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Abstract

There is a social apprehension in national healthcare
finance, but there is no prospect to stop increase in medical
expenses. Cancer patients and cancer medical treatment
expenses are increasing yearly, and improvement of effi-
ciency and reduction in cancer medical expenditure are
national issues.

Ovarian cancer, like other cancers, needs to be diagnosed
in the early stage. However, the transvaginal ultrasonogra-
phy is the currently most commonly used examination but
has an issue that it is difficult to distinguish cancer from a
benign ovarian tumor, and the diagnosis is confirmed by a
pathological examination. Therefore, a simple, minimally
invasive, highly accurate examination method is required to
be established. To address such an issue, it is highly expected
to grasp the patient’s risk by detecting specific gene muta-
tions. On the other hand, the patient diagnosed to have a
high risk needs to be monitored carefully, and improvement
of specificity of minimally invasive blood tests for cancer
markers are strongly expected.

Carbohydrate chains have two main function both partici-
pating in cell recognition and adhesion. And carbohydrate
chain is well known to change from normal cells to cancer
cells and expected to utilize as the novel biomarker. In this
paper, we focus on HE4 (Human Epididymis protein 4), whose
upregulation is confirmed in ovarian cancer, and have devel-
oped a glycoprotein biomarker for ovarian cancer by analyz-
ing a change in the structure of the carbohydrate chain of
HE4 with cancerization. In addition, we have developed an
HE4 carbohydrate chain SPFS measurement system using a
high sensitivity SPFS technology for detecting a change in an
HE4 carbohydrate chain structure, whose change is difficult
to highly sensitively quantify with a conventional technique.
From a test result of a small number of clinical specimens,
there was suggested a possibility as a new cancer biomarker
in the blood test.
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g. 1 Proportion of HE4 carbohydrate chain structure contained in each
of NHS (Normal Human Serum) and ovarian cancer cell culture
supernatant.

Each parenthesized word indicates lectin used for each lectin col-
umn. The content ratios of SA2,3-HE4, and SA2,6-HE4 are increased
in ovarian cancer cell strain.
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Fig. 2 Compact desktop SPFS measurement device including contami-
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Fig.3 (a) Lectin immunoassay system.
For SPFS measurement of SA2,3-HE4 was used a lectin sandwich
assay using anti-HE4 antibodies and MAM (Maackia amurensis)

SPFS signal (kdigit)

which binds specifically to SA2,3 carbohydrate chain structure.
(b) Calibration curve of SA2,3-HE4 measured using a standard
antigen.

After measuring a blank sample twice, the lower detection limit
was calculated using the formula: Lower detection limit = 3.3 (stan-
dard deviation of measurement values of blank sample)/(inclina-
tion of calibration curve near lower detection limit).

The lower detection limit was estimated to be 0.2 pM (4.0 pg/ml).

78 KONICA MINOLTA TECHNOLOGY REPORT VOL.17 (2020)



2.4 SREEERIIERETAME

LA BRCAL2 B FAR X v U 7o d 3
B ADEWEREZRE L, ARSI B TS50
TOWET 74570 7%BEL, AFE2.3 THEFEL 7HlE
1212 C SPFS H Bl Sl iE 25 1E % H o ifivh o SA2,3-HE4
DIEFEME % 1T 72, Table 1 124 HFHIEN R & L 737
BIOMRNRZ R T, Fig. 4 121, 2REzNRE L
SA2,3-HE4 DMl EFERZ R T,

Table 1T The number of specimens of histological type used for the eval-
uation. Each parenthesized value represents the number of stage
I or Il patient specimens.

Normal Benign Serous Clear  Mucinous Endometrioid

8 8 8(3) 2(1) 6 (3) 5(3)

+p<.10 * p<.05 ** p<.01.

1,000 o

100 o

Concentration of SA2,3-HE4 (pM)

1 AR % Ao ° :v

1 T T
Normal Benign

T T
Other OC Serous

Fig.4 SA2,3-HE4 concentration in specimens of NHS, benign tumors,

serous ovarian cancer, and other histological types of ovarian cancer.
Round shape shows SA2,3-HE4 concentration in specimens of
stage | or stage Il of ovarian cancer.
SA2,3-HE4 values were clearly higher in serous ovarian cancer
than NHS. Other types of ovarian cancer (other OC) include ovar-
ian cancer specimens of clear-cell type, mucinous type, and endo-
metrioid type.
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Table 2 AUC (Area Under the Curve), which is a value representing diag-
nostic performance of biomarker. AUC was analyzed using Mann-
Whitney-U test. SA2,3-HE4 shows a higher AUC value than total
HE4 and ROMA (Risk of Ovarian Malignancy Algorithm).

Total HE4 ROMA SA2,3-HE4

(A) Ovarian cancer 0.731 0.741 0.819
(B) Serous 0.820 0.832 0.902
(C) Other tissue type ovarian cancer  0.676 0.685 0.767
(D) Stage I, Il ovarian cancer 0.606 0.613 0.763
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Fig.5 SA2,3-HE4 concentration of NHS, benign tumors, and stage |, Il
ovarian cancer patients.
Dunn’s test was used for the analysis. The distribution of measure-
ment values of stage |, Il ovarian cancer patients is significantly
different (p = 0.023) from that of healthy people, but it partially
overlaps the distribution of benign tumors.
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Fig.6 Current ovarian cancer diagnostic procedure and ovarian cancer
diagnostic procedure expected in the future.
In the expected procedure, a full recovery rate is expected to be
higher than in the current procedure.
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