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Bgie (SA) AERHE
(MEEBETHE)

[ ERINERS

Il PR 7= XL
EARNEXFERTHRIEENEAGMEN MR PERBRNEE, AMETERREIR
FRERTHRERAHENTE~Y, REARERENRREEEMENTS, flmitRE. 8.
PpRE. BHRE. OREES. Eit, WEMBPHERREISHXLERR. UARETERERL
WA EHENERIENR: TUEASBARMERENEDIRCY.
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HERIE;

o WFCLRAEIGAF, LB 31, FEBEEZMEAFMAE, ERTHTELEXRSHEE
HELDL, EAEIA, ERTTE;
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BREs (SA) NERT=E
(MEERMEHE)

[ iERINERS
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FRA A ERNE (mg/dL)
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T T T T T T )
0 20 40 60 80 100 120 140
FESHME (mg/dL)

< T2 SA 5RMA M FAERM >

Times 15 15 15
Concentration 35.73 mg/dL 67.42 mg/dL 95.27 mg/dL
SD 0.37 0.56 1.01

cv 1.03% 0.84% 1.06%

<HES SAWIE. T, BRENEETE >
ITHR{ER
2B BRI E—SA (AT )

AN R1:2x60mL R2:2x20mL

EE ) 2x1mL
%

B ) Ix1mL
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BERAR S & e 2 B M P IS A

HRRER (AFP) HFHIERETE
LIRS T R E AR AR AT

I R R R A6 M % i R

BA&HT AFP F0 AFU IR & MAFERRIER

BF¢A s P R AEIEIAZEME (circulating tumor cells, AKA CTCs)
—IX R GIFIRT LR BRIk TR . AT E. MR T—HKT
FHIFISATHER

Circulating tumor cells in hepatocellular carcinoma, a pilot study of
detection, enumeration, and next—generation sequencing in cases and controls
FfES CI1000 £ B FHUFRARBSWINTBALRETIHAR
ST

BAREA

HER AR E BRER DT
AR TE A T 2 87 B 2
[RIFER R

1TkEnS

IVD 3 TIEFERS
(EFRmEEEEE) FHRMITILHMIH
ESREHABTALERMELRER

FmRE
FREE——EATHERNEERENT A
B BRI IEIF—PCl. PG

ERiLIE
SRMBREXRELERSTSITMN
RN E -18 EERBFESTHSBRENRESBIENTAR

WESiE
5873 || CMEF —— “TUME" fMFIES “EoRzi”

fliEesRERELERFRERESHAFERSIN
fliEe. EEMREANIBESIRFIBI

SR IERKREHEEATIES
ERERHAREEEEDRAFAELDFES

E5iF

FfE SH5ERUEE S| B Ei# LR

FlfEe 2015 FE—MRATEHRED

IEN 552 BV S5 IRFEIE Y EH AR
MEESxEFHEEFES)LERREFEIK
FliEe 2015 Z.(BIEIE RN EHLER

=]
MESREER TAP
BERAhEELARE CTCs
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MEEEFE _+—EMEHaERRNE, EEXMERXSRENEHRETE. 7
Fit, SHABFREFLABALBEEI—FTHA, ACAMBILESL. F—ERKEER
MHIERIRFE, EEFRTAERPNE—, BitRSEES 2= +HEZEE,
FitET 2020 &, £RSEEERT HRMEER, MEESRELT ABIGRE
—FEA

MERZATAMN . REEERIENIF RERIRRIAARERERE LR IEE
RENEERR. MEF=S2Z—HIMETIABE REPRIL. BESZHET . BHESTETa™.

BRND FRBAIMENTTIE, W BB, AR X &, BAEMKR. HFMER. XEHE
METERLR (CT). BIRAR (MRI). 86 FRHETERG ( SPECT ) SIERF ARSIk
B (PET) FK, AMESHETSERME T2EOKE. ERXETFGUESSE,
FE L lim R FERER S NS HAUENTT % .

BIMEIR SRS EZREREE. 25%. RE. TeRSREAEmRHAI.
BEZEMERERNFR. RITERSHENERERELGRF LR ZRIF AT ST
MiEFTFERN LR, PIENREZE . RERTRHE T — SRR, NiEHRER
iafr . TEtEEERIFIESER. 2ETHMERISIES(HRME T —LHiZkER
FMENT5% .

BrT R—HIBMEBIEIMGIZ S, SNBSS QN AT A2 BT RO EURRIERN
B4, AlGRNBERSINHELENES. fitl, AFP 1 AFU EEA M EFRIE
atall, XFERIAFP 5 AFU Xt PHC B2 REIEFIMFE—ERRYE, SREKE
i, ERxME, SPEMERANAE 98.85%, BRIESREAMFENANE, MBEES
Wi TRIEFINT . BEBEE (PG) fEAZ5HEME XINZHERE G RSN REUEFS
S, BENEMEBEEEEBE PGl PGl tHE, RHEEEBEME. EHEmEHEE
K. BERBENA LI . . ‘

IEEERAVIARRIE, BB T ER BRI R E AR ERR, e
B4R (Circulating Tumor Cells, CTCs) Bl FARGNIEEE .. HNIETREIA KZ
TR, RERCHESEEIED. %Jﬁiﬁzi*é‘ﬁ“éﬂgﬂﬁll@éﬁﬂ@ﬂ&*ﬁ
i@ R, HEREEMAMNIVER, HE—ESHTRERER, FEItEINGm-pauz)
MR E R R E MBI ERIEE . CTCs FIEIEA—ThIER AN FER
AR AT AINERBZET . T AR PIRITAE . MAMEIATT, IRRIFZ . MIZS MR
B E LRI AERZS . 2548 BEiaT RS,

FEERNRARRRR AR, SEREMSFENRNRES, SMEESERTEMA
ESEMNIFEAEHEZITEESAMEIZA. 5. AT ARFETEPEEX
EIEER .
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ApTE RS Y A& RSB Az llnk e

3 | EE

—. WEREYE RS

YIRS, fEEMER SRS ET, BiPEA
REMERN . BNEEREEEERNEN—EIE.
XEYERATRE BB, RIEMRE  BRSHARP I,
MIBERIBHE. REND FEDFEFRARM MRS W
T EMSEECN . BIIIHX RIS, RERSED
AMIMIEERR P X B phEsN EMEMAIEE .. HAIRERLA
RIS FROSFIEEIT oM, LA RHHARMEMIEaY

T s

AR LEEREMEGTRSUNRS 1846 £H
Bence-Jones RIERFPE—HHERE MR %R
BREHNERR, BRITILXEEEZRMESHEERARN
KEMMERRF=4E, HREHEHINERR, FHRaaAB-J&
H. B-J EEANAN, FOI7MEIRESIRIFEIHR, =
X —FERTRAMBIRSIROFFEIEE, SFRIBIREIIRY

s

FE—MER,

HEM 1928 F51963 F ( IEIRERIEZMER ),
B. Zondek, C. Markert ERZRAM T SHEHEXH
ZinEY, SEER. BIE. S8R, ERXUIRE
YIRIRIFE, 455 2MEBFrRIAAIX LA RAVIRBMAFIE, b
pz St TSI

M 1963 FZE 1969 F ( BIREMIIE=MEL ) ,
RIZZR(740 G. |. Abelev, P. Gold and S. Freeman®™
SRUMELEMEFENERRES, B8/ LBEE
TERERIR ST E R IL, NTIA RS X#AR) LEBR AV,
+HBEFFIIEZH . Bit, «- BiaEE (AFP),
FEARTUR (CEA) SiEinE 2R ETF2i .

B 1975 Fie ( Birs4RIsE e ) , RWT R
STV, FAEMBRARETIRS T IEREMEEGT

4 | 2015.02

&40 CA125. CA153. CA549° "9 % G, MEDF
BEEFNECTRANERE, 2 FRENER, BrRiER
ARB9iEER I, ERAEM, SEMEERFINEERD
WE, FEBIREIINGNNBE, ARELH,

EFE, MERSYEIRR EEEEIRZAINA,
EMNRERUNFFIEAREE, BHIEMIERR
SRR FSIURTIBRSRMERE (PSA) , (BE2
RIBPERAREAD RN E, XEFTMEEZ ERMEMES
IERARKERE. BEMBERERN, XETTUNEE
ZRESHRMEMERIERAR,

= MyEiFEEYRYIG KR A

BRURIANEIRSY, REAEMR, THROM
BB METURIRSYD; QHEEIREY; QBERITEY; @
MEREITSH; OBAREFSY; CRRERIREY, X
Lok, MEEMBEIREYSInRIZEFTSRAEN, F2
AR EIF AR B I BRI R R BRI SRR o

1. BRI RIS

FENRRAERERABEENEEXEME, RNk
JLREEMZEME LS A1 D, BEEMEZRISN,
15RIRIMEIASRT, 2EEA—L “XH” IEERE,
HITIRBIMR , MEHFEHEREMD LI LR |
fa)LEBRYEH . XEREBEASASHEART—EERHEE
RIMEXME, ESMBNREFEERENRR, HRIEN
— IR0 T AR RS

1. PEI I TR RIG AR

=3 Eaveo jE35S HEXRE
FRRER AFP ¥EEH 70k FF4BRE. FR4RRE
ERSER CEF HEE=E 600K BT
=
TR CEA HEEB 22k i Egﬁ‘ i
. FLER
AR POA TEEH 40K R
BRRIETR SCC EEE 44-48k  |Bb. RRBk. SKADRER
RIRZ R TPA BPHEZHL ~ 45k IR, &8

2. EERFEIFEY

F MR RE AR R E 2B MR a9
—ZEIREY, RAEZXERE (carbohydrate antigen,
CA) . XEIREMHIEI A G R IPEBAIIZETHRAE,
ERMBIREM - EN AT D ARAZE, ABHTFHERSE

GBS 7Y =
7 2. WEE RS R G A
B Eaveo] 354 HEXAPE
WERE125 | CAI25 | BEE> 200k |BiE. FEAE
WERE15-3| CAI5-3_ | MEE 400k | 7. 5pE
e [ BERES40 | CABI0  |BHTERERD| L. 5E
RATREEE fasrim 07.00] CA27.00 |BrhremEn] R
YEEE 100- -
DU-PAN-2 | DU-PAN-2 oo | L B
BERR
_ IERE Y, OO =
CA19-9 CA19-9 G fRiR. B, BT
MRS »
AR 19-5|  CA19-5 Mgf;ig" M mpp s
[==] Qﬂ:
FEEAE CAS0|  CAS0 Lo | ;%‘ -
MBS _ -
EERR . E. L. B
s care-4 | mwmmgT |7 0
BERR N . BB B
NERER
s CA242 | mEEEL CHO o
skmemE | soc | mEe ad-ask| &;:S i
3. BEiREY

Eg kB TR &R HIMANERNMEIRENZ—. M
RS, TARIBSENMERERRTW . FEIEIRS
EEhiRIERIRADEE S AR DALEREE, FAR
RpEE W TEEFEARTPRIEERN, WMRIZIRESRMT
MRS, QIAFBLUSHIMES, TEEIMEMRAEIINE.
% 3. BRI

B BXHES [E359 [iEESiE
YRS ALD 160k BT
. 2. FF. AME. &
MRS ALP 95Kk i
TERES AMY 45k BIRE
BIHIKERES GST 80k Br. B. &%
BB CK 83k P . S5
PEE
y - BEBEBE GGT 90k BT
AR EES LDH 135k BF. . 2%
i 5 (VIR ) . e
Wﬁ*’g&m e NSE 73k SO, 2. B
BRE. [BEAE
5- EERES 5-NT 70K BT
o - SEEEHE AFU 230k ks
TZNEIZERES RNASE 20K SRR, . KFSE
BIRE R IEIR PSA 34k BIZRR

12I8MEF LEADMAN

4. MEEFTY
HER—XHFRIR D WIS ETE RS L E
FRRFF=ERIEME MR, JXEER DRI
fRET, MM RNMEERERE. BRXEHY
ENEUHERE . MRMIHENREEERBR TAE
ERHRAIIBLAAIE, U NIMEMAIRER T EREE,
S ERIPLRE HHENARERE, DWENEEEH

=M EREE
£ 4 HEAA TR RIS
& ] i =
=y
(R FIRRTRR ACTH 45k & m‘“;g ) s
- W ONER) . B
SRR ADH p—
BEE i 35k PRI
R GH 2k EHBRE. 5. 5
‘ \ eSS TER
SRR hCG 45K e
AR % HPL 22k %%E‘;ﬁf s
FRERE FTH oK B . W
= PRL 2K NN
. . IEE
[ LG 3K i
A EREF TGF 25K ECE NN
5. HeEREEGEY

RARMMETSYERERNTET . EIER
T, W B2 HMIKEH. REKRER. —RKHXFER
THRSRMERE, EBRNGEEMIRES, SFEEMME

WImE .
% 5. HEERFEZE
ZFR BYHES [E35 [EESiE
ZR4HBHEE. B
NG, 18l
B 2- MEKEH B2M 12k R EERAEE M.«
Waldenstrom’ s
ENREAME
CHt c-pP 3.6k RSEE
- fen 50 BT« B6. FUBR. B
5
- . TERER. SR
ENSE= BJP 22.5-45k o
PR
BIERER IgG 160-900k gﬁ&ﬁi{ e
AEED cP 126-160k ENETNE
FIRBRIRER TG 670k PR AR
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6. PEiREYRIEX A

RERSNEMEEIRA LENBTIFSE, B
I PREGIZETFNT T BRERIEE T RARIER (BN ATET,
BLEEEERRETR. AERAESFFRE. BTIEE
IZBTBIBAMESRAS KT, IRAR EEIS LR AR EME
BREAGHRSHAE, BN E—MEHTRN, NASEE
PIHITE, RSIGARIZ AR 1,

7 6 IRt RIER A + BithE I E RS
ikl BBt RS HithBBENIREYD
i CA19-9, CEA, CAT2-
fE] GGT
4ALP
NMP22, TPA, CEA,
i APP
i CAS0
BHE TPA, CEA, PTH B-ALP, HYP,
- CA15-3, MCA,
LI SHR, Her-2/neu
CAB49, CEA
NSE, SCC, CYF21-1,
TS/ I CEA, PTH,PRL, ADH, APP
ACTH,FER, GH, CT
SCC, CEA, CAI25,
=]/ FE
e TPA, HCG, APP
GEB HCG, B-HCG,
CEA, CA19-9, TPA,
255 / APP
1 | 51 er
AFP, CEA, CA19-9,
L-E
FERE FER nz
EEEM 5100, FER MEL
CA72-4, CA19-9,
&/ GAS
RE/E CEA, SCC, FER
A125, CA72-4,
s e © APP
CA15-3, CEA
CA19-9, CEA, CAI25,
INS, GAS,
i TPA, FER, GLG
“PSA,f-PSA,C—
BB : : APP
B PSAPAP,FER
CA72-4, CA19-9,
= GAS
CEA, TPA, FER
AFP, B-HCG, HCG,
h LDH
HEIE SCC, CEA, FER EBV
] TG, NSE, CEA, TPA,
FIRER or

2AERATMEFICFIZIEE BIERE S R
BIRSMREI, (BEMERSIIE NIRRT ST
MEEXRIER. TRNBERRERN, REZRTH
E BB A 7 st E MBI RS IIBIKTE

EIRSHIK IR E R IERKFAREIAR, Ml
SRR R AR BRI B IMERIFE, XMIEIR TRIMES
R—RAFBEEEFREN, B EMKIERIBRRFER,
BRI B S A NER.

RZ, MERTRNAES YA RMERIZET . ml
AR TR SRR T A ECHER, MTERIIRE
2 RIA—ERIE X

6 | 2015.02

S

1.

10.

1.

SKEEFR, IEEREMIE, ABRBESIRE, 2009; 120 I\
T WErSYIe R ERE .,

Silver HKB, Gold P, Feder S, Freedman SO, Shuster
J. Radioimmunoassay for Human Alpha—Fetoprotein.
Proc Natl Acad Sci USA 1973; 70: 526-30.
Waldmann TA, Mclintire KR. The Use of a
Radioimmunoassay for Alpha—Fetoprotein in the
Diagnosis of Malignancy. Cancer 1974;34:1510-5.
Abelev Gl. Alpha—Fetoprotein in Ontogenesis and lIts
Association with Malignant Tumors. Adv Cancer Res
1971; 14:295-358.

Davis HM, Zurawski VJ, Bast RJ, et al.
Characterization of the CA125 Antigen Associated
with Human Epithelial Ovarian Carcinomas.Cancer
Res 1986;46:6143.

. Atack DB, Nisker JA, Allen HH, et al. CA 125

Surveillance and Second-Look Laparotomy
in Ovarian Carcinoma. Am J Obstet Gynecol
1986;154:287.

Crombach G, Zippel HH, Wrz H. Clinical Significance
of Cancer Antigen 125 (CA 125) in Ovarian Cancer.
Cancer Detect Prev 1985;8:135.

Hayes DF, Zurawski V, Kufe D. Comparison of
Circulating CA15-3 and Carcinoembryogenic Antigen
Levels in Patients with Breast Cancer. J Clin Onc
1986;4:1542-1550.

Tobias R, Rothwell C, Wagner J, et al. Development
and Evaluation of a Radioimmunoassay for the
Detection of a Monoclonal Antibody Defined Breast
Tumor Associated Antigen 115D8/DF3. Clin Chem
1985;31:986.

Bon GG, Kenemans P, Yedemac A, et al. Clinical
Relevance of the Tumor Marker CA 15-3 in the
Management of Cancer Patients. In: Crommelin DJA,
Schellekens H, editors. From Clone To Clinic. The
Netherlands; Kluwer Academic Publishers, 1990:111-
122.

Francesco Dati, Erwin Metzmann, &tHHEBEZ A, EH
PR =GN IS GRS, EiSRFRARBR,
2008: 409-42. 1R
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HIRER (AFP ) FhIEREE

3 | X3z

FHETERREAXEGSRENEERRZ—,
REHEREFARFEEEREFEEIESES . FlhE
H (o —fetoprotein, AFP) 2FFMIEEHISIEHER,
FlRRIZEIDGT FE— BRI ZREM. AFP AR
ANEE AN EFNAERRER ERTEE AR IRIFI R, FFaTHDE T i
BRI E M (RIF IR 2 AR, XS4 AP EE L
BEKIZEEE —ENIER, ED BRI EBER
EMEERE, RAFEARNEEREY, X—HFEER
FB1 AFP Fufit i TiE RGN Saiar i R ERY,
EER, EBAFRLVERBEMENR AFP BRERARIIKD F
PRI E N FARIRE .

DERNRRES , FHERTURMESS. BRDSFIERR
MAAEURAFIE— T EEER . IBFHRETAR
AFP ZE 4 4> CTL *f{i, XLREEURMUEES T H
FEF4E AFP £330 CTL LARETXS AFP ROFBHERE
B. M, ERRRREAREENFERRaTNEER,
EBBEH—EIHMEEHITES RENRERMK.
AEFEXRITEFDIIFREX 3 MHEERENERERA
K. 218 4~5 R, NREMBUMAZ 1:10 LA LR,

HITHIEREG . BMRREDHITEIE S HRIFFRERSH
MIREAEE, FIFRRESDBER HRP HITABRRFE
ELISA ite . ARBBIFEZIRIMRBIABUERIGER
WS A M, FLUXEIREAQNIRAATF 0.5ng/ml, 5
SR LUEBHERITNIZRNE.

158

11 8

111 MERMCRKVERSRK, EBETEYRABR
nEl. oh) 6 AR, M, BALB/c/NE, WEIFIER
KELIEYHL . SP2/0 BEeBARBEFEEZRZ
B R E ST

1.1.2 AFP 1 [ 1@ B Biospecific A &; HisTrap
HP. HiTrap Protein G M H GE; #BE&F. 50%
RZZE (PEG) 1450 & HAT. HT LIREIRZ &
HAPEE( HRP WRCHIFEH/NER 19G IR EECK R TMB)
94 Sigma 7= & ; DMEM 1E# &5 Gibco =& ; #
EHMBEWFRMNNEEENTRERAE; FRER
( AFP ) IF Biospecific A8, #5E > 90%.

2015.02 | 7
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1.2 5i&

1.21 RT-PCR{FMT 18 AFP EE R ER

B EIRFRIABARET 100 mg, #REVE RNA; RT-
PCR RMN&M4: 50TCiHEHER 30min, 94°C& 14 2 min,
94°C 45s, 58°C 30s, 72T 45s, & 33 X, 72°CHEfsH
7min., PCR XEH 1EBERNEE cDNA R, RN :
94°C 2 min, 94C 30 s, 61°C 30 s, 72C 30 s {&# 33
R, T2°CHEf 7 mino

1.2.2 MURRMRER SRR ERRAAIR N EE

AFP-1: P1 5 —CATGCCATGGGACATTCAGAC-3’
P2 5 —~CCGCTCGAGGCATTCAACTGC-3’
AFP-2: P1 5 -CATGCCATGGAACGTGGTCAATG-3’
P2 5 -CCGCTCGAGCTCCTGGTATCC-3’
AFP-3: P1 5 —~CATGCCATGGGACACTTATGTATC-3’
P2 57 ~CCGCTCGAGCTCTTGCTTCATCG-3’
A LRSI EBE TEMABIRATEHK
AFP-1. AFP-2. AFP-3 LL RT-PCR {K 4} ¥ 1&
A FP EREEAENR, B P1. P2 A5 I¥4&KE/ DNA
Fif. 3 B DNA &RE5XBERICAYER pET-28a(+)
BTERE, EMSRRAHRETSENESZSE DH «, iR
HTERTEEENLB TR, FREVEALF . IRENE AR,
Nco | . Xho | SXEst], KHBXMIEEER, BEEHRK
FOEZE TaKaRa AT TR

1.2.3 FURRMIRAIRIA R R BEX

BHRNEETER, REUEN, ¥t BL21(DE3)
BESHE., S LEAERRBEZE LBEFEHF 37T
HB®&EFR, XK1 100 BET LB 5#xEH, 37CH
FZ 0D1.0, IIAZERE 1mM BY IPTG #4785, 4 /0
A EBCRER . BIERIRIERER KR, 2 HisTrap
HP 48, SEIMERMREL . ZRE/K. S5
BEFARERRESRNTEER.

LB 57EE !

EB#R: 10g/L

EgE345: Bg/l

NaCl: 10g/L

121°C 20min K&, SAEFEPRIEMAZEMETER
F LB FHFEH, 26 CE®EEF.

1.2.4 iR
ER6EE. WMHBALBCc/MR. BRR &,

8 | 2015.02

50 1 g/ REMEINFFRRTER/EER, RAKTES;
4RBfE, F2R%E, B 2509 RIRENFFRRART
SREER, KTES; 2RE, $2X%%E, BA25ug/
REMEIIFFERTZEREER, K TES, 7-10 X5,
ELISA SRR MBS, BUMAR 1:10W Bl ES
ARER S . SIRBNELRIR, W 2 BEEEH TEINR
2%, REANERBFRARE=ZRRE—N, EEREMIUN
SMIAZ 1:10W £/ .. AERMERI3 X, SR 25ugh
[REEREESTLANNE RS

1.2.5 fHFERES

BV GE /N BRAEAERE (1 x10° NElE ) SE8ERami
#% Sp2/0 (1x10" N8 % ) , £ 50% PEG1450 1
RATHITEMRS . MESMIER HAT IEREMEETEE
7=, 7d B A HT 55%E, 14 d 5% FE DMEM ZE7xE
177 (20% /N5 ) - RAEE ELISA 5%, BiE
(B#HIREZ 200ng/ml) REEMIREHTRAMTEE, FH
MM EHETIIEE, 2T 3~5 RWEEHEIAZI 100%
AYBRTESR,

1.2.6 Huikahl

TETRSE 1 BiEsd AR (0.5 ml/ R ) 28 BALB/
c /NS RN E BRIV ZIIEMEEN 106, 7~10d 5
REBKHBEOE LS. K EERZ 110 HEF PBS ,
FLL 0.5 mi/min E#F2 PBS &89 HiTrap Protein
G FEHEMEF. A PBS %%, BEHESRE MR (pH
2.9) %, B SDS-PAGE HKEEME .,

1.2.7 TURRINTES

TN RS ME N EMIEE I TIATES . BSEARENE
£ HRP 8, BFT=20Ks, MMAFAEH AT HERNE
&, BEEEA4C, 30min; IIAZZEARK, =&, 30
min; MINESLLTYE, 8BS, I pHEE 9.0, 4T,
B IABISMHM, BS, E4C, 2 h; BEBiFREE
BRIMASFRUBMRERIZAR, E47C, 30 min; BLO
5, A pH7.4 (OBEREE M RETE®R . B AFP IR,
Bi% ELISA iENEBSRUAUN -

1.2.8 ELISA iZFES AR R AL

WO ELISA &2 A 0.01mol/L pH9.6 ik
BREMREREZERARESE 5ug/ml BHEEEIRR,
4CE®R; FPBS/T20 5%tk 3R, X 3 min; A& 5%

INEIMER PBS/T20 £, 37CHEE 1 h, %ik; IOA
ELLIHEM AFP A&, 37 CHEE 45 min, #Ei#R; 0N
HRP- B3 EfiA, 37°C, 30 min, %#k; 1IN TMB
RER, 37CTRNKRM 15 min 5, IIALLER; ZEGE
<79 450 nm B389 OD &,

245%

2.1 RRRGAREEEE

BRINEREXE TaKaRa AF#TIE, MFER
5 GenBank REFIILLE , FITEIEH. £EER:
EARKAIERII

2.2 i AFP SB5ERFRIERE

DL AFP B AR B AIBRAYESL., 3
MURERMRK S BIRE 2 R BALB/c M\, SEHITHIE
e . SRS A 7 R 96 FLik, FIITAHE 12
HEISHIRER, MEZERN100% . SIXIPRMETIEH
FEERIRTT 4~5 XBIRERE=E, 7 MRS 3IHEES 3 £
B AZREMIENR, X 21 tREUARR T BEFNERZAY
RENREBERNZMME. ETLUSING AFP fRESEX
RRZRE

12I8MEF LEADMAN

2.3 AFP ERERFRIRE
RERNMEEEARENATANSHREFER, F
ZH1TR 15 BRIRED W AFP B s R UARIZ IR
tREIEREK, Wik, AFP IRFIEXZSHERRIINR
FNERIE, XMEEBIRSAITUAT TEIRFIAEX]

36

2.3.1 fUAUME

SREHTKE, BINE AFP RURENERNER,
ELISA t&UA84, 20 BREUARIRUNTE 1:6W~1:20W
28, BBIRVIAEEIRE, BBFRIVIARIRUNTE 1:500~1:5K
28, BEtRUARI TIERES 1:200~2K Zid,

2.3.2 ELISA iEFEEUAECRI R AL

BT ELISA £ H—XEXI B InRIFE, 5502
XJ AFP-1 HURZRAIARAILA 3D5. #1373 AFP-2 fifRE3
ZBRAHUA 7B11. RARIBIFEZINMKENRALER
SeECME A, SLUXEIREQNRAKXTF 0.5ng/
ml, T2 LBHEMNXAIZRE. XAILAEHER
i, NmHTEHEmERRE™. B

2015.02 | 9
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= RIMEtRSiE il R EiatR o th

X | #9

Ay REY (Tumor markers, TM) S4B A
EMgEgREY, HNEERERREMESKS W, H
MRS RN MR Er-E e, 8K RIEFEM
ERKIN—EYR,. EFEETRANMR. A&, MiEE
[rh, TTRENNE, BRERDFEMFEZHENE,
STAPBRYGEENIZHT . ERNZRT. MBRTH. WS RN
B EBIRERNE.

THMETECEARNEE, EERSMEMLIE
NERERKHRET A EETHASNES, FETE
Bit. MEBENLHR=RESZZMEH, SREEMRS.
MiEMER SRS N ZMEZ R ERGEZ—, YT
TNERPEROIZHT . TSR . FRIEEHRAYFBTAI S R RY
WNEFEE—ENIRKNAMNE, FEARELE]. NE
ZERTEEEV. JESWELMENSEN . ZEBEXKE
EFhm. TH, FEBENE—TEalnKLEBrOME
IS R 2R B IR P R BRAYIG AR IEAE -

EHB4ER (AFP)

AFP 2—FiEERR, EERBRT, XMEEEX
BMBRRYFTARRE, BR)LHEELOMBERRERMNMLEFIH
K. AFP ZERRRHARIIREEH, MIPEE. M ~%,
BFEMEE7 1000~5000 u g/, HEE 1 FREERA
KFE (EF20ug/l) o« 970%A LR EIFMIEES
HAFPZ400ug/L AL, SHEHAS, BEERS
F 400 ug/L, EERIERKFRIBE . 1TR. SEEIMERTRS .
SRR R EF A S

EEEER:

BA 0~20ug/L; 2J)L(3A-68)0~39ug/l,
REEBR:
1. BRMFARREEENETAFPBHEARS, 98

10 | 2015.02

77.1% HIEE AFP>500 u g/L, BHE 18% WATE
AFP HE, BEfSFR.

2. IEEMUER, FEKEE AFP BRREENHS, B
HKEE <300 p g/L, LR EXEBDHEA <100 u g/l
AFP ASMER, FERHTZRGIAFMABELEM
WHECRT, FTHERRESEIRE~E AFP 8N, EE
SIRFFRIBANEE, AFPZHHIREIEE .

3. HIERMRatEE R E SR AFP I AS.

4. AR 3NBE, s AFP FiaFES, 7 ~ 818
ATiXEIElE, —R7E 4000 g/l.

#=#/& 50(CA50)

CA50 ZRRRERFNES . EpErIinsY), E&ERAE
EMEMEREY, REMZFERER. BE. M. B,
HEER. B, F5, BtEXE—MEENMERSHE
KR, MARFHERNSHRERMETTY . CAS0 £2
MR RS AR ERIBAMESR, I RERREFIIEERERY
PRMEGHREE, & 94.4%; HEMRIAHE(88% ) .
IREE ST == (88%) FIFEMERIXK (80% ) F. ATRTE
R . IEEESMENRIZE, MiHE. BE. S5
ENIPRMEZETTERSNME.

EEER:
0 ~ 23kU/L

REEBR:

1. BRIREE, @EinfE, BpE, BESERETMEMER
M5 CAS0 H&, 155 EiRipEBE A en A,

2. frE, WfE, FERE, NERE, 5&, ILRESHA
0 CA50 7+, Eitt CAS0 2—fhiEis S igih
FEREAD o

3. EERMERKE, FEk, BEER, HEE, B8%
BHERESRE CAS0 AR,

5K Lk R pasEfR R (SCC)

SCC 2N EMBIR L 2 4RARIE B LR IZENATAIEE X
MERETA-4, EREAMBZEWRM< 25ug/L. SCCE
— SR RFAIOMERTY, E8EMRE, EBTE
. PbEhE. S8R, SkMmENE, BHURAVEENZHT,
BT MEFIE RN .

ERER:

0~1.5ng/mL

REER:

1. FEIE. fbfE, kIR, M+ SCCHE, H
REMBKBIIINEMES. IfKLE SCC ETBFEN
FiRbERY TR, SRMEBLIRIHN TG .

2. FF. FFREL. MR, BIMERIB. EFER,
SCC tE—ERENHS.

o —L- &EEHEEE (AFU)

AFU 23 R& TR AR MAI X —8Uk. 45
ST EY . RRMFERENS AFUBHEEST
HEREXES (BER. TEME) . M5 AFU &)
SHZXFIRTIHEATRR . At TEMIREREER
HSEMNEN, EERT AFP. (B2, BSRENE, I
i5 AFU @ NMIE AR LB EITE. e, ZLERE. OP
BN FEEZEE-LEE, EEERLIMEEREN
FHEW. EEFRMBNEENSFEERERS, &ER
AFU BINS AFP BIRSIE, AiREEAMAERNIZERR,
BRIFNEIMER.

ERER:

0~40U/L

BREER:

1. MEAFUASEERTFEAME, 5AFPEKERK
W, TRSETEIZERMER ., AFU EESERSHE
RIKNFD AFP SREFTBEEX, AIERREMETER
BHIZMSEiER. FHEREWRILE AFU B9IKE,
AT TR .

2. fbfE. PR FEREURIFEL. EREEIIAS.

3. WEYRERIE), AFU S, SDIREME AFU RUER TR,

12I8MEF LEADMAN

T RIEEEEES (NSE)

NSE NGB ES R —F R T &, 2/ HHE
(SCLC) BYMEIRSHD, IZHPRMEERT 91% . BEIF/)
MpERhEFIAENRRRRGE (NSCLC) BIERIZHT. X3/
MPEAPERYT MRS R Nt EERNE. HEEH
g, #ERoWARERIINE NSE RERTBHEARS

EERER:
0~20 ng/mL

REER:

1. NBiEREEE NSE KFIEES ThbARE. fbiE.
KA AHEFIE/ N HiEAbE (NSCLC), AJTET£5!
12, EN/NERERERYT, T RREITRR, 8
FFERET NSE iREFHIFREERKE, ERINIME
NSE A=, A NSE ASkElNELRELIGKRAES
kKB4 ~123,

2. HEBMBEEE NSEKFESEES, M Wilms /&
MHASABE, FELLUE NSE BIKERTBF LIAER
ROIZBRFANZLRIZHT, o] sk im NS S ARE RIS
B, THTFRFITURER -

3. MERDWHBINE, MERMARE, E3HEE,
RRIREE =, BERE, UNESHRESEEN
;s NSE tBaigs.,

ihsEsRERsER (NFFA)

NFFA XFRAFEE(LAEInER, 2 HMER. WS . IH
BREAM, KD iEBEERRSAERSS , FET MRS,
MBEHEERLD, WMANEMBIRANERRF A REHRT
Bk, FEBRIERKEERERRITIN. MiEFiE
BIEALERRTRESIEENE . AR, RDWINEEEX,
R EMRIRESRINERRE . EEFIEE. FIRERID
BETUHEERRAM LT

EEBR:

0.1 ~ 0.76 mmol/L
REER:

NAFE iREF =SSN FIEEMERE, B, JBE4S,
RERESMEOEEE, s, KIPER, EEERE,
Reye &A1& &E®ER. B
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iR EaAYHS N Az v F

X | REH

MiEERE (sialic acid SA) ) XFR N- ZEHHERE,
& (NANA) , GEFTAGRSHAR, TE2EMEER,
SEZMAEE CHEER. BIENEEEMRESS, S5
HISTEIRINEE . RIS EE B SRIIIER,
HESESTHIMEMBLTE. 8. 2. M
B ARSI M R ki8S AR SR IS S AR
B—HIZEMNMBIREY . EERSNS SASE
RE, EEEMRELHEENEMERNISED, MiEE
FHERE S ARIB IR MHAEAR BRI R EFF E SR E
DML, REHINMEEE B SA 2B EENFI.

EXBMRS, NEME SA NS EXTTEMEINHE .
HWENZHT. ITIMBERIEFIMAEEENIRKRINME. Hif
REXEEFELL AN SE:

1. BRETHEMEEEIS B

BRI T EARTMEMERZHET, [RT ARG
FRESHERCESS, MBEMERSRSNHEES
IR E RGN FEZ—, SAF CEABKSIRNEEE
RESHCEFTHEIMESIRE R, FEERIRS, SA
Ml CEABEREXREZSTHRERILNAMHE, &
SMREBREMES, BERERKFEERS.

2. TR ER

SA X ZSHMMEIZI BB IRRNAME , M5 SA XY
PR HBURE 9 73.7% . 557 EH 90.1%. ERE
7386.0%, SAXBERISURELL CEAS 20%, W&
BFRERZ SA IGRNMEMTF CEA.

RRZ=RE, BERELEMS, NIME SASERS
HEZ, AtFRES, BECEBE SA SEMMRAMEERD
BT RERE, RKEEKERE SASEMALXREES
TAREBRIERZIERE , 55 SARERTEHEIESTE.

12 | 2015.02

MEME SA XipEER (HRIRAGEERER ) mlA
BEEEMIRRNBNE.

3. FHERYEEDISHR

FHe= & MBFERRRT SA KFHEESTHE
WHMIEE AR, HIAMRBPESTIES ABIFEWL
fH, 5 CEA (=R ) 71 SF (#%ER ) BKENEIE
BRMEIEINEY 96.1% LA L. 1E5h , NMBFIAEREFRIK SA
KB B F A= IR RIS B2k .

4. FHEREEEEENS R

EffEBESD, SARMEN80.4%, ZHTIEMHER
7 87.3% (LMBRFSMEFERAEINE ) 5 BREEN
SAFITSGF (EdMEsRIMERET ) , fEEtE
B EFE 89.8% . AMETIRE SA 1 TSGF RIIMNIER
EBRETE, AEXEETE, MEFAREUEMSH
SA M TSGF S8BT TBRANTGE, MFRTHAY
WNEAERIERENX .

5. BMfEHEESHR

AIEEE SARMZRIX 70-80%, RMEEHMKEES,
AMESEEGRIFEE, RBIRRERTIAEREDIFEE,
mi&E SA SE8RETRE; SHEGEMAE, M5 SASEH
EEF, RREEEIET.

6. SLEMEPAPIE

LIRS E SR, ITSEMUMBRZRAI,
MERBMERE, WIRKIZH . JaTiE—ERE. 1GNlE
RER (SA) AIXIER D MR T IS M AN IS = . CIAZANE
EREEINER A SA R ERESTIER AMRMEIERA
THEME N VEIBSAST | I18%A, MESASE
TREBASHIFEARESKE IBTEEAR FEBRIARE,
AR A—BERFERXKEURTHEER, ERT

7. || BiERRSS

SA BRMFEEREEE ORI ERAEMED,
ZEETMARIR. MSHEEEARIEIIIAIRERER
h, EE5SMEENEETRE. SASEARSEHAT SA
NEFRNEFERID SEREESZRESENESE
PIIRE. HRHBBRERRIHMFAREIARRERESRZA
i SA DEREMIEI, BEIRMKF SASERS, EltZ
RS ERHIMRERBEE SAKFHN—MEERR. BX
BiRIE , BRREE IS SAEBRESTWRANER,
;& SA te A EtER IR — IS EE R

SA B MR RIZETINERAR, ERINMEEX
BARE. SA FEiIfR ERIN AERRLL LRS!, TEIPER:.
SIEEFEENARS, M5 SABKS CEA. AFP. CA
125 . CA 50 F#THall, AIH—FithiRStalrIREE
MisRM, EReEMmbIIIERITISMINETT, IRANE—
WERISHIRZ . FEibE. B, RSN
RS, iE SA SEMMENXRIEEET], B2—ME
SFRIBRIEEI RS

I35 SA NI FREBATIERERE—ERINME .
FARIRIGRGRIEREENS SA SEREEZATIER
SEE. FRIBIE SA NMUETHEIEHENZ TR ISR,
T ENFRGTRIERUNAEER. M5 SAKER
RESFESAIMERITM R, AEARRKEATEIEMEFRRIERR
18R, BEESMREAEEIRREE . EAtDH . MR,
TAERPIERVEETS . SR BB . STBAZRAR, iBYTRI.
EREMERERINE SA 2ERMAR. BXRIRMERTE
IRPREER B RiF4EE M SA S EHB TEHEMM, A
TERRFER. ERUERBEEASERRERTEMB
SA @EiRBZURMELFAES, MAMS SA SERE
FESMETHERESIEEX .. EIESEABEPMS SA
BEES, MEIEREERERITIES. HEMWZSHE
MEPERIEE, iR IEPHESURME SA KFEL
BT LATGAD S M AERYIR TR, BB IS
Wi #BEEE. MEHHTIREELERIIEEEE X

ZREFTR, M5 SA JRTFSHEMIE (153126
) e, ERTAMARRRFE, LMEXIESE
MEIRHAAI. BEIZEFNATT . MIE SA BT LAE9hH
T SURERIENR, MUMERYEIR, EitTE, 287 8.
ERMER .

12I8MEF LEADMAN

MEFERRINES AL EAtLEE. BT ERE

BRNAMIEARR , ERSMEENRE. SIMNIEDS
HRIERERR S EX LA ASRRIBGIEE AN T ex,
BURESIEERER.

FESEURNBIRATEFIERE (SA) EEK

WK ERABLEEE, AR TINENERE, FFN
ML= ERERII BN IEREN; HFII9 RN
WA, Bl 31, FEAESHERLKIMRME, ERT
hELERZSHEBENDITN, ENEIA, ERT5E;
KX 18 T RHIBERMHARF 1T BIEREHEE, RERTH
WSRIEERATSE, HEMZENEEEE,

SEIH:

1.

TRIE, RER, BHE . ILBRAQNERRIIFRIA
RESTENXR . FEMEIRR, 1999,26 (1) :
16-18.

. B, KFFE, EFHEE . ERRIVGNREIGR

B . PESARRZE, 1999, 19 (8) : 478-479.
Patel PS ,Raval GN, Rawal RL,et al. Importance
of glycoprotein in human cancer. Indian J
Biophys, 1997,34:226-229.
DrickamerK,TaylorM.Introduction to
Glycobiology[M].2nd edn Oxford University
Press.Oxford,UK,2006.

Ohtsubo K and Marth J D.Glycosylation in
cellular mechanisms of health and disease[J].
Cell, 2006,126(5):855-867.

Liang P H, Wu C Y. Greenberg W A and
Wong C H.Glycan arrays: biological and
medical applications[J].CurrOpinChem Biol,
2008,12(1):86-92.

. Varki A, Kannagi R and Toole B P.Glycosylation

changes in cancer[M]. Cold Spring Harbor
Laboratory Press,New York,2009.

EETT, ERA, TF, . TeEMeERmER
BRasnZM [J]. R ERIAZEFR, 2010: 30(10):
2323- 2326.

= HRERE «2,3 ERERENS SRR AGS 15
JH. ERHNXRERBXERRXNVISHE D] 1175 :
BINAKE , 2010:17-25. 1
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EXS12ill AFP #0 AFU R &1EAHERRIER

X | EE

kiR

BE&MERFE (Primary hepatic carcinoma,PHC )
ERANERTHEMEZ—, PHCHAEETESHZS
ROk, BHMESEE. [FEk. BESEx". FEERMU
E—RARRARE, R=RHER, —BERUEREA
FEEEE, KEFREFNS, FRILARERZETIET 212
SEEEEFEXENEEFE. Bl PHC MEHRIZE, R7T
B#8. CT Ex&EaEI, AFP 2 PHC &E WA
S, ERMNFHOEE, HFEAFPIRERE, 2
LIRZ. ATRSREE, RESMMNBIREYREIE
WETEES PHC iSHAYSIRIERNE R @

EMRISHER IR PR S X

AFP ( RRRER ) R—MERMEED, FETRILL
BRFHEAFFAEFONEES, Ba) LHERFARIZEENEK
B#i AFP 2—MRINRIZ AT ENRETRSY ¥, BT
BFRAFEFRIDGRITY (MRENREHER) -
AFP ASEENTRA MM E. ik, IPRMEREME
Mg, SRR, mEEETS. RS, REER
PHC ROSEENZETSIRN RS, 1BF 30%~40% RIATE
FEME AFP 2HRKFERIX,

AFU ( a—&EIEE S ) 2—MIABSARR MK ARES,
FESSEEERENERR. BIERMSESEYMEN
AR FHDBELH. B Z2EETHEADDEARZA
N, AR, EAMRRLFFRSELHEEES.
1980 £ deugnier” K MEK EAFEEE B AFU &4
BEAS, ZHFFEIERMIA 90%, A9 AFU TJ8ER2
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i PHC F9— 1 hBYiEIR . ERERIIN R DZEAFRH—
$IFSE T AFU XSRS HRNME ©,

BXSENRRE

AFP ZIVEMIRIENEIRSY), ESIERIVEX, B
HA PHC #/)\ibjezhd, AFP B2KTERIA, ZHIERBML
AFU ZiEEsinEY), SSMEX/N\TRERXM, B%
452, BETERH PHC R/\FbERYIZHT. EIt, (NFER
I AFP 8% AFU X3 PHC ROIZHT A iz FIBTFE—ERRME -
RBRERKSEN, BHMz, SPAMERANIAR) 98.85%, B3
BiEE PHC BUREIER, MmEEEAIUR TR,

NG

Bal, BIRER (AFP) ZlIeRERBUERNIE.
EMEE. BBiRE. BBIRRIKE. MEtRRESRN, —
A EMEXFRMEES >400ng/ml. >200ng/ml, %
%8 [E, MAAEEES (SGPT) IEE, FHHISITRIIE
TEIRIRRGTE, RAMITEINSEIRSL . 455N FAERERTIG
REFERNZETFF R FATAKIES BENEEE .. XIiTE
FR. Wfr. PEEESET . BTSTRREAIE. &)
SNEMBERREREEEENIRKRNE,

FEZBERNRITHERMNFRIDE, KiF
AFP>200ng/ml, NZIxERbEMERTTEIRNERER
% AFP>500ng/ml, BEZIZE >342umol/L B ATFiEHATR
12, WA AFP SREIBRKEREMEER . KfE AFU &S
2RRTE, ETREERETRFGATENLERE L
EIETAR . HLUS AFUKEBE LH, WiRTRIHEER

12I8MEF LEADMAN

Eit, EREEERZEG, M5+ AFU. AFP
MBS IHESRARRE. HeERRISHNITEST
MBI EEE N . BERNESHERRIZSER, HiE
PRIZEEINREERAIZHT, EEEBRIRIZH. Fialr,
VEERBENEER, RIEZEIRER.

SEH

[1] &XBM0, 5588, KiK. MiBE AFU EHENE R
FHEIZ i K7 MRS Im RN E [J]. MCHBEEZ,
2004, 12 (2) : 97.

[2] L8, LR . RlRERANRERRMENRIIGRNBME

[J]. LisEZEIEZE, 200015 (6) @ 361—362

Bl EE%, TR, 55, & .AFP M AFP REAXS
405 flFEA M ERIZENMMERY [J]. EIBEFINK
ZviE, 2002, 17 (2) : 87—89

[4] Deugnier Y, Le Treut A, G laised, et al .A
study of lysosomal enzzyme activities in serum
andleukocytes in chronichepaticdisease.Clin
Chim Acta, 1980, 108 (3) : 385-392.

[6] T&H, w2, BEE, F .05 o«-L- &5%EE
EERONETS X [J]. PEEFEIGZTE, 1992, 15(3):
139. R
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B éHBRE P RIBDTEEIR 4B ( circulating tumor
cells, AKA CTCs ) —IRxdfsFIFaxs bbis s
LFEM ., i, URT—RNFEGIHT

i# | D5

=

B=: FF4AEE ( hepatocellular carcinoma, AKA
HCC) SF B EMIFCY) . IR BNEMAA
EEE M S FRIE (EpCAM ) B975 A& UAN S
B HCC B AR ERIA RN T THE, EREWME
MANBIINME, URIRZRBLAMEMIE AEAY DNA UFE
IR AT AR AFDAES MRS (NMLD ) A

(Eexdzdlm AL ) #HTEERHPAIRFE o

5i&

MEEF M HCC B AR NMLD 5B ABE S MAFA,
H CellSearch Xt CTCs #17it#, ARFBHAE#ME
EpCAM EEMRIGHA MRS LR BHITLEW .

X CTCs DNA £ERE B4, MEEs, LIRS
FmEBZAE EHTErREFFSENF.

HIEBLR: 20 6 HCC mAFI 10 I NMLD fsAiE
7 tREAST . 20 Bl HCC s A ST, NSRS 7 AR
CTCsit# CTCs = 2/7.5 mL (35%, 95% &{=X[a):
12%, 60%), 79 HIEEAINMLD fBEAZF(p=0.04),
EEEA—NMEACTCs iRETEIZ £, ECTCs =
1/7.5 mL B9 %% 651 # 13 4 6 45 #r alpha—fetoprotein =
400 ng/mL (p = 0.008) AR IMERAN. CTC DNA
FRIL TR HCC TRE, XF 100 FEZRER
tbB75mE, CTCs 9 43%, &hhEsk PMBC (87% )
FEELBME. CTCs (p < 0.001) HEFERES
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&t

FERM HCC 1, FJLUEE EpCAM E&ERITSEG
MWZE CTCs, MA NMLD ~&5lEefRAtE =TT,
CTC NI F BT EZ=ZEEXAT. CTC DNA N
ATLURBIERAI HCC £ &AL, (BEF FFPE g PBMC
1L, BRENIERAIRERNESRELLS.

X #13: BT 4 BE 5= (Hepatocellular carcinoma,
HCC), B & & ¥ 48 B8 (Circulating tumor cells,
CTCs), EpCAM, i

Assa
Bt

FrARERE —FEMRY. BRaRRm, RIERRE
EEESt TR =KRRE, BrfNarHhRERERER.
EGRIBH S RAS N 75 A XS T EIS WAL B B R ERAOF T
ENERR, MESERIYRBERELREEARMG. MEKER
EMNSEMMEEERAEEERTAENZRTIIRFAR
SRBEFANERR, NMSEHIENERIIELEET R

HRFMRTFH s E IR AT A= S 20
BRI, EXEDIRCY), URSHABEREG
frBtr. BTFRSERGISENRBELFERHIA, EREF
AREIRTRARFIRRHTAERGTT, HEXRSHARMER
LUEREX . SEREBTRIMBEFENMREERS . XA
ERFMARTIERIEITHR TRARIRE . ERREREE
IRAIBFLRARERIMFRERE, FMSFIRANEEYIRC
YR TIZHRFI D F3RALE

EZMMAIAERH EEMESR, JMEMFRITE
Wi E AR AR o] LAE R £MHRICH. CellSearch R4
(Veridex LLC, Raritan, New Jersey, US.A) 22—
M HEE FDA #L/ERIN A EpCAM BE T ARG &
WIPEMIERNIREE . EFLAR, EBTIRITIARERES,
IR B EREERIE M E R ERT IETINELS
WA G IR RAEEAXEK. STUNIERRH A
EpCAM EE&EFiEsIFLL EpCAM BE R EMAYTTEXS
FFZmpE s ARSEIA VB HITION . AFHIEFLR
Frif=Rm AAB YRR, CTCs B9t HTKRATE 30%
E180%. EHEMA ERRMEZREIG, FA CellSearch
X3 CTCs RIS T 4R s A LB A 78 0 FH B9 155248
X, BEIBRAE LANERNSFHSAERRIF S

EfiF#EHE CTCs /E8 HCC AR, &%
HfR1E HCC BEFHIER LM EE2MERMIE, M
T RHTEBENSIRERBEXN A XK EEEL TR
IEARAFHRE LEAR. REERENEEERER
MERER B A 2 CellSearch #& | CTCs ZE1ERIBY
FRALR, ERMFAZSHHCC BE, SEFEL.
BF3¢, sEMSEIHRANERFTNERT, BEIE
FBAEIR EpCAM [HME ERRAR S ES LR B RNES
FRARASIIESR

Fi#1T CTCs BN M ZfE, D BEEERAN
CTCs 2—HRAERSA “RIKEFALIGN" , EHOF
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Abstract

cohort with non-malignant liver diseases (NMLD).

< 0.025). Low frequency variants were higher in CTCs (p < 0.001).

and lower coverage depth than FFPE or PBMC.

Background: Circulating biomarkers are urgently needed in hepatocellular carcinoma (HCC). The aims of this study were to determine the
feasibility of detecting and isolating circulating tumor cells (CTCs) in HCC patients using enrichment for epithelial cell adhesion molecule (EpCAM)
expression, to examine their prognostic value, and to explore CTC-based DNA sequencing in metastatic HCC patients compared to a control

Methods: Whole blood was obtained from patients with metastatic HCC or NMLD. CTCs were enumerated by CellSearch then purified by
immunomagnetic EpCAM enrichment and fluorescence-activated cell sorting. Targeted ion semiconductor sequencing was performed on whole
genome-amplified DNA from CTCs, tumor specimens, and peripheral blood mononuclear cells (PBMC) when available.

Results: Twenty HCC and 10 NMLD patients enrolled. CTCs 2 2/7.5 mL were detected in 7/20 (35%, 95% confidence interval: 12%, 60%) HCC and 0/9
eligible NMLD (p = 0.04). CTCs 2 1/7.5 mL was associated with alpha-fetoprotein = 400 ng/mL (p = 0.008) and vascular invasion (p = 0.009). Sequencing
of CTC DNA identified characteristic HCC mutations. The proportion with = 100x coverage depth was lower in CTCs (43%) than tumor or PBMC (87%) (p

Conclusions: CTCs are detectable by EpCAM enrichment in metastatic HCC, without confounding false positive background from NMLD. CTC
detection was associated with poor prognostic factors. Sequencing of CTC DNA identified known HCC mutations but more low-frequency variants

\ Keywords: Hepatocellular carcinoma (HCC), Circulating tumor cells (CTC), EpCAM, Sequencing /
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Background

Hepatocellular carcinoma (HCC) is a grim, heterogeneous disease with
limited treatment options despite its enormous global impact as the third
leading cause of cancer death worldwide [1]. Conventional liver imaging
modalities for diagnosis and staging are imprecise and can result in
underestimation of the true extent of disease, with microvascular invasion
and multifocal tumors often identified incidentally at resection or transplant
and associated with significantly poorer prognosis [2,3]. Translational
research efforts to better understand the complex tumor biology of HCC,
define biomarkers, and identify novel therapeutic targets are further
limited by a scarcity of annotated, untreated tumor specimens, owing to
the acceptance of radiographic diagnosis without tissue confirmation,
the prevalence of liver-directed therapy before transplantation, and the
risks associated with tumor biopsy in this population [4,5]. Non-invasive
biomarkers for diagnosis and molecular characterization are urgently
needed to overcome these pervasive challenges in HCC.

Circulating tumor cells (CTCs) in the peripheral blood are a biomarker
of poor prognosis in multiple epithelial tumor types [6,7]. The CellSearch
System (Veridex LLC, Raritan, New Jersey, U.S.A) is an FDA-cleared
device for CTC detection using enrichment for cells in the blood
expressing the epithelial cell adhesion marker (EpCAM) [6]. The
absolute numbers of CTCs detected and changes on therapy have been
associated with survival and treatment response in breast, colon, and
prostate cancers [8-13]. Multiple small studies have examined CTCs in
patients with HCC using EpCAM- and non- EpCAM-based enrichment
methods, with detection rates ranging from approximately 30% to over
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80% depending on methodology and population [14-17]. As in other
epithelial tumor types, the detection of CTCs by CellSearch correlates
with poor prognosis in HCC cohorts, including increased recurrence risk
after resection and shorter overall survival [14,15].

In order to study CTCs as a biomarker in HCC, however, it is essential
to establish that circulating epithelial cells in HCC populations are true
tumor cells, rather than benign epithelial cells released into circulation as
a consequence of the underlying inflammation or aberrant vasculature
associated with liver disease. Though the detection of CTCs by CellSearch is
extremely rare in healthy volunteers or patients with benign conditions [6,10],
there is limited data describing the incidence of circulating EpCAM-positive
epithelial cells in the context of cirrhosis, viral hepatitis, or other causes of
liver injury, conditions present in the majority of patients with HCC [14].

Beyond detection and enumeration, isolation of CTCs in cancer patients
holds great promise as a “liquid biopsy”, a non-invasive means of
accessing real-time tumor tissue in the metastatic state for molecular
profiling. Array comparative genomic hybridization has demonstrated
concordance of characteristic copy number aberrations between CTC-
derived DNA and archival primary tumor samples in breast, colon,
prostate, and lung cancer [12,18-20]. Next-generation sequencing
technologies now have the ability to sequence very small amounts
of input DNA with high accuracy [21,22]. lllumina MiSeq technology
can detect characteristic driver mutations in single CTCs derived from
patients with metastatic colorectal cancer, concordant with the mutational
profile of paired primary tumor specimens [18]. To date, the feasibility of
efficient CTC isolation and molecular profiling, e.g. next-generation DNA
sequencing, has not been reported in HCC.

We conducted this study to determine the proportion of metastatic HCC
patients with detectable circulating EpCAM-positive epithelial cells
using the CellSearch System, compared to a relevant control cohort

of patients with liver disease, hypothesizing that circulating EpCAM-
positive cells are actual tumor cells rather than benign epithelial
cells. To characterize their prognostic significance, CTC levels were
examined for association with clinical covariates including alpha-
fetoprotein (AFP) levels, the presence of vascular invasion, and overall
survival. To explore the potential for CTCs to serve as a source of tumor
DNA for genomic profiling in HCC, next-generation sequencing using
a targeted cancer gene panel was performed using whole genome-
amplified DNA derived from pooled purified CTCs, along with DNA from
paired archival, paraffin-embedded tumor tissue and peripheral blood
mononuclear cells when available.

Methods

Study design

This pilot study was a non-therapeutic, minimallyinvasive biomarker
study. The trial was approved by the UCSF Committee on Human
Research. All patients provided written informed consent for specimen
collection and genetic testing of tumor and germline DNA. The study
was conducted in accordance with the Declaration of Helsinki and Good
Clinical Practice.

The primary endpoint was incidence of CTCs detected in metastatic HCC
patients compared to a control cohort with NMLD. Secondary endpoints
were enumeration of CTCs in each cohort, association with clinical
and pathologic characteristics including alpha fetoprotein (AFP) level,
tumor vascular invasion, and etiology of liver disease in the HCC cohort,
and association with overall survival in the HCC cohort. An exploratory
endpoint was to describe performance of and somatic mutations identified
by next-generation sequencing of CTC whole-genome-amplified DNA
along with paired tumor and germline DNA when available.

Patient selection

HCC patients were recruited at the UCSF Helen Diller Family
Comprehensive Cancer Center. Principal inclusion criteria were:
radiographic [4] or histologic diagnosis of American Joint Committee
on Cancer (AJCC) stage IV HCC; = 6 weeks post biopsy, surgery,
liverdirected interventions, or other invasive procedures; no prior
systemic therapy or = 4 weeks since last dose of sorafenib or other
systemic therapy for advanced HCC. Non-malignant liver disease (NMLD)
control cohort patients were recruited at the UCSF Gastroenterology and
Liver Disease Clinic. Principal inclusion criteria were: diagnosis of active
hepatitis of any etiology plus clinical or pathologic diagnosis of cirrhosis
or hepatic fibrosis (any stage); no evidence liver tumor on ultrasound
or cross-sectional imaging within 6 months; AFP < 20 ng/mL within 6
months; = 6 weeks post biopsy, surgery, or other invasive procedures; no
prior history of HCC.

Specimen collection

Approximately 30 mL of whole blood was obtained from study subjects at a
single time-point. For HCC patients with available archival tumor tissue from
prior biopsy or resection, approximately five 10-micron sections of formalin-
fixed, paraffin-embedded (FFPE) tumor along with a matching H&E slide
were collected from the pathology files of the University of California, San
Francisco. Banked frozen aliquots of peripheral blood mononuclear cell
(PBMC) were obtained when available from HCC cohort patients.

Circulating tumor cell enumeration

CTCs were isolated from 7.5 mL whole blood and enumerated using
the CellSearch System (Veridex LLC, Raritan, NJ) [6-8]. Briefly, specific
antibodies to EpCAM were used to enrich for epithelial cells. A mixture
of fluorescently-labeled monoclonal antibodies to cytokeratin and the
nuclear dye DAPI were used to select for nucleated, keratin-positive cells.
CTCs were defined as nucleated, EpCAM-positive cells that stain positive
for cytokeratin and negative for leukocyte common antigen, CD45 [6].
Labeled cells were enumerated using semiautomated fluorescence-based
microscopy. Analysis was performed by a trained technician blinded to
diagnosis (HCC versus NMLD).
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Immunoenrichment and fluorescence-activated cell

sorting (IE/FACS)

A novel EpCAM-based immunoenrichment (IE)/fluorescence- activated cell
sorting (FACS) procedure has been developed to isolate purified CTCs
without contamination from normal blood cells and has demonstrated
correlation with CellSearch System CTC enumeration [12,19,23]. For
patients found to have > 10 CTCs in 7.5 mL of whole blood by CellSearch
System, IE/FACS was then performed to isolate purified CTCs as has
been previously described [12,24]. Briefly, approximately 15— 20 mL
of whole blood was incubated with immunomagnetic particles coated
with two different monoclonal antibodies to EpCAM, one conjugated to
magnetic particles and the other to a fluorophore. FACS was used to
isolate nucleated, EpCAM-positive, CD45-negative cells.

Whole genome amplification (WGA)

A ligation-adaptor method of WGA was performed on whole cell lysates
from pooled CTCs isolated by IE/ FACS using a GenomePlex whole
genome amplification kit (WGA4, Sigma-Aldrich) according to the
manufacturer’s instructions [12,25]. DNA was randomly fragmented
and converted to polymerase chain reaction (PCR)-amplifiable library
molecules flanked by universal priming sites. PCR amplification of library
molecules was performed using universal oligonucleotide primers.

DNA extraction from tumor tissue and peripheral blood

mononuclear cells (PBMC)

Tumor-containing FFPE sections were identified and marked by a
hepatopathologist (KE). DNA was extracted from FFPE sections as well as
from banked PBMC using QIAmp kits (Qiagen) according to the manufacturer’s
instructions. DNA concentration was quantified using PicoGreen.

lon semiconductor NGS

Sequencing of DNA extracted from CTCs, FFPE, and PBMC was
performed by TMB in the Spellman Laboratory at Oregon Health Sciences
University. From each sample, 10 ng DNA was PCR-amplified using
AmpliSeq Cancer Panel Primer Pools and Library Kit 2.0 to generate 190
multiplexed amplicons (representing 46 cancer-related genes) [21]. Up
to 11 barcoded samples were multiplexed on lon 318 chips. Sequencing
was performed on a Personal Genome Machine (PGM) sequencer (lon
Torrent) using the lon PGM 200 sequencing kit. Torrent Suite software
version 4.0.1 was employed to analyze read counts and quality. Variant
Caller software version 4.0.1 identified variants. Coverage Analysis
software version 4.0.1 determined target coverage. To minimize false
positives, variants were required to have sequencing depth of at least
20x, an allele frequency of 5 percent, and not be present in any of the 3
PBMC samples sequenced. Variant calls were filtered against the Single
Nucleotide Polymorphism Database (dbSNP) version 132, using the
software ANNOVAR. Protein-altering variants were predicted by Mutation
Assessor version 2 (http://mutationassessor.org).

Statistical analysis

Based upon the a priori hypothesis that approximately 50% of the HCC
cohort and none of the NMLD cohort would have detectable CTCs by
CellSearch, the planned sample size for this pilot study was 20 patients
with metastatic HCC and 10 patients with NMLD, to permit estimation
of proportion of detectable CTCs with 95% confidence intervals (Cl) as
(0.30, 0.70) in the HCC cohort and (0.01, 0.26) in the NMLD cohort. The
incidence and number of detectable CTCs were analyzed using frequency
and proportions with 95% CI and compared between HCC and NMLD
cohorts using the Wilcoxon-Kruskal-Wallis rank test. Cut-points of 2 1, 2 2,
> 3, and 25 CTCs/7.5 mL were examined based upon published literature
in HCC and other tumor types [8,10,14,15]. Wilcoxon-Kruskal-Wallis rank
testing was also used to determine association between the presence of
detectable CTCs by CellSearch System, AFP elevation using = 400 ng/
mL as an established prognostic cut-point [26,27], and the presence of
vascular invasion (all binary variables). In the HCC cohort, overall survival
was measured in months from date of CTC blood draw to the date of
death with censoring at date of last known vital status if lost to follow-

2015.02 |

19



20

LEADMAN #1&38#0EF

up. Kaplan-Meier methods were used to determine the impact of CTCs
at each cut-point and conventional prognostic factors on overall survival.
The CTC level, AFP value of 400 ng/mL, and presence of macrovessel
invasion were used to dichotomize for univariate analyses. The Child
Pugh score and etiology of liver disease were also examined. A p value
of < 0.05 was considered statisticallysignificant under log-rank tests.
Sequencing coverage depth was compared between sample types using
twotailed t-tests assuming unequal variance. Variant calls were reported
descriptively due to small sample size.

Results

Patient characteristics

Twenty patients with a diagnosis of metastatic HCC (HCC cohort) and 10
patients with underlying nonmalignant liver disease without cancer (NMLD
cohort) were prospectively enrolled between June 2011 and April 2012. All
HCC patients were followed to date of death. Baseline patient characteristics
are shown in Table 1. The median overall survival in the HCC cohort was 9.44
months from date of CTC blood draw. One NMLD cohort patient with HCV
cirrhosis (Hep 25) was found to have a liver mass with adjacent portal vein
thrombosis on a surveillance ultrasound after enroliment and was excluded
based upon a suspected new diagnosis of HCC, resulting in 9 eligible
patients in the NMLD cohort. The patient was subsequently lost to follow up.
Figure 1 displays the study subject enroliment and samples tested.

CTC detection and enumeration by CellSearch

Figure 2 depicts the number of CTCs detected in each patient. At least 1
CTC per 7.5 mL was detected in 8 of 20 (40%, 95% Cl: 17%, 64%) HCC
patients and 1 of 9 (1%, 95% CI: 0, 37%) eligible NMLD patients (p = 0.1,
Wilcoxon-Kruskal-Wallis rank test). At least 2 CTC per 7.5 mL were detected
in 7 of 20 (35%, 95% CI: 12%, 60%) HCC patients and 0 of 9 eligible NMLD
patients (p = 0.04, Wilcoxon-Kruskal-Wallis rank test). Among the HCC
cohort patients, at least 1 CTC per 7.5 mL was detected in 7 of 10 (70%,
95% CI: 35%, 100%) with AFP = 400 ng/mL, versus 1 of 10 (10%, 95% CI:
0, 33%) with AFP < 400 ng/mL (p = 0.008). At least 1 CTC per 7.5 mL was
detected in 8 of 13 (62%, 95% CI: 31%, 92%) with vascular invasion versus
0 of 7 without (p = 0.009) (Wilcoxon-Kruskal-Wallis rank tests). The NMLD
control cohort patient Hep 25 who was removed for ineligibility (due to new
liver mass with thrombosis consistent with HCC) was found to have 20 CTCs
per 7.5 mL peripheral blood. Another NMLD cohort patient with alcoholic
cirrhosis had 1 CTC detected per 7.5 mL peripheral blood. It is noteworthy
that the single eligible NMLD control patient with detectable CTCs (1 in
7.5 mL) subsequently developed new infiltrative changes in the liver on a

Table 1 Patient characteristics

HCC cohort NMLD control
(n=20) Cohort (n = 10)
Median age (range) (years) 61.5 (50-82) 26-91 (53.5)
Male/female (n) 20/0 91
Etiology of liver disease (%)
HBV 25 20
HCV 45 60
Co-infection HBV + HCV * 10 0
ETOH 5 10
NAFLD 10 0
PSC 0 10
Unknown 5 0
Race/ethnicity (%)
African-American 5 10
Asian 35 10
Caucasian 55 70

Hispanic/Latino 5 30

Non-Hispanic/Latino 50 40
Native American 5 0
Other/unknown 0 10
Child Pugh score (%)

A/B/C/unknown 70/25/510 30/30/30/10
Median AFP (range) (ng/mL) 492 (3.8-587,134) 5.5(1.7-17.2)
BCLC score C (%)° 100 N/A
Vascular invasion (%) 65 N/A
Extrahepatic spread (%)° 100 N/A
Median overall survival (months) 9.4 months Not measured

Key: HBV = hepatitis B virus. HCV = hepatitis C virus. ETOH = alcohol. NAFLD = non-
alcoholic fatty liver disease. PSC = primary sclerosing cholangitis. BCLC = Barcelona Clinic
Liver Cancer. N/A = not applicable. *Defined as HCV antibody positive plus either HBV surface
antigen and/or core antibody positive. "BCLC C and presence of extrahepatic spread were
required eligibility criteria for HCC cohort.
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surveillance ultrasound, raising the possibility of underlying tumor though
no formal HCC diagnosis was made before his death of complications of
cirrhosis approximately 13 months after CTC blood draw.

The median overall survival (OS) in the HCC cohort was 9.4 months.
Among HCC cohort patients with at least 1 CTC per 7.5 mL, the median
OS was 2.8 months (95% CI: 1.08, 15.5), versus 11.3 months (95% ClI: 7.49,
12.9) for those without CTCs detected, although the difference was not
statistically significant (p = 0.62, Log- Rank test) (Figure 3). In univariate
analysis of CTC levels and conventional prognostic factors (Table 2), none
showed significant effect on overall survival, though analyses were limited
by small sample sizes; no further multivariate analysis was performed.

NMLI} control cohort
N=10

HCC cohort
N=20

CTC testing CTC testing,
N=20 N=10
I ——
Evaluable for primary Removed for Ewvaluable for primary
CTC endpoint ineligibility* CTC endpoint
N=20 n=1 n=4
I )
Adequate material for CTC WGADNA
sequencing: sequencing
+ CTC WGA DNA: - o=5° n=1
*  FFPE tumor tissue:  n=7%
*  PBMC n=3

Figure 1 Study subject enroliment and samples tested. “One patient enrolled to
NMLD control cohort was removed for ineligibility due to new finding of liver mass with
portal vein thrombosis on imaging after enroliment. CTC testing in this patient showed
20 CTCs per 7.5 mL peripheral blood. "One sample each of CTC and FFPE did not yield
sufficient DNA for sequencing. °4 primary and 3 metastatic tumor FFPE samples were
available from 7 of the HCC cohort cases. Paired CTC WGA DNA and FFPE tumor
tissue were available in 2 cases, one of which also had PBMC available. Paired FFPE
tumor tissue and PBMC were available from 2 additional cases.

CTC isolation by IE/FACS

Five patients in the HCC cohort showed greater than 10 CTC per 7.5 mL
detected by CellSearch. CTCs were then isolated via IE/FACS performed
on the remaining blood samples collected from these patients. IE/FACS
was also performed on the specimen from Hep 25, the patient removed
from the NMLD cohort for the finding of a liver mass with portal vein
thrombosis. Absolute CTC counts by CellSearch and IE/FACS for these
samples are provided in Additional file 1.

CTC, PBMC, and FFPE sequencing performance

Sequencing of adequate DNA samples from CTCs, FFPE tumor samples,
and banked PBMC from the study cohort (Figure 1, Table 3) was
performed. Paired FFPE tumor and/or PBMC from patients with adequate
CTC DNA for sequencing were available in two cases; two additional
cases with paired FFPE tumor and PBMC samples available without
adequate CTC DNA also were analyzed from the HCC cohort (Figure 1).
Sequencing performance according to sample type is displayed in Table
3. Sequencing performance data for FFPE tumor samples and banked
PBMC (both a source of DNA not requiring WGA) were combined due to
small sample sizes, for comparison to WGA DNA from CTCs (Table 3).
The mean amplicon read depth was lower (2258 versus 2954, p < 0.01)
and proportion of targeted bases with sequencing coverage of = 100x was
significantly lower in CTC samples (43%) than in FFPE tumor plus PBMC
samples (87%) (p < 0.025), using two-tailed t-tests. The mean number of
variant calls per sample was higher in CTC samples compared to FFPE
samples (9 vs. 2, p < 0.04), though the mean frequency of individual
variant alleles was significantly lower (36% vs. 60%, p < 0.001) (two-tailed
t-tests). Reproducibility of sequencing results was demonstrated by 3
samples run in duplicate (data not shown).

Sequencing results: variants, SNPs and mutation calls

Eighty-six variants overall, 58 of which were predicted to be protein-altering,
were identified from all of the CTC and FFPE tumor samples combined.
Approximately 54% were low-frequency (occurring in less than 10% of the
individual sample), among which 93% were from CTCderived DNA. Fifty-
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Figure 2 CTC detection and enumeration

by CellSearch. Figure 2 depicts the CTC
* count per 7.5 mL whole blood by CellSearch
in the HCC cohort (A) and NMLD control
cohort (B). *One patient in NMLD cohort who
was removed for ineligibility due to new liver
mass with portal vein thrombosis was found
to have 20 CTCs per 7.5 mL peripheral blood.
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Figure 3 Kaplan-Meier survival curve in HCC cohort by CTC strata. Overall survival
was measured from date of CTC blood draw to date of death. The median overall
survival was 2.8 months in patients with CTC 2 1/7.5 mL (95% Cl: 1.08, 15.5) versus
11.3 months in patients with CTC < 1/7.5 mL (95% Cl: 7.49, 12.9) though the difference
was not statistically significant in this small sample (p = 0.62, Log-Rank test).

Table 2 Univariate analysis of CTC levels and conventional prognostic factors with

overall survival

HCC Cohort (n = 20) Mean overall survival Median overall survival  p value (Log-Rank test)
(¢ error) 5% Cl)
CTC per 7.5 mL
<1.0(n=12) 10.96 (1.95) 11.29 (2,69, 16.06)
1.0(n=8) 8.49 (3.63) 2.76 (0.72, 15.54) 0.6179
<2.0(n=13) 10.37 (1.89) 10.32 (3.25,12.91)  0.8021
22.0(n=7) 9.23 (4.11) 2.20(0.72, 15.54) 0.8510
<3.0 (n=14) 9.74 (1.86) 9.45 (2.69, 12.91)
23.0 (n=6) 10.50 (4.62) 8.26 (0.72, 29.14)
Median AFP (ng/mL)
<400 (n =10) 11.20 (2.29) 11.32(2.69, 16.07)  0.4058
2400 (n = 10) 8.73 (2.92) 5.39 (0.72, 14.32)
Macrovessel invasion
No (n=7) 10.12 (2.48) 10.32(2.69, 12.91)  0.7493
Yes (n = 13) 10.45 (2.82) 8.58 (1.58, 15.54)
Child Pugh score (%)
A(n=14) 10.69 (1.87) 11.32 (2.20, 15.54)
B (n=5) 9.29 (5.39) 3.25(0.72,29.14) 0.7181
C(n=1) 1
Etiology of liver disease (%)
HBV (n = 5) 10.28 (3.83) 8.58 (2.20, 21.85)
HCV (n=9) 10.41 (1.96) 12.62 (1.91, 15.54)  0.9324
HBV + HCV (n =2) | |
ETOH (n=1) | |
NAFLD (n = 2) | |
| |

Unknown (n = 1)

Kaplan-Meier methods were used to determine the impact of CTC at each cut-point and
conventional prognostic factors on overall survival. The CTC level, AFP value of 400 ng/mL,
and presence of macrovessel invasion were used to dichotomize for univariate analyses.
The Child Pugh score and etiology of liver disease were also examined. A p value of < 0.05
was considered statistically-significant under log-rank tests. No factor showed significance in
univariate analysis though analyses were limited due to small small sample sizes. Key: Cl =
confidence interval. ETOH = alcohol. NAFLD = non-alcoholic fatty liver disease. | = sample
size insufficient for analysis.

Table 3 Sequencing performance by sample type

eight somatic, non-synonymous variants were called mutations if a matching
mutation has been described in liver cancer, if the variant shared the same
amino acid residue as a COSMIC mutation in any cancer type, and/or if
the variant allele frequency was greater than 5% but the variant was not a
known SNP and not present in any PBMC sample [28]. Frameshift mutations
were excluded from analysis due to known limitations of ion semiconductor
sequencing to accurately detect frameshift mutations. Characteristic
mutations in HCC (TP53, PTEN) were identified in CTCderived DNA from
two cases. Figure 4 displays a summary of the somatic, non-synonymous
mutations identified in CTC and FFPE tumor samples combined. A listing
of all somatic, non-synonymous mutations (excluding frameshift) detected
according to sample type is provided in Additional file 2. In one HCC case
with matched CTC, FFPE tumor, and PBMC DNA, 8 SNPs were present
and concordant in both FFPE tumor and PBMC DNA; 5 of these (63%) were
detected in the CTC DNA. Neither was identified in the paired CTC DNA.

Discussion

The ability to detect and characterize malignant cells in circulation holds
enormous promise as a biomarker in HCC, a grim cancer challenged by
the inability of conventional noninvasive diagnostic and staging modalities
to encompass its great clinical and biological heterogeneity, as well as by
a scarcity of tumor tissue available for diagnostic or research purposes. In
this study, at least one CTC was detected in 8/20 (40%) of patients with
metastatic HCC, compared to 1/9 (11%) of eligible NMLD patients using
the CellSearch System. Though the cut-point of 2 1 CTC/7.5 mL did not
achieve significance between the two groups, a cut-point of 22 CTCs/ 7.5
mL was significant, positive in 7/20 (35%) HCC patients compared with
none in the NMLD cohort (p = 0.04), consistent with prior reports [14,15].
The one eligible NMLD control patient with CTC count of 1/ 7.5 mL was
subsequently found to have ultrasound findings suggestive of underlying
tumor, although no formal HCC diagnosis was made, and thus he was not
removed from the control cohort. Our findings confirm the limited existing
data suggesting that circulating EpCAMpositive epithelial cells are rare in
patients with nonmalignant liver diseases, and that EpCAM-positive cells
in HCC patients are generally of tumor origin [14].

Corroborating the prognostic value of EpCAMpositive CTCs in other
recent series [14,15], the detection of CTCs in the HCC cohort of this
study was significantly associated with high AFP and the presence of
vascular invasion, and there was a non-significant trend toward poorer
overall survival in patients with detectable CTCs. These findings support
the value of CTCs as a prognostic biomarker in metastatic HCC and
suggest future potential roles for CTCs in treatment decisionmaking as

Sample type CTC WGADNA (n =5) FFPE Tumor DNA (n = 6) and p value (two-tailed t-test)
PBMC DNA (n = 3) (n =9 total®)

Mean read length 74 bp 76 bp NS

Mean mapped reads per sample 653,878 bp 668,633 bp NS

Mean amplicon read depth (std. dev) 2258 (4389) 2954 (1379) p<0.01

Proportion with coverage > 20x 50% 97% p < 0.0002

Proportion with coverage > 100x 43% 88% p <0.026

Mean non-synonymous variant calls per sample 9 2 p<0.03

Mean variant allele frequency 37% 61%"° p < 0.0001

“Data from FFPE and PBMC DNA samples were combined for sequencing performance analyses (but not for genotype analyses) due to small sample size and similar observed coverage. NS = not

significant. "PBMC samples (germline DNA) were excluded from variant analyses, n = 3.
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Figure 4 Summary of somatic, non-synonymous mutations. Occurring in CTC WGA
DNA (n = 5) and/or tumor DNA (n = 6).

well as for stratification in clinical research, which historically has been
challenged by the great prognostic heterogeneity of this disease [29].

The unexpected finding of high CTC levels in a patient initially enrolled
to the NMLD cohort, who subsequently was removed for ineligibility due
to the finding of a new liver mass with vascular invasion on ultrasound
suggestive of HCC, raises the intriguing possibility that CTC detection also
may be associated with vascular invasion and poor prognosis in earlier
stages of disease. This incidental finding, along with recent results of
Schulze et al. and Sun et al. indicating prognostic value of CTC detection
in patients with localized HCC [14,15], suggest an important potential role
for CTCs as a biomarker of occult vascular invasion, recurrence risk, and
overall survival in patients with apparent localized disease undergoing
evaluation for surgery or transplantation.

Our finding that EpCAM-positive CTCs are associated with high AFP and
the presence of vascular invasion is in keeping with the results of others
[14,15] which indicate that EpCAM-positive CTCs have biologic relevance
as a diagnostic and prognostic biomarker in HCC. EpCAM expression and
an EpCAM-positive gene expression signature are associated with poor
differentiation, high AFP levels, and activation of Wnt-f-catenin signaling
pathways [30-32]. EpCAM-positive HCC cells also express markers
associated with cancer stem cells and the epithelial to mesenchymal
transition, supporting a hypothesis that EpCAM enrichment identifies
stemlike cells with potential for metastasis [15,30,31,33].

Akey unanswered question is whether EpCAM is the optimal marker for CTC
enrichment in HCC. Unlike other epithelial tumor types which demonstrate
nearly universal EpCAM expression [34], EpCAM is not expressed on
mature hepatocytes and is expressed in only approximately 35% to 60% of
HCC tumors by immunohistochemistry or PCR-based methods [30,31,35-37].
Thus, it is possible that non-EpCAM-expressing HCC cells exist in circulation
and are undetectable by technologies employing EpCAM enrichment, which
may account for our inability to detect CTCs in some of our HCC patients.
Small series of non-EpCAM-based CTC isolation methods, such selection
for the expression of asialoglycoprotein receptor or pancytokeratin or by cell
size, suggest numerically higher incidence of detectable CTCs in metastatic
HCC patients than has been reported with CellSearch, though the data are
limited by small sample sizes and are not comparative [16,17,38]. Optimal
CTC isolation and enrichment in HCC may require combining EpCAM with
other markers.

Beyond using CTC detection and enumeration as a prognostic biomarker,
however, CTCs offer a dynamic window into the evolution of metastatic
disease. The advent of next-generation sequencing has revealed a
remarkable degree of heterogeneity within individual tumors and between
primary tumors and their metastases [39]. With increasingly sensitive
and precise technologies for the detection and molecular profiling of rare
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cells, the genomic interrogation of CTCs may offer a powerful new tool
to characterize, and someday to target, the dominant tumor subclones
responsible for treatment resistance or metastatic progression. Heitzer et
al. recently reported the first comprehensive genomic profiling of single
CTCs using array comparative genomic hybridization and nextgeneration
sequencing in a study of 37 patients with metastatic colorectal cancer [18].
Among the 6 patients with adequate (>10) CTCs isolated for genomic
profiling, concordance on copy number changes and characteristic driver
mutations including PIK3CA, APC, and KRAS was shown, along with
many additional mutations in the CTCs which were later found to be
present at subclonal levels in the primary tumors by deep sequencing.
Interestingly, heterogeneity was observed between CTCs isolated from
the same patient at the same time-point.

This pilot study represents the first report of efficient isolation and next-
generation sequencing of CTCs in HCC, to our knowledge. In this study, ion
semiconductor next-generation sequencing showed a significantly higher
proportion of targeted bases with at least 100x coverage depth among FFPE
tumor and PBMC samples (87%) compared to CTC-derived DNA samples
(43%) (p < 0.025). The disparate coverage depths according to sample type
may be due in part to the use of an adaptor-ligation PCR WGA method which
has been associated with allelic loss; alternate methods of amplification
such as multiple displacement may mitigate this effect [40-42]. An alternate
or contributory factor leading to the difference in allele frequency between
sample types, as well as to the mutational disagreements between FFPE
and CTC samples, may be the inherent heterogeneity of individual CTCs
which were pooled for WGA from each patient [43]. WGA may also introduce
low frequency variants by artifact [40,41].

In our study, 86 variants were identified from CTC and FFPE tumor
samples. One half of the variants were low frequency (<10%) and derived
predominantly from the CTC DNA samples. While again this finding could
be due to coverage bias or artifact arising from WGA, these results are
also consistent with the findings from Heitzer et al. in a colorectal cancer
cohort [18], which suggest significant inter-CTC heterogeneity and could
explain the prevalence of low-frequency variants arising from pooled
DNA derived from multiple CTCs from an individual patient. Characteristic
mutations associated with HCC (including TP53 and PTEN) were identified
in CTC-derived DNA, consistent with tumor origin [44]. The overall
sequencing accuracy in this study was demonstrated by several cases
with available paired PBMC, CTC, and tumor DNA samples showing
concordance on SNP calls, along with reproducibility of results in duplicate
runs. A significant limitation of the exploratory sequencing in this pilot
study, however, was its small sample size, along with the limited proportion
of cases with paired CTC, FFPE tumor, and PBMC DNA available.

Conclusions

This study strongly supports that circulating epithelial cells are detectable
in HCC patients, including via the CellSearch assay; and that these
cells are EpCAMpositive tumor cells in circulation, rather than benign
epithelial cells released in the setting of liver injury. These findings are
based on significant CTC detection in HCC but not in NMLD cohorts,
associations between CTC detection and HCC prognostic markers, and
the demonstration of characteristic HCC mutations in DNA derived from
purified CTCs. The significant association with macrovessel invasion and
elevated AFP in this study, along with a trend towards poorer survival,
indicate the potential value of CTC detection as a prognostic biomarker
in metastatic HCC. Prospective analyses of CTCs in earlier stages of
disease are warranted to determine surrogacy for vascular invasion in
patients undergoing evaluation for surgery or liver transplantation. In
parallel, we demonstrate that CTCs offer a source of noninvasive tumor
DNA for next-generation sequencing and molecular profiling efforts in
HCC. Future studies to determine the optimal CTC isolation technology,
cut-points by assay and population, and methods for single-cell CTC
molecular characterization are essential to develop CTCs as a clinical
biomarker as well as a research tool in this grim, complex disease in
urgent need of new biomarkers and therapeutic targets.

Additional files

Additii I file 1: Absolute CTC counts by CellSearch and IE/FACS.

Additional file 2: List of i Y )% i identified by
targeted sequencing. Key: VAF = variant allele frequency. SNV = single nucleotide
variant. Met = metastasis. * = Same amino acid residue as a liver COSMIC mutation.
Variants were identified as somatic mutations if non-synonymous and: a matching
COSMIC?” mutation has been described in liver cancer (highlighted in yellow), the
variant shared the same amino acid residue as a COSMIC mutation, and/or if the variant
allele frequency was greater than 5% but the variant was not a known SNP and not
present in any PBMC sample tested. Frameshift mutations were excluded due to known
limitations of ion semiconductor sequencing on frameshift calls.
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SRS ZIES THME

YNz UN G =ES

£55: 2015 &, KR ELEERETBHEI,
I PREE M REEZZI

2. DS

g2y “BEEZ. WaE2. 2UEDA. LT 9%
2R

ERECEBR AT IR

£55: 2015 FErl, KR BHEH D RIZITHER
XAFEER

2015 Flk, FEIEZEEHIERSE 20% LAE,

3. EF RERERK

#EIXYETREEEFES
IEEFERRANZIRSNA

£55: 2015 F ki, BXAMB ZRIAELAZER
80% U EHNEEET EENMSKGEFEEME; LUS
ExRGmEFRERAME, HalmERTHRIAL
EREENTRERR, 60% NEEETRENMS LRE
R ETEERS. B

2015.02 | 39



LEADMAN 7= RE2E

FaniEis
—EATFHESLEERIENTES

40 | 2015.02

NSE( #ETisRIEEEELES )

TSR M EEZ (L ES (neuron—specific enolase, NSE) 22 SRR RREEELEE
FH—F, FETHEALIIMERNDWERF . NSE ERERMEREERS, JNEMET
HEDWARNGEKERS, REENTIFREAN. MBENEER. CRANTESHERS
WRLGETREXAIIES, 15502 SCLC EIIEM NSE X, SXUE+ NSE BBEHS.
IGERA N :

(1) NABERbESE (SCLC) ;5 NSE BRIES, 60-81% NEEHERA NSE iREFHS .
RE&E NSE iRESEBIMImEEERBAEXNE, BER5IRRSHERHEERIFR
1BXtE. NSE RNIZEIREUEIX 80% , 5531415 80% ~ 90% , mAE/\AEhHfE (NSCLC)
BEHTHRIES, A{ESH SCLC 5 NSCLC HI£ERiZlr, Mis NSE k5 SCLC
BIEFRSHAZIERX, Hit, 75 NSE #&i33 SCLC fUMEETE. TRuFm RimNE
EEBEENIGFKRNE.

(2) R BF4AARERT, NSE PHMEZRANX 96% ~ 100%, HIEEREES, MmiE NSE kFE
SRR FREEX URELLE NSE XHiZ2hEr RIS RIS Ik ARG RN E .

(3) MiE NSE =R WFD# NSCLC . EURARGEREEE . IBISMMERE. R MEIRMMERE.
BERE. BRADIEE.

CA50( BEiRIR CA50)

CAB0 E—FIEREESFIIERMEER, EFART—RFEE, LMARTRTR, HE
WESHSE, SRR IR AT CASO iR, IEFEM <20 ug/ll, FEE
MAESEMPE TS, W66.6% HEHE. 88.2% HIFFE. 68.9% MIBE. 88.5% I
PP FEIE. 94.4% ESEEE, EttNERE. BIESES 70% U ERASH.
IR :

(1) Bl . 45piE. EipE. SESME CAS0 A, HEIREREEEASRANE.
() FE. s, FERE. IPEE. 5. ILIESHEAIN CAS0 75,
(3) EmtEmk . gk, BEHE. HEE, BERRMIERStE CAS0 ASIS.

SCC( R HMBEtaEHRIE )
PRt R E TA-4 IR, 2—MiEEH. SCCHERETFE. FEM. . LMEF

IR R MRS, SR EAAERIMEY, EEEFE.

IEFRE X :

(1) M5 SCCKFHT, AAWTF 83% HEHE. 25% ~ 75% BIFHBHAMARE . 30% I
| HIEIEE. 89% AY Il HAEEsE

(2) b FOPERE .. FEREFFEMEHMA_ERZMmInE.

(3) ImAR EE AT SN EATEMEIET IR 8§k BERIFNTE. R

FEREE LEADMAN ‘

BHBEMNEREIF—PGI. PGII

A3
Bst

BEEEHNE_XNBELE, AFRINAFEEE
KZE. BEREES AKX, 2012 FHREMEBEENRIT
RGOSR RBRIETER 40% LU L. 1RHE (2012
HEMEZICHER ) IRE, HEBSEEMATETEI=R
THEMEZ—, OXTiESHE, BEEAXRRNE
PNEST P

Brl, B, HEFEEsSRKERCELBESEN
#, BAE “TEREE NESTHET “BRBEG
Witxl” , FABELBEREN, EXERAFPES,
EBRENRIZRIZSE 00%" . HREEFIRE BREME
N, ETFHEANETEBENREFRIRFIER, HARA
RIEFRREBHFBEXNMBFAGE , iNEEUR CEA ).
FEFUR 19-9 (CA19-9) EMEIREIR BERER
A o

BmiZliElR: BERER

B EHE/R (Pepsinogen,PG) 28k B E M
RAEE S RIE, ERERE SR PG PG, BE
3k, PG {ERZEM B RANZETIEIRE R AR SN

( Helicobacterpylori, HP ) I AZEE—EHZERAF.
HP B RiERERIESXNETEREZ—, MEHMES
KEWZRANEBEERE P, f£H HP B
EREBR—BMEEE R —=RUEXR—8RE
MERIEREDR, I9HEEBERBE PG ZEM ME1 ),
BENEMSSEAEBE PGl PG/ HE, 2¥IEIE
EERME. BUEREEER. BUERBENTELE
ikl . AREE, HP BB EERUBXREBEERE
ERENRSHEEEMES 45, MEEEEMERESE
5150, WFEEFENSEREEEXR (ARES
Bk, BEUBR, T ERTMMEREER) BE,

TieRBFEHTIHMI IR R, HEEABXIE
EEFEAR 05, IIiE PG ENZEmEIE B LANLEIEIR,
HIFPEIMERURS.

AMARSHEAERTRZEHEHE

i

g
]

WS -FRDSEHR
s |
4
ENS=FRIAENE

s < Rz F

—. PG 5 HP g:

HP B 58 R CGERMERIAEZYIEX  HFTIER,
MiE PG /KES HP BREEX, HP BERERHRIM MG,
BB EMIEREEE TR, cAMP FNBERELES RE TR
PG MERISW, EEE PGP, PGIHASETLIL
YERHAT I HP RERAYIHENZ IS IRAN HP RS ERYE
Eigtr. RE HP 5B ENALEEERIINXER, 8
BansBEIRERPBENHER (IR T HP BB tEE
MRER, 60 5L EEECBERELD . HP KRS
MEENBEERFERS (1.8%) ", MEPGS5HP i
REASHNES BEFENIEEE( ABCE ) (11%E1),
CEREEEISHRIES 78%",

HP ffkiees
) [ (+)
(=) A | B
(+) C

PG |

#F1: ABC Aoz R

&t

A B (BEIIEFE, EBBHHIEFRRN

B +EEEEE Sn. + s, LHESETRE.

C # RAJFEBEERIEEN . BESERK, FESATHRERE.
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PG TR {EMREE HP i ARITM i8R . B1E 1998
FEIMRBENEIRE, M5 PGI/PGI ESERELEH
BB+ 18 EE B A HP R RFAZE . HP
MEXRZZFRALKRMAZEREIEBER, B 60%HNBEE
ARETFREIGRY HP Bk, ERH HP BEREEIES], &
LA BRI E

—. PG 5tet=REB %

ERUEBRRMES RBEMES PGLPGI IHE,
B PGl A SEEES PGII=Z, TIfE PGI/PGIILLE
T, SREZPEBSRKE, B PCI T, PGl #F4
=, # PGI/PGI #{EE 2.9+0.4, EERTFTIEE*X
RUBX FENEMEREMBREEME PG| 2BITE,
PGIl #1573, S PGI/PGI LtHEEXIBERE, "1k
3] 0.7+0.3 (Sipponen 1987) . I, MiEFRMHES K
FTEEEHFEE R PGI/PGI ELEMEM(E. S3IMEI08E
DIFER, MEFFISRMEBALZIRSIRIEEIRR
PGI/PGII Lb{EF PGl &33{EI8%E S, ESBRMEBERE
FIMH R RBESHMETRER 70%, BBRIRMEE “m
EEIER” HIZEFR (Samloff 1982) . (1SN B R
INARBEAENTERE, “EBUEHEMEX—A=ik
S—REBNRG—FEY) RERNBEBERERN
IANER, MEIE PGI/PGI LHEERX S FEM R
SigtRZ—. Gritti (2000 ) 54, T—RIIBRBETF,
& PGl b FREKF, MEEHEBXS, M5 PCI
SREFEAKTE, BEEBEMERT, 5 PGl gREK
F, MEXSERGIERT, PGI/PGII LHERE. 55,
MRisEMBNELBIIRA PGl. PGl H93aTER
A B EFERAEEEELNIGFKEE . Elt, PGIATA
FIZHEREBRIHERERESE, NREIIREGNE
B,

=. PG E5BEEE

BEESRERIATMER, EHREBSENRFEDRR
B, NBRZERRE, ‘BRI RAEN, E5EEMEEX.
UEREXR, BB ERENSEE. thE
RERR, BEBBULRE, M5 PG KFEHBESWL ",
Eit, mE PG NAEESEEETEEGEENIRKE N .
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BRIEIRK LERA PGl PGINGNAEEER:
MERRDH. BRESTHNUEENBRESTE, K
REOMRYES, ERTERSMENE, BEEHKE
REDTHUZERICREDITAER . BREDSTTRTER
B, EXREEEMNRE, BWEERE, BIFRED,
MUEERNBESITERARMES, BNES, ERE
TRIBE, ItRFESEMRDBRQFHAFIN PGI.
PGl B2, ERRASHKAMUES, RIESRIE
BERAXES TRURSE. HHLCESREFESFILZE
RIREHEACNS, HRIHRIFAISERE . RIFTLAF,
EHEDA, ERABE, SitsFE, ERTHE LEASH
EEMEMDTN, EEIGKHE .
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ZRERIEETEEERITSITM

X |

S DRERR B ST ES

X
fEMZES 303 EpRialaRl R T 5230021

(=] B : ARHSTSRMESIEBAX LR EINELE
R, WEXHZRGEIERHTLSIFEM . Bik: BT
SITERR 2007-2010 FHEER 52 flZ Rt BHEEES
ML= EER .. FR: 52 A2 RESHERET , 45 4l
FUAREREEZRN, 51 FMABEIES ; ZEEEK 314,
RAFKEBMEME 116 ; MEEEBK 46 fIfE vy XK
W BRER, Hb 24 flesEERX, HH 1gG—«
76, 1gG-A BL6 40, IgA-«k BL4 41, IgA-A BL 341,
IgM-2A BE2 45, 25& A1, IEE14]; TP>80G/L
28 fil, GLO>30g/L 36 fil , B Bk tt A/G<1.0 39 fi,
miEHS >2.7 mmol/L 12 fI ; B8R A7 2 iE/E 4L fl
4.5% ~ 76.5%( F1940.5%). &it : SEMBHEREE
KWEERERZT, FEOMBRIEEEBEXINES
IElR , BRI FIREZS RSB &R

[ X3 | SLMHEEE ; LINNICE; SHISMHN;
[hES#S ] R733.3 [ XHEMFIRT JA

The Laboratory Features Analysis of Multiple
Myeloma

Liu TieNiu,Chen YaoPeng, Huang Li ,Qian Wu Xia
, Huang GuiCai

NO.303 hospital of PLA NanNing GuangXi
530021

[ Abstract] Objectives: To analyse the
laboratory features of the patients wwith multiple
myeloma . Methods: The records of 52 patients
with MM in our hospital from 2007 to 2010 were

retrospectively reviewed . Results: Of the 52
study patients with MM, 45 of them have various
degrees of hemopthisis;51 of them have growth
of eruthrocutes sedimentation rate;31 of them
have proteinuria,;11 of them have Bence-Jones
protein; 46 of them have serum M protein in the
serum electrophoresis test .Serum immunofixation
electrophoresiswas performed in 24 sera samples,
there were 7 cases of IgG—«, 6 IgG-2, 4 IgA-«,
3-IgAA, 2 IgM-2A, 1A chain and 1 natural. Serum
total protein increased TP>80g/L in 28 samples,
globulin level also increased in 36 cases,A/G
<1.0 in 39 cases, Serum calcium >2.7 mmol/L
in 12samples. the proportion of Myeloma cells in
bone marrow is 4.5% ~ 76.5%( the average level
is 40.5%). Conclusion because of the complicated
laboratory tests’ results, The related laboratory
comprehensive analysis may increase the veracity
diagnosis of MM.

[ Keywords ] Multiple Myeloma(MM);
Laboratory diagnosis; Myeloma cells

Z &kt 8 888 (Multipe myelama, MM) 2 ¥
MRS B IGAERT MM , & ERY G MR E R
10%". BEFHEEAN. IEFRENSREH, BiRSH
Wiz, PEEX MM LREHEXRMATAIR, NESHK
Bz 2007 £ -2010 £ 52 il MM B&EHIRRLH=RE
Zr, M2 MBI REREITONIISITN
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1 WwBIFNG %

1. 1 AKIR 2007 £ -2010 FHbriRIZERR
ZrRIEBHEEEE 5261, 52941, 223 4; Btihl
7127 1. Fie35 ~ 85%, FIPFR61.5%5. i
FHHSFH S BRIE RIS P,

1. 2% EEESH 52 fZREBEEE BRI
ILRENERA, 8F: MARSH. N, RKEBEM
NEABFREAENE. MBEEAEIK. REEEEKRI
BREKEANE. MBEREANKARA. M55, B
MEFRAESTRXEE .

2 5%

2.1 MBS IFFIMLIT 52 2 E SN Mok
WERRRER 7 6, PRI ARMAY 33 4, E 29 £l
IEMEIEERMARN, 4 G/NEREERMRI, RUA
Rl. BRI HIRARNE 14 4, ZIALMm
pEL 4 6l TR ERBZINR , $9{EH 105mm/h,
AFERABSEEN 4 ELE( 5B 0-15 mm/h, Z 0-20
mm/h) . B 1 GIMTEE,

2.2 RARIKER 52 BEGIREEEERM 3161,
FRER +£~+++, RARFKREBEMSLIMEME 1161,

2.3 MiEEEBX. REEEBX. RREEANUE
MEEERXENS 46§ y REMEPTEE, Heb 24
BleEEIERK, HblgG-« B 74, IgG- A BL6 41,
IgA-« B4 f4l, IgA-A B3 M, IgM-2 B2 fl, 335k
A, TEE B (FIELA IgE ) o 41 FlT T BBk
EREERN 1gG F& 28 I, IgAFA=Z 941, IgM F=
261, IgEHZ161; 1gG. A. MIEE 16,

24 MBESER. BEH. MISEELISR 52 flE
& h TP>80g/L 28 f5l, GLO>30g/L 36 5l , AEkEL A/
G<1.0 39 i, MiEFEIENRN 2.36+0.5 mmol/L. IiE
£5 >2.7 mmol/L 12 f5l ( %18 :2.10-2.70 mmol/L)

25 BEEARFIRH 52 BB E BREEAMLEL A
1.2% ~ 95%(F1840.5 %) , HH SHEREME >15% &
3161 (%) , SEEEMIE <15% & 2161, EH 7 fIXILAL

44 | 2015.02

R, LB 1.4%-5.6%.

3idig

ZRUEEIREET R B MIEME, BHTREERA
FRIBEFH G, DWAKEREREIKEH (Ig), BIM F
B, IERRNEEREA . B WIEEET, R, k.
BMSME. SR EEF—RIER. AT EMAREE
&8, BHIRKERTEE, MERBRARAEHNES, Ik
REBIZEPE . IRAREFEIR MM SERECERIAR
tHE, HEHEE MM BXLHREEREURRDIRIZH
EERNE, TEMRES 52 HILRENNERIS LIS
BEESCIIZ TR E A E IR E H T O .

3.1 MBS TFIMIT BT EARAEE, S
BERIDE, RIME MM RELAIGRED, SHIEME
EERMRM , AXNRE 4 fINARRERERM (£
BERBENPBRAMBRIET ) , (EEEX 1 fl#iTH
RE S, SEISEREREE RS FENEMER
EXMEENRMRRSFRIEZER . BMEFIMN/I\WR
BUA—, SHIEE , AR . AXURE 4 GIshi2
RIERI A2 MIEREL, BERAPEERBESLLS BN
65.6%. 82.5%. 48.8%. 79.5%, Ri=AEMAEIAT,
EMMHBIENR. 4R, BERAREE, HmsNIMm
HM=FRAINE . SNEMAIZEN R IR EE B AR A
RIHMETEHREEEENFR MM BEMTBEEER,
ARMERER 1 HIMRIERE RIS BB, E15—
BRZE, EAERETED, KNABEERM, [T
BARIGR, MR A PRI MIBE R LIRS ,
EWIRKH S ISR, BRI TR R A2 R 1T S HEREmG,
R WERY 52 BsBIRE 7 Gl9seie=sNE MR A
KERENBFHSEIE.

3.2 REHEMHMRARKEAEE MM B3EZH
FEBINERNRE, X60% (31/52) BELHAFERE
MEAR, XSYBREABIERY, B 52 flE&EHR
AREFEBRMEND 1161, FRERBERT FRIZEETF
it . AXMBMRAFREATEIELRRBATTER
E 1, GEHEMSTINRIGIIEIRO T, FERSIREE,
BRMRE ., TARIUERMEMPENFIERRS,
BIERAASHRN ( JREIPEETIHNER ) LIRSE
IWIRIEARIIEMHIRTRISRNE . BEFRABEBNLFER

Ezitls LEADMAN

MM BERRIEE « 3¢ A %, BNNEKRAE I
TIERRLE, LURGRIRER (i) NEERERR
KR EEEERE KSR EMSRMERTRER Y,

3.3 MBEEHBX. RREEBIX. REKEATE
ZRUEEHEEESH U NREIKEH IgG. IgA. IgM.
IgD. IgE 2 R[EEZ  BRNEE, MEERBIX.
REEEBKRAERER. B (. A ) EE2NEX
MM B9iZlr. HBL. 73, MERITHEEEEENNE,
EHEMBEERBKP A NSRS ©, BIM
EH AT AREENRERERE XN ERNERE,
BRETHIE y wiS TSR, HMER LBy
B, AENRFESEERRETNEFE, FUMEE
FEIKERNS & BEEEN M ZEAN, FE—EIRZE
B, RZIMERRY 52 FIMEEHEKERRE 46 HIFE v
XN HERRET. RREERIKESHIKND BIERME
SERANE RS SRR MBI R R ERE
KER, BEENNEEEBRXNS, RERHER, 7
AN RRERRKERDE, RIS AMEIEEET
wERikiE "%, (BRTLRTERINERERARER I9G.
IgA. IgM. « B&. A 5%, RFZHREEY IQE g% IgD B AT
Bt IMIEENREEEBIKER. RREKER (19G.
IgA. IgM. IgD. IgE) . 3% (k. A ) EERNIIHA
WEAMBIERBRINZMEEENE, BrRkRAEHERA
1, RIS AYF .

3.4 ZERA. BEH. A/G. MiEEEENER 2K
MERBERESHNELEAES, KEAKES, HEH
IEESRLD, BERELOIEIE . FlIMZRE 52 Gl 52 F

F#& B TP>80g/L 28 I, GLO>30g/L 36 i , HEKLE
A/G<1.0 39 4l, BEH. KERERTFS—ELLH, &
BEMSIE=NERSTT, NERTBINENRSE, K
SEANBEEXSHR. L, EHMBERSEFES
BREAMAER, WEM A/G BIIGRNBINE, SEEER
B INREEIREF IR .

MM BEZSEE ZHBEER , SEMERERSA
15 ~ 20%. BIEEKFHBEITTF MM Bi2iaflfiEE
—EEERY, TEEEENISKFEERIGKRSBBAE
R —. ImPRECEGE & FNE MBS 5 LA ER M5 &= 755
A ISR, BIERGREZRIMBERERRENTIN
®A, MM FIEEESEFENERERKFE TR, T—E
2E HEASAMEERS 7 MSKE, EikE ™ 2R
BEEREMMGREHTRIER , SBMELLFIBERS ,
AXSEXEX ALB<40g/L #EAT: KIEMEE mmol/
L=( I$5 mmol/L-0.025* MiZ AE A g/L+1.0) 3J M5
BIRRIE. RIERIIMEES >2.7mmol/L 12 fl, HKIESIMES
>2.7mmol/L 17 #l, SXEIREAKER . KIEMEH
BRREFEMSEEERNELMKEFIEKE, ZARE
IBEREBR 400/L MinEE, SRMERGEESE
EBERFIMEE NEEE. £EHANREGSHER
HOAEX E 21 0.025" EIZITEMEEF4S mmol/L= M$5
mmol/L-0.025* MiERER (g/lL) , SRMEEFIES
ZEBE ( BFERERE, 1.12mmol/L-1.23 mmol/L )
U9 e, FREERERNEFEIOKE, REURTER
X, BAFESIERNSHEMENEE. B2, KRIEMNTE
BB R R R EIZE , W IR RS R TEER
BIESEN, 3%, TEFRHINRANEIEE ISR .
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3.5 BEEMBLSERE (FAZAMEIEEIIRE
ERNZETHEMKIE, SHEABRESERNET MM B9i2E+
BERUERER. ERZEtRENRMEEE S B
1ZARREAY 15% LA k. K3 52 flEE P SFERRME <15%
& 216, Hoh 7 G RIR M, tbHIN1.4%-5.6%,
BESIRRERIT, B REE=FENGEEDT, RE12
MraZ At EeRE. FrLARRMEELAIN , MRS
HREZE  HIREKME, BN, SRR, #F
Mk EEERETRTSHS A SEEE . BENg
BEER IR ERRERE  AERAX/NE—, BHERXK,
SMEFHIN I BAE ; BEEEX, ZReRE, 51~ 2
MZAZ, TNNZERZBHZ ; RER. @R BExRE
ZEIRAXTBERARE, FHEARTWAEY (FZIVE.
258, Russell /M&Z) ", TS HEIGE. iR, &
BRI ZAEY BB . A S BB ARERIEER
HENEAES, ESLEAZE5 . (FABSEMEESE
EINESEEEARSEIANR  EREARNS R SIS
=, NHENES LR A HEBRMER N THES X5,
BRI ERERLLARE , EFEERESLNEE , NEE
| MM g9aT8E, FHRERIGRMELINERXICE | (NiiER
RERERNE , MiFEBBK, &5 MM 2RERE ,
NiEFRBEATEEE. MM BEHER SiERAREStET
Mo HEANINEZERINEERN , A28, HEED
BERNEZIX, SEUBRFRARERENIERZH,
AeELA—R B HESERR F PR AL AISE, B21EH
HERRZ R B BERRIZHT

R, HAITLUER, MM LR EICEERDT
wEH, SHiaREBRZEZEIZEH MM BLREE
FE—ERRYE, TRETEMIZIENIZE MM RIS,
FEZEDH. £EFT MM IfRKRMNERSH, BESRK
BEARIFRMELRNE ", A TIRES A BEENEL
AR, HAWFHWTEY: DFRE S0 ~ 60 ZLLERY
FEEAN; QEERBNANL; OFRBPEEANSRE. B&K
RN PR, ARMBMERIBIT; QLBAEINEEREA IR,
OMBEHREARRES, X AGHSE, OERR. B8
2%, WEEF MM N, SHEEEBER, #1T
BXMLRENE , IBHEFR. MEEERKRBREIK

EHEENES.
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BHEN = -18 BERIFSSiE
5 8IREN=1E 5 RIS

X|EER T EBHEE 2w
ragemalREEFRITEERGRR 533000

[R=E] B : RITEMENE 18 (IL-18) EERE#Z
HRZSUHRERERESSRESRMEZENXRE. B
i% 1 LA190 I SR £ EF 200 FIRERXTBE HARXT
R, NARAGEERMN - REMERFREKESEMS (PCR-
RFLP) 8975 & X IL-18 & & -137G/C. -607C/A &
BERSSUHTERSE, B SHEsis RIS
IL-18 EERGERFFE R BERNER, SR:IL-18E
—-607C/A Z2EHEESREANERABFNDHER
TEEM (P>0.05), mIL-18 £EF -137G/C Z&M4#E
REANBFFNSMEREFERE MY (P<0.05), FUER
SHERRIERI K DAL, C FEREHE RS IRER
X B2 G EUEER1.730 & (OR=1.730, 95%Cl:
1227 ~2439). REERESHAM, IL18E
—137G/C. -607C/A B EBRZEHFEERIANE
MAFE (ID'|= 0.951), —137C/-607A RIFEIAZERE
SREAPEESTXIRA (P<0.05). -137C/-607A &2
FRETEEREENT 8IRERRFEXE (OR=1.699,
95%Cl: 1.174 ~ 2.457), &€ : IL-18 EE -137G/C
MM -137C/-607A BRERSSIRERNARAIEER
X, Hh —137C FUERE TR S RENIEE S
£E,

[ X827 ] B4R -18; BIRE; EE; 3T

Association of IL-18 gene promoter
polymorphisms with genetic susceptibility
to nasopharyngeal carcinoma. PAN Guo-
gang, LUO Bin, HUANG Chun-chuang, LIANG Li-
na.. Department of Medical Laboratory, Affiliated
Hospital of Youjiang Medical University for
Nationalities, Baise 533000, Guangxi, China.

[ Abstract] Objective To investigate the
single nucleotide polymorphisms (SNPs) and

its haplotypes of interleukin-18 (IL-18) gene
promoter are associated with susceptibility to
nasopharyngeal carcinoma (NPC) in a Chinese
population. Methods We analyzed two single
nucleotide polymorphisms of IL-18 gene
promoter —137G/C and -607C/A in 190 patients
with NPC and 200 age and sex matched controls
in a Chinese population, using a polymerase
chain reaction-restriction fragment length
polymorphism(PCR-RFLP) strategy, Frequency
of haplotypes and linkage disequilibrium of IL-
18 gene in different groups were analyzed by
SHEsis programs. Results The distributions
of IL-18 gene —607C/A polymorphism was not
different between NPC and control group, but
the IL-18 gene -137G/C polymorphism was
significantly different (P<0.05). The relative
risk suffered from NPC of C allele was 1.730
times of the G allele carriers (OR=1.730, 95%Cl:
1.227 ~ 2.439). Consistent with the results of
the genotyping analyses, IL-18 -137G/C and
—607C/A polymorphisms showed strong linkage
disequilibrium(|D'|= 0.951), frequency of the
-137C/-607A haplotype in patients with NPC was
significant higher than that in controls (P<0.05).
The —137C/-607A haplotype was associated with
a significantly increased risk of NPC (OR=1.699,
95%Cl: 1.174 ~ 2.457). Conclusion IL-18 gene
-137G/C polymorphism and its -137C/-607A
haplotype were associated with NPC, -137 C
allele is an important genetic susceptibility gene
for NPC.

[ Key words ] Interleukin—18; Nasopharyngeal
carcinoma; Gene; Polymorphism
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£ F 5= (Nasopharyngeal carcinoma, NPC) 2
—MZEE. ZRRZSFAMSHN—MERER, A
HERMNLmIEERTEEE, EREERTESRER
mERFIREEEENER, BEAXERAITLIAR

BN ZE —18 (Interleukin—18, IL—18) 2—fhB3lE:
HEEF, TEHHENEZERMESE, ES v-
FiE (IFN-vy) 4%, 257 SMERHRIEDRE, TERE.
RERET. MELEPIERSAINZXRE Y, EEY
IL-18 EEZEMSEBIXEZERESHARIRE. BE,

IL-18 fERME AR EMFEREPH D FHEIEE R T2 EHA.

IL-18 ERMTF 1 SRBFKE L (11022.2-22.3) ,

H6 MIMEFH 5 NHNEFER, DFEYNFHARER
IL-18 ERGFEERZEHRESEM (SNPs), XMERZ
SHEAEZHINE. ETSRKESERMEERNXER

RERZSSMS SREXFNARERRD XERE AL,
HAIRARSEHERMN - REMEAFRRKESEE (PCR-
RFLP) 975i%, AR IL-18 EEZSSHRBERSER
ERXR, MINREIRER AR —ERIEEKIE.

1¥&REHE

1.1 BARWR =MERERETEIREEZRHEE
BEBRIEE, SEARIRYEFIEIESE, 2190 f1,
Hep5E 13561, 2556, Fif¢ 48.3+8.1%; EFFR.
HERMEICACAY 200 B S K RAEHAE ERRIAGE A
XJBRAE, HA55 14041, £ 604, Fig46.5 £ 7.6 %5,
EERARTRIAT FEAN . ZRRREAIREEZR
MEERMRERISNE, B ERARESRRANE

=,

1.2 BARFBE

121 E RE H DNARE R & & Bk 3ml, A
EDTA-K2 fi; RANRBMCINIERINAMABERSE
DNA, -70CRF&ER.

1.2.2 PCR¥ & = BB Genbank 2 1 1Y = 51
(NT033899.7) iR it WX 514, HEBREBR
NEEK. ATHERETBIL18EREE & -607
L =B —EKDNASI ¥ &%, LiFs3l4%h: 5-
CCCTCTCCCCAAGCTTACTT-3'; Tifssl4/9: 5'-
TTCAGTGGAACAGGAGTCCA-3'; ATFHERMEy 18
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IL-18 EFBE —137 i=19—E& DNA 5|#151, LiFs]
¥ 5'- TTGTAAC ATTGTAGGAATTACC-3'; T
HE51#8: 5'- ATGTAATATCACTATTTTCATGAGA
-3, IL-18 W PCRIIBR MARITH 25ul, HPEH
10xPCR &% 2.5ul, 2.5mmol/L dNTPs 2.0 ul,
£ THE51¥%% 20pmol, &k DNA 2.0ul, TagDNA
REE81.25U, REARBAXENZEKMEZE 250l B
HIEIRY (Bio-Rad) F1 94 CFZE 4 5 min; BiZ T
ERFEIR 35K, BD94CEM 30 s, 60CIBK 45 s,
72°C3E( 55 s; FXEWE, 72°CHEH 5 min,

1.2.3 ¥ iE=RIRFIMEESY] B PCR ¥ 1§74 3
ul, 2BIA 2 U BRHIMERTIE Mse | #1 BfuC | (=E
Biolabs A & ) Bt IL-18 E X -607 #1 137 i =,
37CHEE 3 /0B, RRZLLE, BEHUREBE S8 % HRE
WELRRERRE FEEIK, EB #E, RESBIRRMERS
FIBER,

1.3 HitHEHiE B SPSSM.L REFBHITHIT. EE
BMEMERMERBERERITEATE, HRNRS
Hardy-Weinberg SF &I ERERSHBDERTERE
ERRRCRRA x° 185, FUULELR (OR) RE
95% AJ{EXE (Cl) RREXKLE. A P<0.05 7%

HEE.

258

2.1 IL18 EFEBUHENLEE [L-18 EF 137 G/IC £7&
%, PCR¥ G RER/NA 256 bp, RIERSIERT)
fig BfuC | B8t FEEHIER, MNEEREE 37, CC
B (256 bp 1%/ ) , GCE (256 bp, 229 bp 127
bp 3 51, 27 bp XEHTHEESN ) , GG & (229 bp
27 bp 2% ) (E1); IL-18 EF -607 C/A &M,
PCR ¥ 174 K ER A/ 137 bp, RIBIRHI 1M1 ES
Mse | BB FERRYIER, MNRIEREES 37, AAEL (91
bp, 46 bp 2 %75, 46 bp XEFEMERSN ), CAB(137
bp, M bpF146bp 3% ), CCE (137 bp1%Ki)

(B 2), PIIFERELER, PCRYEEINFERS
Genbank 288551 (NT033899.7) 1H—% (B 3-4) .

2.2 BIRESYREE IL-18 EESSERILLE: L -18 &
REEFAANBER D MR, 2 Hardy-Weinberg i&(&
FEEEN, MAAENEETRE, BRI ES.

2 X IRBRBEDW, IL-18 137 AU ERTE
ERAABTNOGEEEEEEES ( X?=9.895,

P=0.002) ; SUERMEMBEXXESITEI, CE
MNEERETEBRERENNKZ G FMNERMN1.730 &
(OR=1.730,95%Ct 1.227 ~ 2.439 ) IL-18 £E -607
C/A ZSHERBABPHLHERETEEM (P>0.05)
(£1) .

2.3 ElEHASHESA IL-18 EEMES R EERPE
RIS RIFREAER) SHESis SHERRT IL-18 & 137
G/C F1-607 C/A X 2 MiSM BT M S S TiE
HRTEEOH, HRERIL-18 BE 137 G/IC 5 -607
CABEZERZSSUHFERIUNEN R FE (D=
0.951), BEEEREBHFTEN, 3 MBEESHINEE
2IREASHBABSHFEEEEEES ( Xx*=9.530,

P=0.009) , —137C/-607A B{ERIgHEFE T 8
IR A RS (OR=1.699, 95%Cl: 1.174 ~ 2.457 )
(£2),

x 1,3 GCERFB 2 4:
GG ERFZ, 5, 6: CCERAZ,
M: trERFE

E1 IL-18 & A -137 G/C
EEM 8 % HIR BRI
EBkE

2+ 1,6: CCERAR; 2, 3 5:
AABFHE, 4: CAERAZ,; M:
thEDFE

B2 IL-18 £ A -607 C/A
BEME 8 % RIK TR
FEKE

EZitiz LEADMAN

G AAARRGATCTCRART

©

TTATTACATARRAR

A

TTATTANATARAAR

i

TTATTARRARTARARAR

®

A

3 IL-18 £[F —137 G/C
FE: . 2. OrFlFEr
GG. GC #1CC £HZ;
BISL AT N BRI v

4 IL-18 ZF -607C/A T
FE: O, 2. OrFFEFR
CC. CAFIAA EFHZ;
BISL AT N B AT v
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F1 BIREHSIIIEA IL-18 BRZZMD RFRILL R

NPC A .
EERR SRR X P
RS EA n =190 (%) n = 200 (%) A A
IL-18 137 GIC
GG 102 (53.7) 139 (69.5) 10.359 0.006
GC 74 (38.9) 52 (26.0)
cc 14 (7.4)
G 278 (73.2) 330 (82.5) 9.895 0.002
C 102 (26.8) 70 (17.5)
IL-18 -607 C/A
cC 20 (211) 56 (28.0) 2535 0.082
CA 97 (51.1) 93 (46.5)
AA 53(27.9) 51(25.5)
C 177 (46.6) 205 (51.3) 1.701 0192
A 203 (53.4) 195 (48.7)
£ 2 BIREHSITEEA I -18 BFBEA S HRIGE B
NPC &
IL-18 BE s pEn 95% AIEKI P
F BB 2n = 380 (%) 2n = 400 (%) LH{ELY ( 6 AIEXIE ) (=1
137 G607 C 174 (45.8) 203 (50.8) 1.000 (28)
137 G/-607 A 107 (28.2) 129 (32.3) 0.068 (0.698-1.341) 0.844
137 C/-607 A 99 (26.1) 68 (17.0) 1.699 (1.174-2.457) 0.005
137 C/-607C 0(0.0)
3 tig RAmiEt -607 A EuERIETESVATNERSE, MM

SRERHAMEERNEEERBEFRMSHAI—
FSLIRERE IR . AR RS RT 2,
BAEEFEEPIFRAMRHZEIENR. IL-18 2—Fh
BEEZSMEYZINENMREF, IL-18 FReEaMiES
REMIBER IFN-y . TNF-o SHBEFI, EFE
BIE5E FasL FRIAH NK AESIERASSHEMZNEE
IL-18 EREIBT . FERABRESEAEE RN
RIS, F5SMMENRRTREDRX. HFEk, 1T
ZIRAREAFRRE IL-18 ERZEREI SR MIRFIZLIRER
PRI RERRMERER, A8 IL-18
EMER ARIEEE R T R E S BAER © 7. IL-18
HEEUTF 1M1 SEEAKRKEL, B6 MIEFHMSIREF
B, 5ERA, IL-18 ERERRESSN, XMER

SR IL-18 IR EHERMFIX, #EMmZmE IL-18
REMZEINGE, NmmEENAE. KE. B, &
14N IL-18 HEEZSMAESIERNZBIEE X

XFIL-18 ERZSMESIHENXR , XEiiRERD
Farjadfar & © £ IfHE IL-18 EEZSY, EREM
IL-18 EE -607 C/A E&tSiERNAREERAXNY,
Hrp -607 ASMNERMEEMEEEREES TR
£, -607 A S{UERIETE BEMREINE IL18 f%iX,
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SHftEZR. Nong % EE I LIRE IL-18 EESS
HAORARAT, IL-18 EE -137 G/C B35 EIRER
RFEEBEXY, Hrbh —137 C ZuEERTEEIREN
BIERBER; KAEREMM—E LM, —137 C/-607 A
BERETEEZEIENT EIRENABENE. ERTFE
# Saenz-Lopez % " HRAM IL-18 EE -137 G/
C#1-607 C/A MiImZ&ES SMEEFEX .
HTEESSEFEEBHENER, IL-18 BEESEHS
EIREZ AREFEEFEEXM, BaiEEES. Hit—
SHEH IL—18 ERSAMETSEIRENEERRX, Bl
KRB - MEBRITARE AN IL-18 EESEMHTH
W, ERAMEWESE IL-18 £HE -137 G/C Bt
PHSEBAUREREEEEN, H C HUuERES
EMEREERNEEEESTXERA (P<0.05) . HE&H
EEH—ESHTAT, IL-18 £E -137 G/C 5 -607 C/
A BiZERZSMEFERIIINESAEE (ID'= 0.951),
SMBEEESMIIEEENEASBANSHEEEE
28 ( x?=9.530, P=0.009) , 137 C/-607 A &
ERNETEEEIEINT 2RENARBXE (OR=1.699,
95%Cl: 1174 ~ 2.457 ) , 4542, IL-18 EE —137
GIC £/ —137 C/-607 A BfER 5 8IRENART
BEEEEXM, B 137 C HUEFEA28IRENE
ERREE., BAMERS Nong & P AIREHE—H.

ZLFm, ERNEE—MERES5ENRE, KR
BRERMZS, BERREEPEREENEZAIER,
BIEANOHARATLULI, IL-18 £E 137 G/C 254
1 -137 C/-607 A BEE S EIRENAFIEREAEX
tt, Hep -137 C HUER R SINEREERBER
{8 1L-18 AR FEESSHEZ B TR SIRE
ERMWR, CESREABTIRIS FIHEEE—F
R

SEM
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20065 15 HE18 H, % 73 EHEERESY
g (5=) B (CMEF ) ZERsEBHLO (L£8)
BeINZ7r. CMEF $a€IF 1979 &, BFEENHE, &H
T 36 FRIARUTEIHT . BE7TE, SRATABXEXR
EfrsEmNEX~m. RERINS. RITERETTIA
EANTUETRWRZTFE. RENRIAISEMRIEEL
REWSBEMIZER . KAZRFS

FEERERHO—HERSEKNBRBARNSRLER
aif, X EEFRETSRESSE]ED, EIFNE
EWMMHEIER, AFRAABNFESIFR, SWERRE
H, F “EMRZFUBAEETE B “EPREZR .
MEe “EYRFEZR” ERTFLE ‘IHE” , AWK
FRTFESEIZENAFIFARR AR RESNYEE: C1M000
LEMUZERNBESITN. IDS-ISYS £BzIEHRE
Z S, 2 Innovastar POC #& 1%, Enigma®
MLZBmsit D FRUFEEFNRE. EERMELHDN
CM4000 £ Bzhg oY EX=H CMEF ., FEE
HHSMMUEFRIEREN. BR. DFEHEAME, 13
BERESNTHRNFBETEE BN, mARS
MK ERNES

BNFEEEEMAEFRI CN000 2BMUFLE
RO EmLE, HEMrieEMsEmEsl T AR
[TiZNH . BEERKIRBEMEHRIEUERICHRER, Wi
RIBEREHEHAK . BAREBELITTEE, BMERME.
BRTHEERE. AFRERE. RELTSNER
RAR, AEPRETER. ITRAEUER.

B=L, IDS-ISYS £B:ENREDIINHARS
MAKIERIER . IDS-ISYS 51SMEBKAIBLE . §5(LE .
BllE. £EKEF. BBREFHEXE, BE& 20

RO MESE. BRRE. E3E. FMERF.
HEFnt B RIS IRSWARREREZ—: IDS-iSYS A9
BREERIGNINGE ICM, FRLERNFIE, FRUTE
BfiE). REIIENE ; URPIRFISEBRLIERE
R, BEBRMAIRIERR R SRMEFTERIIMER; Walk-
away EFFIELMNFHINEEEIESLIMBE ZRMF. AR
Mgt IDS-ISYS IBIMTEZAS.

ERFIZWAE, * LEHET Enigm #IRXLIE=E
(Enigma ML) £Bmtt s FaillF&. Enigma ML
= POCT RIS FIZMit RITEF. £ B
B PCR R RSO iZ A F GRS . S
ROMIFARE, EEROILRENRITRFARES M
o, ZRFES T LT PCR RMNSRBE. =55
SR POCT /- M MIHRER. E2H455R, BRI
FHEEAFFRN IR REAFTIRIE, X T ZHE
PCR F=REZERT 2 DRI A ZRIZINF R IEETE, KK
PR TIRIE A R AR BRRAINEG . BAE2RIEA
MiZFRENBEMIERRERIRIE, BRI
% HE=R . Enigma ML 2SS0 LAERERIETZE
MESEKRTRHIEERS, SHENEETRED T2k
FREETRIREURTIHREA RS TRIFAIMTE,
Enigma ML F=iE ] LASCIEE TSI =844 TR
EEER, WREEXHEOELER, & POCT 5F
WIS B EERNNSE .

2% Innovastar POC &Y, RFE—NMRA, Bl
AHENNANRE: BEmaEs Ale, ¥, mIEH,
CRNEH. EEREZANMNR: RIEFERESE, TH
MBI RRIEEFEAR, KERMXFIRE; S8E
BERPMEREER, TERE, KERERE; ERE
i MENSRERN, FNeREETCELEBEEEIX
HTEKE FERRE: SMQNUETRRSZMA,
KUMBEXREEIEEXNT BZE, BEARAREIS.
51407 POC HIkIHFSE.

=L, MESRETTRIFEL CM4000 2805
Mm%, CM4000 RAEEX. RELLHRE. KEK

#fiESix LEADMAN

WEXS BT M A AINE ERNE, BFEst GERIE .
Hmt ) WESREHENUINEE, 100 MEARBTHEERT R
INEEAR, 66 MK ALRERSRINIEA, 2000 MRNE
SEREEAMTRINER, ERARBETARREEAR
#:3P . CM4000 2B Mo A IR RGNS
F2Zik,

AEStstdiFrREdZFNrMARETE, ER
BiREIRER. SHERE. OMER. ¥ERRB. Rk
Ffs . TGRS . BRERK . BRI S A RERSEEEER
KB 12 REENINE . FESEHNECIRIF R
B2, ERTESMREEEMNEMSIT RS L,
FlfESkmRk T HEMRE : OMmEBRBATIRT XS EZR
RITUEIRIEEH a (LPa) MEXHE (RABER
i) OHURGRISIRMISIRIISER | (cTnl) WER
fE (RAREERE) ; SMOIE (AMI) HRERZ2
EristnOBURERPRRS S EE (H- FABP ) MEHKIE (&
AEiRi% ) ; RHISIRMABAIBURIEER «1- HMEKE
A («1-MG) WEXHE (RIBELLRE) 5 iFEHS
THREBURIELF . R MESAMERINE C (Cys-C) Ml
ERAE (RERE ) ; TIERIBEIRSAIIERER (SA)
NWEARE (REREREEE ) . AIEME . TED.
EE . BEEMNSEEESRAETREIFESERS
T, ZRFRERFPALRRITA—EUFT.

RAREZENEESHEPRESH— I REFTFS.
BN TREEDRE, BIAMIREMEIHIZETTH
s, HSEIANATT, RIEERRINER. HI1AER
RASEHEEN RSREIEEAIRS . HNORE: £
MEEAEEE. B
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HESsRaR2EIRFEE
FESMAZASN

‘F-EEEIRROEEFTSNAFASNEE—RELEIRKRIG IR
BRWK” T 2015 F 4 A 26 HE 28 HEFKERSWHROEF. AR
BREAPEEFRENSIGFENESRATIEZR S . PEITESRRRA
Bl TiRMEHRE . BREEF I ENERIRRENRERESREE
BERESHFEED

2 “EBEFEFMANTEREANBEMAKE” ARE, FIREK
N=ARmE: EHFRRE, BIRERIIRSZE, URTEM EAE
TRATI o

LERESR, FESRIBENEEm. IDS-ISYS 2EMENRE
SR Enigma®ML £B:M3 FRNFEESRE, BRARSUARKIERN
B, ARRSNBRIMBICIORHEENF, HEFERIFINRE (B
BEREESBUFERCEESENHARIEHE ) RRUAFIEX —FX,

RS, BERAEE
ABEEIRFIEFF

AIGEZARENE, 20015 FE3 B 5 HE 7 HAEMNEE=MEATEEE
MEFIADES . EEZHAPEX DRIPHREIAE . BEIZH Erwin
Metzmann %, EEZHAA[UMEEREZE. FREBETRREER
FESHAP ORI FEFIIRSELE . (ERAFUBSEHRELE. E£91L
FRE BT ERETRESHERUIZORERINSETRREW,

IRFRIZEIFINE EREFIZU RS Erwin Metzmann 2848, £
EHTERER (e NMmRERE L. MEMRK ) HERNIRS,
F3tERIFESM AR IMBRIRNERS T TIESHRIN . FEES5ERIZH
REFARNG IR L SENERRIE T EEIDRNRIRIT

#8153 LEADMAN

ItE=IBFIERIS ISR EPA
FinFlES

3 B 12 BAt=ipFIERGIERIFIA—1T 8 AKiIGRIES, WISREX
ERIRRGEEHTT TR

MESRHELSExE. SHEPKSEXRE. HHEEFOR
BRREZLT. REEEPOLEPEERE . BISHEDISREES—
T AR EES TR ERASIERIFRIR T . STEERT A E S
Rimzia, ERRSLHMIELSHLERTRAT, HHERIQIERIER
SWMTRESEF. R, RESFDHAKE, HhESESUTHEESE
L=, FHRESANARASFLR =R ASLIEXKEYYERIRERT
ERETIFANNE. ASNIES, HHNERBAXTFESMWERST
BANERRBREAFRT TIRAKE, MESEHIARHYARNEDE——
e, SVxtE, WEBARESRSF e KRS RIFERH—ERR,
FRIERRR R FH— S RIT RIS ST S1FRIZ..

KK, MESAMARASIEEREMG AU HIAZE . HARALL
RAFREAHZSHBASHERD, AMUSEETESSEMAIATD LTS
AR miIAS S A, BIftES&EENRRENCE NS ER K
RIERERIZAIAR, AR R R FRAES .

ExXEmimhEERER
RAREBIRRES

20155 5 B 12 B, #XI#hREST2aMizASChES Tl AT sEm IRRIIE]
BE5REM, EREmAmEEEELBEEIRIEWEARAHYEEER
W KIEIEAREEWHTIAELER . FESMAICREEXBIHAARY
ARKBZHFmARZ—, BIFIEFMFTRERBNER, FIN2
EmAFI AP, P ARSI EF KRR T T IE

FFEER SHEREAENRATANERER LG mEEER DB
GERIRERAMEEEERBNREENS, XRNIE, HESNETH
RENEEWRMATIAREEN, RERS FFOM~mboEIRE.

FITRNSERSWT RABARPONEE. HF. FEHLREMEFE
8%, INETBRLBMAREFREEE, MREEFREERFIGEIRA
HNEHFRTEE, AHBEMENFIEMLTIREFRNRSS, BRE
RIEWRIRERER . W
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Circulating tumor cells ( CTCs)
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Tumor abnormal protein (TAP) is abnormal carbohydrate glycoprotein of all kinds of normal tissue cells during malignant
transformation. A lot of research shows that TAP can be detected in the peripheral blood when it achieves a certain amount. TAP
is closely related to tumor genesis, development, metastasis, and tumor prognosis.

TAP detection is a combination of tumor markers detection technique. It can detect the tumor markers in the same reaction
system, contains existing items and other that still unable to be detected (including AFP, CEA, carbohydrate antigen, transferrin,
alkaline phosphatase, y-glutamyl transferase, human chorionic gonadotropin, a 1- antitrypsin and prostatic acid phosphatase).
Highly enhance detection signal, not only greatly improve the sensitivity and accuracy of detection, but also detect more types
of cancer. TAP is suitable for the detection of cancer screening, early detection of cancer, therapeutic effect evaluation and
monitoring and evaluation of prognosis and recurrence in patients with metastatic cancer. .

Circulating tumor cells (CTCs) are rare malignant cells found in the peripheral blood that originate from the primary tumor or
metastatic sites.

Ashworth proposed the concept of circulating tumor cells for the first time in 1896. The majority of CTCs are dead in a short time.
Only very few tumor cells with high viability and high potential of metastasis can survive in the circulation system and develop to
metastases under certain conditions. Therefore, the detection of tumor cells in peripheral blood may indicate tumor metastasis occur.

The characteristics of circulating tumor cells:

(1) Scarcity: the number of CTCs in blood is extremely low.

(2) Specificity: the species classes and expression of biomarkers are different between different tumor cells.

(3) Atypical cells: tumor cells usually has a high ratio nuclear mass. But tumor cells, especially CTCs present a typical
morphology due to the influence of the circulation of blood and some of the stress reactions.

With the development of molecular biology techniques, the detection sensitivity and specificity of CTCs will continue to improve.
At present the single genome level and mRNA expression analysis of CTCs will help to better understand the essential of CTCs.
As a noninvasive detection method, the detection of CTCs can be effectively applied to early diagnosis and rapid assessment
of chemotherapeutic drugs and individualized treatment, clinical drug screening, drug resistance detection, monitoring of tumor
recurrence, targeted therapy of cancer drugs, drug development, etc. .
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