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ABSTRACT

Currently available tumor markers for hepatocellular carcinoma (HCC) are a—fetoprotein
(AFP), lens culinaris agglutinin—reactive AFP (AFP-L3), and des-y—carboxy prothrombin
(DCP). However, their diagnostic potential cannot surpass abdominal ultrasonography (US)
as modalities to detect small HCC at early stage, leading that they may delay its diagnosis.
We here introduce a newly developed quantitative detection method for serum hTERT
mRNA, which has a clinical significance in HCC diagnosis. In 64 patients with HCC, 20
with liver cirrhosis, 20 with chronic hepatitis, and 50 healthy individuals, we measured se-
rum hTERT mRNA by using the newly developed real-time quantitative RT-PCR with
SYBR Green 1. Briefly, we examined its sensitivity and specificity in HCC diagnosis, clini-
cal significance in comparison with other tumor markers, and its correlations with the clini-
cal parameters by using multivariate analyses and Friedman test. Serum hTERT mRNA
showed higher values in patients with HCC than those with chronic liver diseases. hTERT
mRNA expression was demonstrated to be independently correlated with clinical parameters
such as tumor size, number and differentiation degree (P<(0.001, each). hTERT mRNA
expression independently correlated with clinical parameters such as differentiation degree
(P<0.001). The sensitivity/specificity of hTERT mRNA in HCC diagnosis showed 88.2%/
70.0%. hTERT mRNA proved to be expectedly superior to AFP mRNA, AFP and DCP in
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HCC diagnosis. Importantly, hTERT mRNA in serum was correlated with that in HCC tis-
sue. Thus, we report that serum hTERT mRNA is a novel and available marker for HCC

detection.
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HETH-7c. BEEEB & LT H, Fin, &
K, PughAz7, Childm ¥, WEIFRE, By
v (TB), 773w (Alb), 75=V7 2
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0.011, P = 0.044, P < 0.0001, X 1-A). hTERT
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A= —H DL E N7 /157 TV — BT
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EROFES, hTERT mRNAORE L FEIC
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0.0001, P < 0.0001, P < 0.05, 3&1). /"4 %
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I &% BIFaER & L TRl s i (2 >
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0.01, P < 0.05, X1-B). DCP (PIVKA-II),




220 ZMAE b8 g
1 EEY-h—LBERREFHME EOFEMEBEE R T2 OO IR

Multivariate analyses and Freidman test

WTERT mRNA ~ AFP mRNA AFP (-L3) DCP
Clinical parameters # of patient b b p P
Age mean:59 years old (range 22 to 83 ) 0.408 0.798  0.681 (0.690) 0.981
Gender M 94 0.761 0.089 0.412  (0.408) 0.380
F 60
Etiology HBV 30 0.250 0.651 0.304 (0.052) 0.842
HCV 66
HBV+HCV 3
NBNC 2
Alcohol 3
Underlying lesion 0. 060 0.973  0.621 (0.026) 0.534
Normal 50
CH 32
LC 70
Albumin (g/dl) 0.018 0.340  0.540 (0.601) 0.001
Total bilirubin (mg/dl) 0.928 0.693  0.111 (0.432) 0.933
Alanine aminotransferase (IU/1) 0.538 0.149  0.001 (0.001) 0.978
Child-Pugh Scale A 21 0.136 0.573 0.373 (0.020) 0.001
B 44
C 5
AFP (ng/ml) 0.201 0.319 - —
AFP-L3 (%) 0.123 0.425 - -
DCP (mAU/ml) 0. 854 0.651 - —
Size of tumor (mm) < 20 18 <0.001 0.061 0.358 (0.001) 0.258
20~30 26
> 30 20
Number of tumors 1 10 <{0.001 0.123 0.200 (0.012) 0.086
2 27
=3 27
Differentiation degree 0.010 0.096 0.011 (0.010) 0.285
AH 3
Well 33
Moderate 27
Undifferentiated 1

Only hTERT mRNA correlated with albumin, tumor size, tumor number, and differentiation degree of
tumor independently during the progression from chronic liver diseases to HCC. HBV: hepatitis B vi-
rus, HCV: hepatitis C virus, NBNC: non-HBV non—HCV, AH: adenomatous hyperplasia.
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*2
A.
Sensitivity  Specificity p value PPV/NPV
AFP 0.693 0.600 0.002 0.812/0. 389
AFP-L3 0.563 0.925 0.304 0.778/0.277
DCP 0.815 0.635 < 0.001 0.852/0.405
AFP mRNA 0.716 0.675 < 0.001 0.695/0. 741
hTERT mRNA 0.882 0.700 < 0.001 0.862/0.870
B.
CH/LC — HCC LC - HCC
Tumor marker (n=40) (n=64) (n=20) (n=64)
AFP level 0.376 0.532
AFP-L3 0.144 0.228
DCP 0.317 0.479
AFP mRNA 0.001 0.001
hTERT mRNA < 0.001 < 0.001
(£2-A) HCCOHEEE~—H—DRE HRE PPV, /NPV%/RT. PPV: posi-

tive predictive value, NPV: negative predictive value.

(F2-B) FHEEEETO

FEG <~ — A — kT SHEt LOBEEEZRT.

AFPf#, AFP-L3 (%) »EEH & BELMERE%
~L (&P < 0.05), BEE%* < 20 mm, 20-
30 mm, > 30 mmTBILLABETLEEE
R L7z X HIChTERT mRNAFEBRIZHCCOE
SALE B LU LE L FEICHBEI R R L 2 (P
< 0.05). EFERELEBENFABE» LRI
4% 7:91C1%, hTERT mRNARfEOEE < —
H— L VENTNT, FriedrichlREC L VEE
ZHRLAE (P < 0.01). ROC curveffF1Cl3,
hTERT mRNADOHCCIZ I % B e R
88.2,/68.7% Th -7 (K1-C, £2-A).
mRNAICH T 5B CFHEINL Iy P4 T7E
312,500 ¥ —%#,70.2 ml £3,000a ¥ —¥ 7
0.2 mlTHolc. ¥YEET v A TOFREEIC
B ARRE TBRENFEL-BIIRINTWS.
ZIEBE TORTERT mRNADPositive predic-
tive value (PPV), “negative predictive value
(NPV)130.862,70.870 T » 7=. £/ AFP
mRNA, AFP{#, AFP-L3f#, DCPDPPV,/NPV
130.695,70.741, 0.812,70.389, 0.778,0.277,
0.852,70.405T#H - 7.

hTERT mRNADHTE S v b A 7EZE B EE
BHCRE T &R

WE T, 64BIOHCCHEED S B 8 filA M
HHhTERT mRNAD#EEINSH N v M4 7
UTTHo, BEL A IN/. FIHLWTERT
mRNAZ Ch 5O EE CRIERD P OFEMIR
B CH5HH5, 8PFIFF 5 ANERDOIHRENSIERIE
WHFEE Th - 7. FEREMFEE CIE, 3Bk
SN TR —Y AT 5 T LA
EXINTWATGF-OME L NIUBEH W &5
WEINTWED, §#-T, ThEDRERMTIE
TGF-BDERBNLRIFALMMIBO T R b~ X%
FE L, hTERT mRNADEFRBEZH T 5
EWVDTAREME S D A2 . fLOhTERT mRNAE
M 3FEGNL, HCCH 1 FERIZ LA LERL nd
STZDLFEL TWE0nOhS LNV, 45
PIOHCCHEE T, AR IKRE 1 £,
hTERT mRNATEEM@%REFOICHEL, B
L7 2 fICiZhTERT mRNADOHE % 7.
hTERT mRNA DIEFHEH LV ~)ViL, BHEE
/o XTndo 7of 3BID S B 2 Bl HEMEIZE L
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1.  An application for malignancies
a) A diagnosis of malignancies

Lung cancer
Adenocarcinoma
Squamous cell carcinoma
Small cell lung carcinoma
Large cell lung carcinoma

Gynecological malignancies
Ovarian cancer
Uterine cancer

Gastroenterological malignancies
Hepatocellular carcinoma
Stomach cancer
Colon cancer
Pancreatic cancer
Esophageal cancer

Breast cancer

Thyroid cancer

Otolaryngological cancer

Urinary cancer

Sarcoma

b) A Comparison of hyTERT mRNA with PET
in periodic medical examination for cancer

¢) An evaluation of the induction or effect of

anticancer therapy

2. Awn application for other diseases

a) Inflammatory diseases

Fulminant hepatitis
Autoimmune disease
Nonalcoholic steatohepatitis

b) Ischemic diseases

c) Lifestyle-related diseases

Insulin resistance

o725, OO 1FHIhTERT mRNAD
EEMEALA L. TORREBHLTHTHS
2, BEROIRZE T 58\ EEEORIEICREA
BB BHDPH LN\,

DI BHRMMRNA & Z ORI EZR DR

B ziE, FiifE YPELE (submitted for publica-
tion) ZED XD HEHBEICEVNTL, 20O
hTERT mRNA#% W77 » 2 £ RILFHT,
BVRE T BREER L (£89.072.7%,
90.9,790.0%). &~ I3E BRI TmRNAZ
R, TNEHERBLUOTS 1<) 7 OB
TNAF<—=A— L CEHHETAZ L eEtEL T
W5, FEiE L OEMIEEPHESE T HERIE
ICRERORMZH O K E A E LT > TED
(#3), #ZWry—Jv & L TPositron Emission
Tomography (PET) & 0 dEN/-EBICKT 5
hTERT mRNA® X 2 7rmessaged & HEHIC D\
THI|OBRIIND T EPRBETHS. Bk
RO & U I RIENEELRH 5. ¥ bHY

FERUFFLUADEN TORS R L2 6N ED
T, REMHRERFENZmRNAS RE I hhid
(BUISEFF R B FREMRP), 3 <ICTLEIRBE
&0 LEHIC DI L NV ARRIMO B TR T
EHTLITRYD, BENOBREICAIEICHIN T &
BT EWInB. DL WEBESLEEEER
(A VA VEPUE) LT/, TOBEIETH
%.

EMETOBRE, MiakEa~kEL, Miak
BosE () ~ORA % &/RICHH 45
TBENEEICLD, E2IMERTREE & A
SN TEEBERETARELFEDOTCE/L. X
L CThTERT mRNAZ%#HH & L TPCRTRIERD
IR TEA BN T A—DREICLYD, &
NAFEEETH - 723, I-BIlmRENTWBE LD
2, MEFEHhTERT mRNAMIEME & FRFEMARET
OhTERT mRNABIEE & OHEBEAED G/
C &3, MmiBEPhTERT mRNATEE G d sk
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THHI LB RETSH. EEHEMAIICERYD
AENTUE SN ED L O 50684 b
BB, WO L THEBHMEEY ETh 5
LICHELEWE V. AFPIZHCCTIAL Bl T
THFERIhA~Y—I—Th5. L2rL, FHE
IR LT <, T LS L CTHER
OTHN, BHBMEUERZE L VOB ETE
Z25&, T ——LIEF A\, HCC
1, W7 AREE ST, TOEWSAT
IR OMELRY 70 —F VTR EYFR-I
&, MM+ ChTERT mRNAEZBIET S &
i3, ZTOFBORMMBMATRRICT 5. Zhik,
W4 FHCCHEZOREBZEBICHEL hidh
X7 57w, hTERT mRNAZRBILE~F 51k
BEOHCC & & HBI% /R L7z, Nakashio®id
LIEi, HCCODLELFm AV —ARB LiTE
BB A RIS EAREL TRY, FHxDREE
LAY, hTERT mRNAZ, FE2
WrZ 5V CAFP mRNA & H L CE W RRE L4
BEAR L 7. HCCIZB W ThTERT mRNAMR
BWEEZ A RT O L3, AFP mRNAZHCCAHN
faeREE 2 0 7o PRI B L T B0k L
C, hTERT mRNAWREICHCCMMaTEL SN
TWaBhLrd LN, Waguribid, FEIFEFF
JEHSE T, MEPE2ERT 5EMEORTERT
mMRNARZHHTETH S T L& LY, 2k
HTHIMFBEFATERT mRNAOEBEMABHCCO
B A TTRRIC T 5 J LB REBL TWh 5.

K ~ix, hTERT mRNA & F# & OBIHE %51
fliL3), fioEIcksiABE<—1—& L T,
FTOFBATHL L binn., 2070
W fidt KB E 21T > Tk D, BEBSEL T
WBB0BIDIENT A E, B TORHRED A
H5THCCE X — DR REZHERL 2Nl b
7e\ (unpublished data).

WA RIE, % OWTERTRHESLELE DS
W BB E T OB TH B EE OB,
RNAEETFOZW, EAMERETH 5 PIEE
RO LB AEEICSHTETHS.
Bk, MBERDOTS A< —r T LU TORE
REE Y A5 LANOBABHFINS.
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