

3 DEAD ¢hj 4448) - B A% {4 R ¥ i iF 2 laminA/C § F e} 5 B 5%

At Ak f F et 6 B~ R 4 s f F et 26 B (T 419 %
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v

SR 4§ lamin A/C s p AEFUAE) B AF A R K ¢ hnRNPBI § 5
11 B R A LG F RN 4 B FRR L i F TR el 27
B (7 43.6% P R 4§ hnRNP Bl s 4 448) -

2. ki3t & 47 (Statistical Analysis)

FENFF SR UFFE e G F B LT3 HFAL - A - ek =
FEI O AHATB L L T T SRR A ER R A mut o 8 P AR
BMELR o

Rk 4k % hnRNP L F e erdf 5 2645 %> ¢ 8 6 = o ot gty
BMFALE (p<0.0001 > 2 b5AT it G wl b ik Bt 5 8.68) o Ml A ok i &
DEAD & e 58 67.7%  #H6 =os FrHRFmFEFLE (¥ 4 nif
fo B AFUF R ok v e p<0.0001 0 £23%A it o5 A ik ot g p=0.0029 0 S
gFA i e sk Bt S 4.65) o MR A o 2 lamin A/C RO i SR
419% # ¥ 4 i FirBAPTUA R LG BFLE (5 WA p=0.0005
2 p=0.0002) > WA AL F U RERFLE (p=03414 > MR TH
W Bl S 1640 RH RGP 1 2 ) Mks Ak F % hnRNP Bl
Fleasg s 436 % S F A nif i BEFLE (p=0.0003) & B A+
FRFEIOFH B A T RERF AR (A BA p=00166 2 p=0.0590 -
B VA S Rt R L L 2690 REEEREG LY 1 AT )

Foho SORAE - BBEEEREIMIZARARIFORE FIFTE
B e A G NA P RERE > BRI BPEAEERDEE  RB LU EFR
BEFAR > FPLr FEGREM A RR BB F RPOBEREEF L

° % B hnRNPL & DEAD - = &%k 4 5 iF § F Birif 5 2 85.5 % &
Huzed e HF LR (B2 A hjffe B AWFLH Rga it fp <

0.0001 » 23+ it ik om g p=0.0042) 0 e FR P o F O hnRNP L o

=

DEAD £ 5% 4 s F3 F Retf 5 2 46.8 %~ 22 4 ¢

LR REFL
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B (&1 F 4t p=0.0001 & B A A R K it e p<0.0001 5 g7+
Ao At e p = 0.0007) 0 e FRERE o B H i Fd Fenie & SRR 4

B AR e R F LR ""3 i3 hnRNPL = DEAD 2 = & k{7

¥z & JIrEFEFLERGAITE AR hnRNPL
199-264 ~ hnRNP L ~ DEAD £ lamin A/C #_% # 1% & "V

A o
BT ALER AR 2 R FRIEAYF > 2557 hnRNPL = DEAD %

EFEF T Rm B W m e Ry AEFM LR iR E
# hnRNP L - DEAD (f 2@ 2 LA A7 éth o ¥ ¢ » A3 %35
hnRNP L p #$#k 2 5 F #8 F i epitope > * S £ % &1k B 7] 199-264
JEuo Fptd @it hnRNPL 199-264 15[k % i@ % 4 A 45 o
- ~EEFv %’r hnRNP L 199-264 28 GST e it % 5%
1. hnRNP L 199-264 £ GST € ‘& 3-v ¢hd Ry it

# hnRNP L 199-264 % £t cDNA 43 pGEX-6p-1 f*# 4 > ¥ & & 23}
8 BN A 3 £ A FSHE R fs (glutathione S-transferase, GST) ™ = if 2 & i
o s e end e dod 2 A AT BL21 (DE3) %4 E¢ 0 % gt ko sie
FEede cht B4 2 (4L * Glutathione Sepharose™ it %74 Mind o 3
v hnRNP L 199-264 » i£ {7 SDS-PAGE 1 itfz:% (Figure 3) - Bl= AR 4 € & 3~
v i fsie {7 SDS-PAGE § A5/ d CBB %4¢ this% > BRI Ar B it chd o
B0 FAI* 6 > REhE 2 anti-GST #adlF % - - EL GST 45 & &
21kDa> % v £ % GST-hnRNP L 199-264 » + £ £_31kDac w % it {4 ehd & 3
BN 4T R DL P end s miE
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2. JI* Peig ik 4p & 4748 % hnRNP L 199-264 & GST £ e 3-v Fehdh &

d AR LABR AR ER SR Y F 0 Flt &8 Glutathione
Sepharose™™ beads #- # & it ehE o G B hnRNP L 199-264 £ GST fI* $-:¢ %
% 172 DEAE M+ 23fitra cng - H @i e v nd i o3 40
% 4 B (Figure 4) - hnRNP L 199-264 £-ig % 4p & 47 0.8 % 4Bl e AR 7 > &
Fed TR ETy B M2 DEAE g4 > 4% 75 NaCl % fbrjp #-
DEAE # 4% & ehd e Fod it ™ %> 3R A 20 A 45125 I MNaCl> 7 11 5
Pl NaCl 3 Binikisens I A4ben fraction %7 F > B3 8 & ehdo 7
Fd ko2 827 SDS-PAGE 7 A (TFz3% o Bz BBl ¥_ hnRNP L 199-264 {7 -
W ATt B fraction T4t g% 0 ¥ g PR & fraction %7 ¥ 3%
{1 #HEEeFd F hnRNP L 199-264 0 @« ¥ g RES L4 #4FE 60

kDa % % usih 4 05 s i % o
SRR AE 2 E A P RO hRNPL chi FF Rt 2R R M
¥42

4%t hnRNP L 199-264 » hnRNP L ~ DEAD 4 lamin A/C (Ff% % i & 4. % =
AR S ARt ek FRMER o S - 2T ¥ A8 F 10 B R
EEBAPFRA RE L 28 B~ 2 e ASTH L p Ay 40 BUE Fow e iE
ff%f}ﬁi’\i'}?‘ 80 B > ¥ 4h o B FF R R FE iR E 5L A b F R T o
kigted BHREL o FAFIIMI o FRoB 4 oL T8 hoRNP L 199-264 F i i
FE 563% Tiowmkig 0.50 (Fieid 5 028) B H B = w1t BEFL
B o(Z ALt p=0.0008 > & B AP R K Lt B p=0.0044 » 225F
AOA g A i e po= 0.0012) o SFRm 4w g 2 & hnRNP L & e & &
62.5 % ~ L33 kig 078 (i ip 5 0.52) 0 21 F 4k FfeBAFLA RF
g F LR (A HA p=0.0002 2 p<0.0001) 0 &AL R A

£8 (p=00375)c > & hnRNPL 2 H % £ 199264 $ui 0k fi5 o 7 12
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PREFIES - e - 2K b FRIOOF ERmE T F B
R (P A A F R 2R R MRS E ) ) - £ 2E 9 hnRNPL 3~
§OR R E T A SR 2T T g A o

BFF IS o RE A & F 2 DEAD F Ol S 2 53.8 % o Tiomo kg
023 (fFHid 5 02123 ¥ A F{rBAPTUF RE b R HFLE (54

£ p=00013 2 p=0.0003) &34 i 54 i FrRAEFLE (p=00138) >
BELR LG - ALBERI hEEREPER T d B2 B R
%ok g lamin A/C F e 550 %~ Timmock g 029 (S iE A 0.23)
PR F AR A s A R R EF AR (A BAp = 00027 2 p =
0.0039) > # BRI XA RhF ik F RERFLE (p=01920)  vEEF LB Z- 4

TARFE RS e FHgu -

% = & VeraCode Carboxyl Beads i 3 Mutiplexed Protein

Assay & # hnRNP L 199-264
G F BFEin hnRNPL 2 DEAD 3 "5 ip b i MLk » 7 (F 5 7R
At e AT F Y AV B PR R B4R 0 VeraCode carboxyl
beads z_ #H ¥+t -hnRNPL 2 DEAD » B & 2 kv 4 X ¥4 *];5]% BB I I

SO IR

onF

T o RGP R AR B e e A d W
VeraCode carboxyl beads i i Hibe® & % it w3F 3 Fi&k 3 w0 #7072 hnRNPL %
DEAD & B3 it 4l ke 73 v F @2 B* i@ T 51 > Fp > & hnRNP
L 199-264 & ¥ i3 130 B k-

#-F-v 5 hnRNP L 199-264 + #% % & % carboxyl beads t 2 {5 » & %% w ‘&
£ MR o B i n K AL 6 B B o 2 BAFLF RE LG 10
i~ %“5.&5{8%&'@:@;4@;& 10 @122 i;i‘z,.‘égﬂ-fﬁv:}rﬁKi-}ﬂF’— 18 B » ¥ ¢k s g

FF Rk e - BED A F RenT e ke s BHREL
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WAT 05 3 ko A o 2 hnRNP L 199-264 & s 5 8 67 %~ T30y &
BR A 171605 (i 5 437) 2H B Z o FURMIHEFLE (HE ¥ L
e p=0.0046 > & B AP A R K oL it 2 p=0.0006 0 £ 5FAT g 4 it
#op=0.0006) FEIAFEE RS LERGATOEEDAp R L FHR A RH
SR 4ok 8 hnRNP L 199-264 F Js el 5 & 67 %~ T vk is 0.73 (fie @
2026) B F Ak GG EFLE (p=00046) » & BAPFX A R K foFR
PRAEFRERFTLE (AL p=00I80 2 p=00623) + # VeraCode
carboxyl beads 2 f% 2 i 2 L A XMt $7:2 > 3 ¥ g IR VeraCode carboxyl
beads H i F A ’”’-)&vf}ia Awmunl g pa e Eulgk e ion Y e

1

/i*ij\ﬁ'{ ° mfﬁ“f % iT L -=—)_L ; H-T—)% E"%l],T'stl"E’f—' i ‘—E'—V"J? %ﬁ%ﬁ_g °
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F- & Rm e

- R R FHA L Bk B

CERSE 2EF T AERY <& 2101 FOUNERS P s e R
A %0 T A 172 (SERPA)[37,38] 0 7 fe ¥ w01 4 $ BN chfhiisda B FLR o
SV ETN G GECEFSAA D AT AR N (isoform) AR MR S
R EEBHEE DL - LR JHR AP RRM I FTARY 0 3 2 A
Pk RN T i b AT 2 b ¥ bR SEREX-Bd & 8 -
RS * 4 T ki 39 o SEREX 1 & E4|* phage k& RIv Fo &

o g Ap MR o e 0% phage [k SR¥T IS IR A ch iy AT LB

>

Flo et fo B AL - PR TR L E B iR e hey R G

2 7oy

B LAY G U B SHE S 2 RABLL P HERE 0 A

]

B

PEERGHARAFE TSR o AR G F RS T o S

PR AR P R R RS A g
B E D %é'é’f#?{%WJ?%ﬁi“’%ﬁﬁ%%—ﬁ&%ﬁﬁ%o

“~

?ﬁ‘ L":}’m'ﬁggalfﬂf, * 3%’ b %; g‘mﬁ'%}’#?'ﬂ‘ j;ﬁ?:;#:'(‘%l‘,
LR

B MILR 0 MARFES I EEAAMIRZ TR @ % E ?'Jr# g FRE X
SRt o AR R LA A Y FHIFLIHRBEI TR ST > 7

B - MR AERE AR EEL FOFRY o KB L FF ehp MR
FAl 2R A BARTS G L0 T ARODI AN B H AT B
Tadd Mg TFHLT > MTEA RN KRNI FAFHRZ LD T b 77

’Fr"’h’.\l- TR B d > 2AFHLERy 2MESH L aigit nz
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loading ch& 2 {8 » H2 AP e e B Fadky TER" > » 7 % 5 i jin
WAryRL T A me- MARRE2ZRAM IR LA A TG 47 §
BERE g m b E R R LA BFA 1758 VeraCode carboxyl beads #
Eerig * e hnRNP L 199-264 5 B4 * &k f negative control 7 GST - "
FHis gz 0 5 SEERphIT2 RBEBHR > 7 UL H A L3 07
BEPF RIS Bk Th- BMAARI B fRERE ERB AL F TR
Tt E a2 H A2 Hadd > AR EFR R LA R A 7282 VeraCode
carboxyl beads Hitra 47PF » 4 % € F S FAELAE 4 0 Uk R Bdpahn i e
o REFRELAS AL BAE

iR ES LA @ERL- Y Y DFHefEE LAR L2 0 Engvall fr
Perlmann # 1971 £ L 2277 IgG TR Bz T b 22 LE
B AT o BERRRLAGHA G E I S MBI B AR foi iR T
[41, 42] » R A AL EY - BATHIT ) A R AH 1 A F R o) & F Lk

TR R SR R AR ALER AN E LG R HE

v

B S poih fERE B B C RS e WY ATRR R AR S

34

PA - AL RTRASTHINF ik T g bk R AR
Bk RFAET Y RPIRFR > A TS T RPIRMR? P MR > ST
JE-BEYPPEhAE S LR LA A TRIEY BETERS
ﬁfﬂﬁﬁ@ﬂﬂﬁ—iﬁﬁﬁﬁﬁ’&ﬁ%ﬁ%ﬂﬁﬁiﬁﬁﬁi”’?ﬁi
P - B AEEEE (TEEEABEEEE) . Jldea @ AR A R T
BFERORFALT () KAFE Q) FHIFFE Q) #ITFF -
BAFERSES > 75 hnRNPL 199-264 € v > 2 FF B s{r2

£ hnRNPL f- LA RS DRS00 TRsm A b Fen@ e = g ey
MR B F LR p ovalue 3 0.01 0 FAG - A J R - HARGES
2 A2 FHRA o AEARBAACHANTIRG F R F 2R AT
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FFRSLAR AP r- BT AALARI 2853 LR 2ppfs - 7 LF]5
b MTALERS 27 b FARR2FRORE > 7 2 F B P2 5
WA B FRE > RS AR AR AR EEF R E 0 ) g

F g F R BT A & 18 jov F 0 epitope & p RFRE S & X FIRE o

v

¥ ¢b > 55 hnRNPL 199-264 ¢ > £ 0 hnRNPL > » #RD|& w5 F Btk &

“.Ell“\

4R AR TR FG A B - £ hnRNP L 199-264 > 8% 2t %
itz Fv Fo @ 2 & hnRNPL £/ e $iag Sty §o i FHumss
# T  epitope 2 o T A A - e ¥ B R B {395 & v prap B [43,
44] > R R MELR A S 3T G AR e A sl Rk ehd B mre 2 HL 15 4 T
R P PR FAFRL] G R P MR AL > F AR wE A kg
BOFHBE RO R 0 B FARwe ] DR 0 BT
TR B S EEA A AREFLR 0 F) 7 % E hnRNP L 199-264 B 5

i%ﬁ’lhnRNPL’—,—\*%jﬁK Fadds BT RLEKE-
z ~ VeraCode Carboxyl Beads k2 ik B

VeraCode Carboxyl Beads &7 38 4% bead } eifsh k A #1841+ 2
e Fhedo B0k s P& E s ligand 0 35 2 F %% DNA & RNA %
TP T BB G [45,46]c @ B d-v F 4R > VeraCode Carboxl Beads #
f!ﬁ)’j&&rk’ Multiplexed ELISA Assay > ¥ 14 fe e — B F B P i8R 5 4 48 f8 61
30 0 30§ bead hi & B ks X0 3 AL GERAE T 4 F )
AL E - Mgl o BRI P - B FHRAT - XGRS R F A
PR Ak Bt B AR FARBAAGIHANAT F o A EEER TR T
Foo g EWHAS § B BB RALF REAY 0 3 RE L A
- R A A BT R NG F oo

Aot AR 5% T EE hnRNP L 199264 i& B ¥ 330 F o 3 % B Fik 4
Kt SR EHFLRAMTEBFR S LA ITHN 0 A 2 R A u

45



Faugd ez whiFantio LB ET P4 0 34 A5 VeraCode
Carboxyl Beads it 284 §ace ¥ ™ ok FH A gy n™ > 4 gj;,@ﬁ» i
PR A& o ¥ b e Fd F ¥ carboxyl beads & RG> 0 B2 R U IE PR iR
FHEALER A - A g R Laguek s AT AR mr iy A kRF &
2T 0 B EATF thied ’F*;FK’J& e 3 o Wi hopt > e d 3 carboxyl beads #7
¥ e carboxyl group ¥ MAERH B L e o @ 7 E 2 F-9 F hnRNP L 199-264

I EFEHET GST A BED B &S o

%= % hnRNPL a®%it v i thid

hnRNP L #_f*t hnRNP (heterogenous ribonucleoprotein) 4§ & 4= - R > 7 7
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Figure 1. Purification of the recombinant proteins. A. Purified recombinant hnRNP L
(lanes 1), DEAD (lanes 2), lamin A/C (lanes 3) and hnRNP B1 (lanes 4) were
electrophoresed on a 12.5 % SDS gel and detected by Coomassie Blue. B. Purified
recombinant hnRNP L (lanes 1), DEAD (lanes 2), lamin A/C (lanes 3) and hnRNP B1

(lanes 4) were transferred to a PVDF membrane and immunoblotted with anti-HisTag

antibody. Lane M, molecular mass markers.
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Figure 2. One-dimensional immunoblotting of recombinant proteins using serum
samples. Recombinant proteins (A, hnRNP L, 66 kDa; B, DEAD, 70 kDa) were
electrophoresed on a 10 % SDS gel, transferred to a PVDF membrane and
immunoblotted with sera from HBV-carrier patients (A, B, lanes 1-7), HBV-carrier

patients with HCC (A, B, lanes 8-14), or normal individuals (A, B, lanes 15-18).
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Figure 2. (continued) One-dimensional immunoblotting of recombinant proteins
using serum samples. Recombinant proteins (C, lamin A/C, 64 kDa; D, hnRNP B1, 30
kDa) were electrophoresed on a 10 % SDS gel, transferred to a PVDF membrane and
immunoblotted with sera from HBV-carrier patients (C, D, lanes 1-7), HBV-carrier

patients with HCC (C, D, lanes 8-14), or normal individuals (C, D, lanes 15-18).
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Figure 3. Purification of the recombinant proteins. A. Purified recombinant GST
(lanes 1), hnRNP L 52-265 (lanes 2), hnRNP L 52-399 (lanes 3) and hnRNP L 199-264
(lanes 4) were electrophoresed on a 12.5 % SDS gel and detected by Coomassie Blue. B.
Purified recombinant GST (lanes 1), hnRNP L 52-265 (lanes 2), hnRNP L 52-399 (lanes
3) and hnRNP L 199-264 (lanes 4) were transferred to a PVDF membrane and

immunoblotted with anti-GST antibody. Lane M, molecular mass markers.
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Figure 4. Purification of hnRNP L 199-264 by FPLC using a DEAE anion exchange
column. (A) FPLC was performed at 1 ml/min with 10 mM phosphate buffer (pH 8.5)

and a linear gradient of NaCl. mAU represents milli absorbance units at 280 nm.
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Figure 4. (continued) Purification of hnRNP L 199-264 by FPLC using a DEAE
anion exchange column. (B) SDS/PAGE analysis of recombinant proteins hnRNP L

199-264 and each of the numbered fractions. Lanes 5-9, hnRNP L 199-264. Lane M,

molecular mass markers.
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Figure 5. Anti-hnRNP L autoantibody levels measured by ELISA. N: normal individuals (n=10). HBV-carrier: HBV-carrier patients (n=28).

LC: cirrhosis patients (n=40). HCC: hepatocellular carcinoma (n=80).
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Figure 6. Anti-DEAD autoantibody levels measured by ELISA. N: normal individuals (n=10). HBV-carrier: HBV-carrier patients (n=28). LC:

cirrhosis patients (n=40). HCC: hepatocellular carcinoma (n=80).
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Figure 7. Anti-lamin A/C autoantibody levels measured by ELISA. N: normal individuals (n=10). HBV-carrier: HBV-carrier patients (n=28).

LC: cirrhosis patients (n=40). HCC: hepatocellular carcinoma (n=80).
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Figure 8. Contrast between techniques of Carboxyl Beads with ELISA. N: normal individuals (n=6). HBV-carrier: HBV-carrier patients

(n=10). LC: cirrhosis patients (n=10). HCC: hepatocellular carcinoma (n=18).
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Table 1. Frequency of seroreactivity with a single recombinant antigen in patients with hepatocellular diseases or controls and the odds

ratio.
Positive no. (%) OR (95 % CI), p value®
Antigens Normal HBV-carrier = HBV-LC HBV-HCC HBV-HCC HBV-HCC HBV-HCC
(n=20) (n=50) (n=20) (n=62) vs. Normal vs. HBV-carrier vs. HBV-LC
12.8 (4.70-34.9), 11.4 (5.56-23.3), 8.68 (4.35-17.3),
hnRNP L 0 (0) 6(8.7)" 11 (14.1)° 40 (64.5) ( ) ( ) ( )
<0.0001 <0.0001 <0.0001
14.6 (5.34-39.7), 5.68 (2.70-11.9), 4.65 (1.68-12.8),
DEAD 0 (0) 12 (24.0) 6 (30.0) 42 (67.7)
<0.0001 <0.0001 0.0029
. 6.77 (2.31-19.9), 4.86 (2.12-11.1), 1.64 (0.59-4.58),
lamin A/C 0 (0) 5(10.0) 6 (30.0) 26 (41.9)
0.0005 0.0002 0.3414
7.01 (2.42-20.4), 2.59 (1.18-5.67), 2.69 (0.96-7.56),
hnRNP Bl 0 (0) 11 (22.0) 4 (20.0) 27 (43.6)
0.0003 0.0166 0.0590

* p value was obtained by chi-square test.
“Serum sample number in this group is 69.

PSerum sample number in this group is 78.
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Table 2. Effect of an increased number of recognized antigens on the odds ratio.

Positive no. (%)

OR (95 % CI), p value®

Antigens Normal HBV-carrier HBV-LC HBV-HCC HBV-HCC HBV-HCC HBV-HCC
(n=20) (n=50) (n=20) (n=62) vs. Normal vs. HBV-carrier vs. HBV-LC
40.2 (14.1-114.6), 10.7 (5.02-22.8), 5.80 (1.73-19.4),
hnRNP L or DEAD 0(0) 14 (28.0) 11 (55.0) 53 (85.5)
<0.0001 <0.0001 0.0042
7.55 (2.65-21.5), 11.2 (4.80-26.1), 5.92 (2.09-16.8),
hnRNP L and DEAD 0(0) 0(0) 1(5.0) 29 (46.8)
0.0001 <0.0001 0.0007
hnRNP L and 5.48 (1.67-18.0), 8.64 (3.22-23.2), 3.95 (1.23-12.7),
. 0 (0) 0(0) 1(5.0) 19 (30.6)
lamin A/C 0.0047 <0.0001 0.0202
DEAD and 5.63 (1.75-18.1), 4.93 (1.97-12.3), 4.11 (1.30-12.9),
. 0(0) 3(6.0) 1(5.0) 20(32.3)
lamin A/C 0.0035 0.0006 0.0152
hnRNP L, DEAD 4.95 (1.35-18.1), 7.90 (2.66-23.5), 4.95 (1.35-18.1),
. 0(0) 0(0) 0(0) 15 (24.2)
and lamin A/C 0.0150 0.0002 0.0150
hnRNP L, DEAD 4.83 (1.28-18.3), 7.74 (2.52-23.7), 4.83 (1.28-18.3),
0(0) 0(0) 0(0) 14 (22.6)
and hnRNP B1 0.0196 0.0003 0.0196

* p value was obtained by chi-square test.
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