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Abstract Ficolins are serum pattern recognition mole-

cules. They have opsonic properties and are able to activate

complement via the lectin pathway. This paper reports

investigations concerning ficolin-2 and ficolin-3 in ovarian

cancer (OC). Their serum levels, single nucleotide poly-

morphisms of the corresponding FCN2 and FCN3 genes

and specific mRNA expression in ovarian sections were

investigated in 128 patients suffering from primary OC and

197 controls operated on for reasons other than malig-

nancies. The latter consisted of two reference groups: those

with benign tumours (n = 123) and those with normal

ovaries (NO) (n = 74). Serum ficolin-2 and ficolin-3 con-

centrations were higher among patients with malignant

disease when compared with either of the reference groups.

A significant correlation between ficolin-2 and ficolin-3

concentrations was found, while no correlations with

CA125 antigen or CRP were observed. No differences in

the frequency of single nucleotide polymorphisms at sites

-64, -4 (promoter), ?6359, or ?6424 (exon 8) (FCN2

gene) nor in the frame-shift mutation 1637delC (FCN3

gene) were found between investigated groups. In contrast

to serum concentrations, the expression of FCN2 gene

(reported for the first time in ovarian sections) was sig-

nificantly lower in women with OC in comparison with

patients with NO but not with benign ovarian tumours. In

case of FCN3 gene, its expression levels in OC group

inversely correlated with serum ficolin-3 and were lower in

comparison with controls.
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Abbreviations

C Controls

NO Normal ovaries

BT Benign tumours

OC Ovarian cancer

Introduction

Ficolins constitute a group of major serum pattern recog-

nition molecules, structurally and functionally related to

collectins. They are able to opsonize infecting microor-

ganisms and to activate the lectin pathway of complement in

cooperation with mannan-binding lectin (MBL)-associated

serine proteases (MASPs). Ficolin-1 (M-ficolin) is pre-

dominantly a cellular molecule associated with monocytes

and neutrophils; ficolin-2 (L-ficolin) and ficolin-3 (H-fico-

lin) are predominantly serum molecules [1]. The distin-

guishing feature of ficolin-2 is a unique set of binding sites

arranged within an internal cleft enabling it to recognize a

relatively wide variety of ligands. Among its microbial

target structures, there are bacterial capsular polysaccha-

rides, lipoteichoic acids and 1,3-b-glucans of fungal origin

(reviewed by Kilpatrick and Chalmers [1]). The knowledge

concerning microbial specificity of ficolin-3 is limited. It

was shown to interact with Aerococcus viridans polysac-

charide and lipopolysaccharides of some Hafnia alvei

strains [2, 3]. Both ficolin-2 and ficolin-3 are, however, able

to recognize certain endogenous ligands, like apoptotic

cells. Thus, ficolins may contribute to their clearance and, in

consequence, maintain tissue homeostasis [4, 5].

Ficolin-2 is synthesized in the liver by the FCN2 gene

located on chromosome 9. Several single nucleotide

polymorphisms (SNPs) affecting its concentration and/or

activity have been reported. Among them, the combination

of -64 A[C (rs78654553, promoter region) and ?6424

G[T (rs7851696, exon 8) SNPs, found in strong linkage

disequilibrium, is associated with low L-ficolin levels in

carriers of minority alleles. Another pair, -4 A[G

(rs17514136, promoter) and ?6359 C[T (rs17549193,

exon 8), has the opposite effect [6–9]. However, no case of

total ficolin-2 deficiency has been described to date.

Ficolin-3 is synthesized mainly in the liver and lung and

was suggested to participate in both systemic and local

innate immune responses [7, 10]. A frameshift mutation of

the FCN3 gene (located on chromosome 1), 1637delC,

leads to the total deficiency in variant homozygotes [11,

12]. Three cases of such a deficiency and associated

symptoms have been described [12–14]. Moreover, it has

been suggested that H-ficolin may be a potential indicator

of ovarian cancer (OC) [15].

Extra-hepatic expression of ficolin genes has previously

been described in the bone marrow, tonsils, intestine and

foetal lung (FCN2) or heart, spleen, kidney, pancreas, brain

and placenta (FCN3) [16]. Moreover, Kuraya et al. [17]

found a significant ficolin-3 expression in T98G glioma

cell line. So far, no data concerning expression of ficolins

in the ovary are available; however, certain collectins

(mannan-binding lectin, surfactant protein D, collectin-11)

and MASP-2-specific mRNA or proteins have been

detected in this organ [18–20].

We report for the first time the expression of the FCN2

and FCN3 genes in the ovary, their polymorphisms, and

their serum concentrations in patients with ovarian tumours

(both malignant and benign) as well as women operated on

for reasons unconnected with ovarian tumours.

Materials and methods

Patients and controls

Whole blood, serum and/or ovarian tissue samples were

obtained from 325 patients from the Department of

Gynaecology, Oncologic Gynaecology and Gynaecologic

Endocrinology, Medical University of Gdansk, Poland. A

total of 128 patients (aged 28–86 years, mean 58.6) had

the diagnosis of primary ovarian cancer (OC group). The

majority of patients suffered from serous carcinoma

(n = 83). Twenty-five patients had ovarian tumours of

other histological types, including endometrioid, mucin-

ous, clear-cell carcinomas. According to FIGO staging,

78 patients had advanced disease stage (FIGO III–IV),

while 25 were classified to FIGO I–II. Sixty-five women

had poorly differentiated tumours (G3), while in 33

cases, the histological differentiation was defined as G1-

2. For some patients, complete clinical data were not

available. Two groups of women undergoing surgery for

reasons other than malignancies were collectively clas-

sified as controls (C): 123 were diagnosed with benign

tumours of the ovary (BT; aged 19–82 years, mean 45.6),

while 74 were operated on because of leiomyomas or

dysfunctional uterine bleeding but had no true patho-

logical changes in the ovaries (NO group; aged

20–76 years, mean 48.2). The BT group included patients

with ovarian serous cysts, adenomas, fibromas, endome-

triosis and teratomas. Blood from all patients was taken

pre-operatively while tissue samples—during primary

surgery. Additionally, some clinical material collected

previously from OC patients [18] was investigated: sera

taken before and after surgery. Approval of the local

ethical committee was obtained, as was written informed

consent of patients.

1412 Cancer Immunol Immunother (2013) 62:1411–1419

123



Blood, serum and ovarian tissue samples

Blood samples for DNA preparation were taken into tubes

containing sodium citrate and stored at -20 �C. Sera were

prepared from blood samples collected into tubes without

anticoagulant and stored at -70 �C until testing. Tissue

samples were collected into tubes with RNAlater (Life

Technologies, USA) and stored at -70 �C.

Determination of ficolin-2 and ficolin-3 concentrations

Serum ficolin-2 and ficolin-3 concentrations were mea-

sured by ELISA as described previously by Kilpatrick et al.

[21] and Michalski et al. [14], respectively. Relative

insufficiency (low concentrations) was taken as\0.8 lg/ml

(ficolin-2) or\10 lg/ml (ficolin-3), while high levels were

taken as[2.9 lg/ml (ficolin-2) or [18.5 lg/ml (ficolin-3).

Low values corresponded to 10th percentile and high val-

ues to 75th percentile among controls. As there are no

standard values, they were chosen arbitrarily.

Investigation of single nucleotide polymorphisms

of the FCN2 and FCN3 genes

DNA was extracted from blood samples with the use of

GeneMATRIX Quick Blood Purification Kit (EURx Ltd,

Poland), according to the manufacturer’s protocol. Single

nucleotide polymorphisms of the FCN2 gene were analysed

as recently described by Szala et al. [22]. Briefly, poly-

morphisms at positions -64 (A[C), ?6359 (C[T) and

?6424 (G[T) were investigated with the use of PCR

employing allele-specific primers. For an investigation of

-4 A[G polymorphism, a PCR–RFLP protocol was used,

employing MboII endonuclease. The sequences of primers

used for genotyping are presented in the supplementary

material (Tables S1–S4). The presence of FCN3 gene

1637delC polymorphism was investigated by a PCR–RFLP

method, essentially as described previously [14]. The

sequences of primers are shown in supplementary Table S5.

Detection of FCN2 and FCN3 gene expression using

real-time PCR method

The FCN2 and FCN3 gene expression levels were inves-

tigated as previously described by Swierzko et al. [18] for

the mannan-binding lectin (MBL2) and MASP-2 (MASP2)

genes. PCR primers for FCN3 came from Qiagen (USA),

while PCR primers for FCN2 had sequences published by

Kuraya et al. [17]. Primers specific for TATA-box protein

(TBP, used as a housekeeping gene) had sequences

described by Li et al. [23].

Samples were incubated at 50 �C for 2 min and at 95 �C

for 10 min and then subjected to 40 cycles of 95 �C for

30 s, 56 �C for 1 min and 72 �C for 1 min. SYBR Green I

fluorescence emission data were captured, and mRNA

levels were quantified using the critical threshold (Ct)

value. Analyses were performed with ABI Prism 7700

(SDS software). Results were normalized to values

obtained for TBP. Relative gene expression levels were

obtained using the DDCt method [24]. Specificity of

amplification was further confirmed by obtaining melting

curve profiles.

Statistical analysis

The Statistica (version 10, StatSoft Poland) software

package was used for data management and statistical

calculations. Median serum L-ficolin and H-ficolin con-

centrations as well as FCN2 and FCN3 gene expressions in

ovarian sections were compared by the Mann–Whitney U-

test. Correlations were determined by Spearman’s test. The

frequencies of FCN2 and FCN3 gene variants were com-

pared by Fisher’s exact test (2-sided). Pre- and post-oper-

ative protein levels were compared with the help of

Wilcoxon’s test. p values \0.05 were considered statisti-

cally significant.

Results

Ficolin-2 and ficolin-3 concentrations in sera

The median pre-operative serum ficolin-2 concentration in

the control group (C) was 2.1 lg/ml. Average levels for

NO and BT subgroups were similar (2.1 and 2.2 lg/ml,

respectively). However, increased serum ficolin-2 was

associated with the cancer patients (median 3.1 lg/ml;

p \ 0.000001 compared with C group) (Fig. 1a). Conse-

quently, high serum ficolin-2 ([2.9 lg/ml) concentrations

were more frequent in cancer patients (Table 1a). In con-

trast, no differences were found in the frequency of low

(\0.8 lg/ml) levels between any of the reference and OC

groups. Determination of serum ficolin-2 level had a

specificity of 78.4 % and sensitivity of 53.2 % for OC.

Positive predictive equalled 62.8 %, while negative pre-

dictive value was 71 %.

The median ficolin-3 level among controls was 15.8 lg/

ml (15.7 lg/ml and 15.8 lg/ml within NO and BT sub-

groups, respectively). That was significantly lower than in

OC patients (19 lg/ml; p = 0.00003) (Fig. 1b). As with

ficolin-2, high ficolin-3 levels ([18.5 lg/ml) were signifi-

cantly commoner in OC than in the reference groups

(Table 1b), while the incidence of low ficolin-3 concen-

trations (\10 lg/ml) did not differ between these groups.

Determination of ficolin-3 concentration had a specificity

of 75.3 % and sensitivity of 51.9 % for OC. Positive
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predictive value was 57.9 %, while negative predictive

value was 70.5 %.

No significant difference in serum level of either ficolin

was found when patients classified into OC subgroups,

depending on histological type of tumour, its differentia-

tion or disease stage, were compared (not shown).

In both C and OC groups, serum levels of ficolin-2 and

ficolin-3 correlated significantly (R = 0.217; p = 0.006

and R = 0.347; p = 0.0003, respectively; supplementary

material, Fig. S1A, B). Moreover, ficolin-3 concentrations

correlated with age (C: R = 0.285, p = 0.0002; OC:

R = 0.317, p = 0.0009), but within the control group, the

highest median concentration was found in women aged

55–64 years (18.2 lg/ml). No correlation with age was

found in the case of ficolin-2. Neither ficolin-2 nor ficolin-3

levels correlated with CA-125 or CRP. Median serum

concentrations of both lectins determined 24–48 h after

cytoreduction were significantly lower than before surgery

(ficolin-2: p = 0.02; ficolin-3: p = 0.004) (supplementary

material, Fig. S2A, B). A highly significant correlation

between pre- and post-surgery values was observed

(R = 0.832, p = 0.0008 and R = 0.847; p = 0.00002,

respectively).

Polymorphisms of FCN2 and FCN3 genes

FCN2 gene polymorphisms at positions: -64; -4; ?6359;

?6424 were analysed in 175 control women (68 NO, 107

BT) and 118 patients suffering from primary OC. Full

genotypes (each of four sites) were determined successfully

in 171 controls and 114 OC patients. No significant dif-

ferences in frequency of genotypes (Table 2) or alleles (not

shown) were found between cancer patients and controls.

Within the control group, the commonest full genotype was

A/A–A/G–C/T–G/G (n = 50; 29.2 %), followed by A/A–

A/A–C/C–G/G (n = 44; 25.7 %) and A/A–G/G–T/T–G/G

(n = 19; 11.1 %). Among OC patients, the most frequent

genotype (A/A–A/A–C/C–G/G) was found in 39 cases

(34.5 %), while A/A–A/G–C/T–G/G and A/A–G/G–T/T–

G/G were found in 27 (23.7 %) and 11 (9.6 %),

respectively.

As expected, serum ficolin-2 levels within groups

depended on genotype. For example, among control wild-

type homozygotes for -64 A[C and ?6424 G/T poly-

morphism (A/A–X–X–G/G, where ‘‘X’’ corresponds to any

variant), median L-ficolin concentration was 2.25 lg/ml,

while among carriers of other genotypes (M–X–X–M,

where ‘‘M’’ signifies the presence of at least one mutated

allele), the median was 1.3 lg/ml (p = 0.006). In contrast,

control wild-type homozygotes for -4 A[G and ?6359

C[T (X–A/A–C/C–X) had significantly lower serum

L-ficolin (1.8 lg/ml) than their counterparts (X–M–M–X)

(2.2 lg/ml; p = 0.02).

Ficolin-2 concentrations among patients and controls

carrying similar genotypes were compared (analyses were

performed when the number in each group exceeded 15).

Significantly higher ficolin-2 levels were found in OC

patients than in any of the reference groups (C, NO, BT)

for all five variants (Table 3).

The FCN3 gene 1637delC frame-shift mutation was

investigated in 114 OC patients and 167 controls. None of

the subjects was homozygous for the deletion (-/-

genotype). The number of C/- heterozygotes in the OC

group did not differ significantly from that in any of ref-

erence groups (Table 4). Although ficolin-3 levels were

determined in only 6 control and 4 OC heterozygotes, it is

evident that they are much lower than among C/C genotype
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Fig. 1 Individual ficolin-2 (a) and ficolin-3 (b) concentrations in sera

of patients. C—control group; NO—women with normal ovaries;

BT—patients with benign ovarian tumours; OC—patients with

primary OC. Bars indicate median values
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subjects (p = 0.00004, supplementary material, Fig. S3).

However, median ficolin-3 level among C/- OC patients is

twice as high as that of corresponding controls (13.6 lg/ml

vs. 6.8 lg/ml). Consequently, the concentrations differed

significantly between OC and control C/C homozygotes

(19.1 lg/ml vs. 15.8 lg/ml; p = 0.00004).

Ficolin-2 and ficolin-3 specific mRNA expression

in ovarian sections

The expression of both FCN2 and FCN3 genes, at the

mRNA level, was detected in both OC patients and con-

trols. FCN2 gene relative expression was determined in

ovarian sections from 103 controls (25 NO and 78 BT), and

64 patients suffering from primary OC. Although no sig-

nificant difference between these groups was observed

(Fig. 2a), there was a clear difference between OC patients

and the NO group: the median relative expression in the

latter was 1.26-fold higher than in the former (p = 0.03).

No significant differences were found when patients clas-

sified into OC subgroups, depending on histological type of

tumour, its differentiation or disease stage were compared

(not shown).

The real-time quantitative PCR for detection of the

FCN3 gene expression was performed on ovarian sections

from 101 women classified as controls (25 NO and 76 BT)

and 72 subjects with primary OC (Fig. 2b). The median

expression level was significantly lower in OC than in the

control group and notably in the NO subgroup (1.46-fold

and 1.69-fold difference, respectively; p \ 0.000001).

Both control subgroups exhibited higher expression rela-

tive to the OC group, but the BT subgroup had significantly

lower expression compared with the NO subgroup

(p = 0.00003). Data from OC subgroups, depending on

histological type of tumour, differentiation grade or disease

stage, were similar (not shown). Moreover, an inverse

Table 1 (a) Frequency (%) of

low (\0.8 lg/ml) and high

([2.9 lg/ml) ficolin-2 serum

concentrations; (b) frequency

(%) of low (\10 lg/ml) and

high ([18.5 lg/ml) ficolin-3

serum concentrations

* Data for high levels shown

only
a C; b NO; c BT

Group Low ficolin-2

concentrations

High ficolin-2

concentrations

Statistical

significance*

Odds ratio

(95 % CI)*

(a)

C 8 21.6

NO 8.3 18.3

BT 8 23.5 p = 0.55b 1.37 (0.62–3.04); p = 0.44b

OC 1.9 55.1 p = 0.0001a

p = 0.0007b

p = 0.001c

4.46 (2.61–7.61); p \ 0.0001a

5.48 (2.57–11.67); p \ 0.0001b

3.99 (2.2–7.25); p \ 0.0001c

Group Low ficolin-3

concentrations

High ficolin-3

concentrations

Statistical

significance*

Odds ratio

(95 % CI)*

(b)

C 12.3 24.7

NO 14.8 18

BT 10.9 28.7 p = 0.14b 1.83 (0.83–4); p = 0.13b

OC 7.5 51.9 p \ 0.000001a

p \ 0.000001b

p = 0.001c

3.29 (1.95–5.54); p \ 0.0001a

4.9 (2.3–10.44); p \ 0.0001b

2.68 (1.57–4.76); p = 0.0008c

Table 2 Frequency of FCN2 genotypes in OC patients and controls

Polymorphism/genotype frequency Group

C NO BT OC

-64 A[C

A/A 78.7 74.6 81.3 77.8

A/C 20.1 23.9 17.8 18.0

C/C 1.1 1.5 0.9 4.3

-4 A[G

A/A 46.0 44.1 47.2 52.5

A/G 42.5 44.1 41.5 37.2

G/G 11.5 11.8 11.3 10.2

?6359 C[T

C/C 41.6 43.3 40.6 47.4

C/T 43.9 43.3 44.3 41.4

T/T 14.5 13.4 15.1 11.2

?6424 G[T

G/G 78.9 73.5 82.2 74.6

G/T 19.4 25.0 15.9 20.3

T/T 1.7 1.5 1.9 5.1
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correlation between FCN3 gene expression and ficolin-3

levels among OC patients was observed (R = -0.283;

p = 0.03, supplementary material, Fig. S4).

Gene expression levels did not correlate with age of

patients, CA125 antigen or CRP concentrations in any of

the groups or subgroups analysed (not shown). However, a

correlation between FCN2 and FCN3 gene expression was

found in the control group (R = 0.246; p = 0.01). There

was no correlation between FCN2 and FCN3 expression in

the OC group.

Discussion

Many inflammatory factors have been shown to be up-reg-

ulated in sera of patients suffering from malignancy. Ber-

tenshaw et al. [25] suggested that although inflammatory

reactions are involved in numerous diseases of various eti-

ologies, the relative ratio or expression patterns of inflam-

matory molecules may be disease-specific. Previously, we

demonstrated higher MBL levels and higher MBL-MASP-2

complex activity in patients suffering from primary OC

(MBL2 A/A genotype) compared with healthy controls [18].

Similarly, elevated MBL and MASP-2 concentrations and

activities were found in patients with colon cancer [26, 27].

However, there are few previous studies relating ficolins to

cancer, and the entire literature can be summarized as fol-

lows. Vazquez-Ortiz et al. [28] found over-expression of the

FCN2 gene in human papillomavirus-positive cervical

cancer. Later, Arellano-Garcia et al. [29] considered ficolin-

2 as a potential biomarker in metastatic oral cancer. Kilpa-

trick et al. [30] and Ameye et al. [31] reported that low

ficolin-2 or ficolin-3 do not influence the risk of chemo-

therapy-related infections in haematological malignancies.

However, low ficolin-1 (M-ficolin) serum levels were

associated with severe infections in patients [31]. The FCN3

gene was found to be under-expressed in hepatocellular and

squamous cell lung carcinomas [32, 33]. Schlapbach et al.

[34] reported higher ficolin-3 serum concentrations in pae-

diatric patients with acute leukaemia than in children with

other malignancies. Andersen et al. [15], using differential

in-gel electrophoresis (DIGE), found higher amount of fic-

olin-3 in sera of OC patients relative to controls and sug-

gested ficolin-3 could be a useful biomarker in that

malignancy.

Table 3 Ficolin-2 concentrations in OC patients and controls, according to FCN2 genotype

Genotype Group

C NO BT OC

A/A–A/A–C/C–G/G 2.4 (41)

p = 0.002

2.1 (16)

p = 0.03

p = 0.9#

2.4 (25)

p = 0.006

3.0 (38)

A/A–M–M–G/Ga 2.2 (69)

p = 0.001

2.1 (25)

p = 0.002

p = 0.6#

2.2 (44)

p = 0.007

3.4 (35)

A/A–X–X–G/Gb 2.25 (122)

p = 0.00002

2.0 (44)

p = 0.0001

p = 0.41#

2.3 (78)

p = 0.0003

3.3 (78)

X–A/A–C/C–Xb 1.8 (63)

p = 0.000003

1.85 (24)

p = 0.002

p = 0.42#

1.8 (39)

p = 0.000009

3.0 (49)

X–M–M–Xa 2.2 (84)

p = 0.0009

2.1 (32)

p = 0.002

p = 0.69#

2.2 (52)

p = 0.008

3.3 (49)

Numbers of cases given in parentheses; p values versus OC or BT (#) group
a –M—at least one variant (minority) allele present (genotypes: A/G or G/G for SNP at position -4 and C/T or T/T for SNP at position ?6359
b –X—any genotype

Table 4 Frequency (%) of 1637delC mutation (FCN3) among OC

patients and controls

Group/

subgroup

% of C/-

heterozygotes

delC (-) allele

frequency

C 3.6 0.018

NO 6.2 0.031

BT 2 0.01

OC 3.5 0.018
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In this study, we have confirmed the elevation of ficolin-

3 in OC and obtained similar results with ficolin-2 (Fig. 1).

The serum levels of both ficolins in OC patients were

higher than in controls carrying the same FCN2 or FCN3

genotypes. The sensitivity, specificity and positive predic-

tive value of ficolin-2 and ficolin-3 levels were similar to

these reported previously for C-reactive protein (CRP)

[35]. We did not find correlation between ficolins and CRP

or CA125. It is noteworthy that others have found corre-

lation between ficolin-3 and CRP in childhood haemato-

logical malignancies [34]. It should be stressed, that

elevated levels of ficolins have also been reported in other,

non-cancerous diseases [36–39].

In contrast to high serum levels, low local expression of

the FCN2 and FCN3 genes seems to be associated with OC

(Fig. 2). Relative expression values for both ficolins dif-

fered most obviously between the OC and the NO groups

with the BT patients occupying an intermediate position.

These results are reminiscent of the reports demonstrating

under-expression of the FCN3 gene in other carcinomas

[32, 33]. However, estimation of the expression of either

FCN2 or FCN3 gene does not distinguish between patients

with less or more advanced disease stage, particular his-

tological types or tumour grade, at least with the relatively

small number of samples investigated here.

The combination of relatively elevated serum concen-

tration (increased hepatic synthesis?) and low ovarian

expression of both ficolin-2 and ficolin-3 seems to be a

characteristic of ovarian malignancy. Indeed, FCN3 gene

expression inversely correlated with serum protein con-

centration in the OC group. Question whether these char-

acteristic ficolin patterns (especially high serum levels,

probably combined with other biomarkers) may in the

future prove to be of value in screening asymptomatic

women undoubtedly requires further investigation. Early

identification of OC in apparently healthy women would be

expected to lead to reduced mortality from the disease.

It has been reported that serum ficolins show age-related

changes in concentration during childhood and differ from

adult values [40]. In this study, ficolin-3 correlated with

age. However, in contrast to the control group, there was no

decline in serum ficolin-3 in OC patients after 64 years of

age. Although correlation between ficolin-3 and ficolin-2

has been noted before [14, 30, 34] and confirmed here, no

correlation of ficolin-2 with age was found.

In conclusion, the characteristic high systemic/low local

ratio of ficolin-2 and ficolin-3 in ovarian and possibly other

carcinomas warrants further investigation to explain these

associations. In principle, complement-activating proteins

might contribute not only to cancer progression but could

also influence the course of underlying or accompanying

diseases. For example, ficolin-2 can interact with b-1,3

glucan [41], and b-1,3 glucans are being investigated as

potential anti-cancer therapy agents (reviewed by Vetvicka

[42]). The physiological role of ficolins in the ovary and

the reason for their diminished expression in malignant

tissue needs to be clarified.
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