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Cancer is one of the leading causes of death in the world. 
Lung cancer, stomach cancer, colon cancer, liver cancer 
and breast cancer are the main culprits of most cancer 
deaths every year. A tumor marker is a substance that is 
characteristically present in a malignant tumor cell, or 
which is abnormally produced by a malignant tumor cell, 
or which is produced by a host's stimulatory response to a 
tumor, and which reflects tumor occurrence and 
developmentt, and monitors a tumor response to treatment. 
Tumor markers are present in tissues, body fluids, and 
excretions of tumor patients and can be detected by 
immunological, biological, and chemical methods to guide 
tumor prognosis and treatment.

To improve the diagnostic value of tumor markers and 
determine which markers can be used as follow-up 
monitoring indicators after treatment, a combined detection 
of tumor markers is needed. That is to combine several 
tumor markers, whose sensitivity and specificity could be a 
complementary to each other. Generally speaking, a 
combined detection of tumor markers can improve the 
accuracy of tumor diagnosis.

CUSAg offers a variety of in vitro diagnostic raw materials 
for the detection of tumor markers, including Ferritin 
(FER), Epididymalsecretory protein E4 (HE4), Alpha-
fetoprotein (AFP), etc. They have been validated by 
multiple platforms, and could be used for R&D of 
diagnostic kits on ELISA, CLIA, LFIA. 
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Ferritin (FER)

Ferritin is a globular protein complex of 450 kDa consisting of 24 protein subunits and is the 
primary intracellular iron-storage protein in both prokaryotes and eukaryotes, keeping iron in a 
soluble and non-toxic form. It occurs normally in almost all tissues of the body but especially in 
hepatocytes and reticuloendothelial cells, where it serves as iron reserve. Ferritin is aslo present 
in the serum in minute amounts, where it appears to reflect iron stores in normal individuals.

A low serum ferritin value is thought to be the best laboratory indicator of iron depletion. 
Virtually all patients with low serum iron and low ferritin have iron deficiency. Serum ferritin is 
clincially useful in distinguishing between iron-deficiency anemia(serum ferritin diminished 
levels) and “anemia of chronic disease”(serum ferritin levels usually normal or elevated). Serum 
ferritin is a good screening test in separating erythrocytes microcytosis due to iron 
deficiency(low values) from microcytosis related to thalassemia minor(normal or high values). 
An iron-depletion state with a decreased serum ferritin value is quite common among 
menstruating and reproductively active females and in children.

A high serum ferritin value is seen in hemochromatosis and other iron-overload states, as well as 
cute hepatitis, Gaucher disease, malignancies, and chronic inflammatory disorders.

◎ Anti-Human Ferritin Monoclonal Antibodies
A new generation of unique anti-ferritin monoclonal antibodies, which was recently produced by 
CUSAg, makes possible the development of highly sensitive and rapid sandwich immunoassays. 
Our in-house chemiluminescent immunoassays have a linear detection range from 2.5 to 600 
ng/mL. All recommended MAb combinations were evaluated in medium-scale clinical trials with 
blood specimens from anemia, normal and inflammatory patients.

Specification

Target species

Host animal 

Cell line used for fusion

Immunogen

Purification method, Purity

Properties

Human

Mice Balb/c

Sp2/0

Human Ferritin Protein

 CSB-DA027BmN①  CSB-DA027BmN②

CSB-DA027BmN③  CSB-DA027BmN④

All monoclonal antibodies were tested in pairs as capture and detection antibodies to select the 
best two-site MAb combinations for the development of a quantitative sandwich immunoassay. 
Calibration curves for several best two-site combinations are shown in Fig.1. Detection 
antibodies were labeled with horse radish peroxidase (HRP). The best selected MAb 
combinations for quantification of human ferritin are (capture-detection respectively): 
MAb combination A: CSB-DA027BmN①-CSB-DA027BmN②；

Calibration Curve 11

A. CLIA platform

Anti-human ferritin monoclonal antibodies were also evaluated by CUSAg latex-enhanced 
immunoturbidimetric assay (LETIA). A set of ferritin calibrators reacts with specific antibodies 
coated onto microparticles to form an insoluble complex which can be measured biochemical 
analyzer at a series of different wavelengths (Fig.2).

MAb combination B: CSB-DA027BmN③- CSB-DA027BmN④

B. LETIA platform

Fig.1 Calibration curves for ferritin in 
sandwich chemiluminescence 

immunoassay (CLIA)

Fig. 2 Calibration curves for ferritin by 
LETIA
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Protein G affinity chromatography, >90%(SDS-PAGE)

Presentation

Application

Catalog Number

Mab solution in PBS with 15mM NaN (pH 7.4)3 

CLIA, LETIA, LFIA and others



CSB-DA027BmN① CSB-DA027BmN②

1.06

13.98

0.97

70
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The CUSAg CLIA Ferritin assay is designed to have a correlation coefficient (r) of >0.90. A 
study was performed where lithium heparin plasma specimens were tested in replicates of three 
using different antibody combinations on the CUSAg CLIA platform and compared to a 
commercially available diagnostic kit (Comparison Assay). Data from this study were analyzed 
using the Passing-Bablok regression method and are summarized in the following table and 
scatted plot (Fig.3). Results show good parallelism between the two systems.

Clinical Comparison2

A. CLIA platform

Fig 3 Clinical comparison of CUSAg CLIA Ferritin assay and commercial diagnostic assays.

Slope

Intercept

Correlation Coefficient(r) 

Number of sampies

Passing-Bablok
regression

Regression Method

In order to meet the application of CUSAg anti-ferritin MAbs on LETIA platform, 35 clinical blood 
samples were separately tested using mixed MAbs on the CUSAg LETIA platform and compared to 
a commercial diagnostic kit. The correlation coefficient between the two systems is over 0.98.

B. LETIA platform

Fig.4 Comparison of 
CUSAg LETIA ferritin 
assay and commercial 

diagnostic assays

Thermal stability3

Our anti-human ferritin monoclonal antibodies presented in PBS buffer without any preservative 
were stored at -20°C, 2-8°C and 37°C for 15 days, respectively. During this period,the titers of 
four MAbs were determined, respectively. Fig.5 shows the relative titers of the MAbs treated at 
37°C or 2-8°C were similar with that at-20°C. All the MAbs were stable from -20 °C to 37°C. 

Two anti-ferritin antibodies(CSB-DA027BmN③ and CSB-DA027BmN④ ) were stored at 2-8℃ 

and 37 ℃ for 7 days，then the antibodies were prepared into latex-enhanced immunoturbidimetric 
reagent, respectively. The results showed that the changes in absorbance were identical at 
different temperatures.

Fig.5 Evaluation of anti-ferritin MAbs stability at different temperatures

Fig.6 Evaluation of anti-ferritin 
MAbs stability on latex-enhanced 
immunoturbidimetric platform
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◎ Recombinant Ferritin Light Chain

Ferritin light chain is a protein that in humans is encoded by the FTL gene. This gene encodes 
the light subunit of the ferritin protein, Ferritin is the major intracellular iron protein in 
prokaryotes and eukaryotes. It is composed of 24 subunits of the heavy and light ferritin chains.

The recombinant ferritin light chain protein (Cat: CSB-DP027B) is also offered by CUSAg. It 
could be used as calibrator in immunoassay and applied to western blotting.



Epididymis protein E4(HE4)

Human epididymis secretory protein E4(HE4)is a protein in humans that is encoded by the 
WFDC2 gene.This gene encodes a protein that is a member of the WFDC domain family. The 
WFDC domain contains eight cysteines forming four disulfide bonds at the core of the protein, 
and functions as a protease inhibitor in many family members. This gene is expressed in 
pulmonary epithelial cells, and was also found to be expressed in some ovarian cancers.

HE4 is a serum biomarker to aid in differentiating benign and malignant disease in women with a 
pelvic mass.Serum HE4 levels are relatively stable across the menstrual cycle of reproductive 
aged women and can be determined on any day to evaluate risk of ovarian malignancy.

HE4 is a tumor marker of ovarian cancer.It has important clinical significance in the early 
diagnosis, monitoring and prognosis evaluation of treatment, also brings more powerful basis for 
early ovarian cancer detection.

◎ Anti-Human HE4 Monoclonal Antibody  
A new generation of anti-HE4 monoclonal antibodies, which was recently produced by CUSAg, 
makes possible the development of highly sensitive and rapid sandwich immunoassays. The 
sensitivity and specificity of anti-HE4 monoclonal antibodies have been repeatedly tested by 
chemiluminescence immunoassay(CLIA).Our in-house assays have a linear detection range from 
2.3 to 1400 pmol/L. All recommended MAb combinations were evaluated in medium-scale 
clinical trials with blood samples. 
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Specification

Target species

Host animal

Cell line used for fusion

Immunogen

Purification method, Purity

Presentation

Application

Catalog Number

Properties

Human

Mice Balb/c

Sp2/0

Human HE4

Protein G affinity chromatography >90%(SDS-PAGE)

Mab solution in PBS with 15 mM NaN  (pH 7.4)3

Chemiluminescence immunoassay(CLIA)

CSB-DA018BmN

CSB-DA018BmN

CSB-DA018BmN

，

①

②

③

Two levels of HE4 controls were analyzed in replicates of ten using our anti-HE4 monoclonal 
antibodies on the CUSAg CLIA platform. Data from this study are summarized in the following 
table, the relative bias was <10%.

10

10

10

10

9.22

547.64

10.14

592.44

0.61

33.95

0.53

46.55

6.6

6.2

5.2

7.8

All monoclonal antibodies were tested in pairs as capture and detection antibodies to select the 
best two-site MAb combinations for the development of a quantitative sandwich 
immunoassay.Calibration curves for two best two-site combinations are shown in 

2Fig.1(R >0.99). The best selected MAb combinations for quantification of human HE4 are 
(capture-detection respectively): 
MAb combination A:CSB-DA018BmN②-CSB-DA018BmN③

MAb combination B:CSB-DA018BmN③ CSB-DA018BmN①-

Calibration Curve11

 Fig.1 Calibration curves for HE4 in sandwich 

chemiluminescence immunoassay (CLIA)

Precision 12

Pairs Control n Mean Conc.(pmol/L) SD CV(%)

Control Low

Control High

Control Low

Control High

A

B

Recovery13

The known concentration of HE4 was determined using the CUSAg CLIA platform and the 
resulting recovery percentage was calculated. The recovery percentage mean values of the HE4 
immunoassays using two MAb combinations were 103.2% and 102.1%, respectively.

Tumor markers Tumor markers



◎ HE4 Protein

A certain amount of excellent HE4 protein (Cat: 
CSB-DP018B) is also offered by CUSAg. It 
could be used as calibrator in immunoassay and 
applied on Western Blotting. 
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A study was performed where 40 specimens were tested using two antibody combinations on the 
CUSAg CLIA platform and compared to a high-quality comparison assay. Data from this study 
is analyzed and summarized in the following figure (Fig.2).These results reveal CUSAg MAb 
combinations can be applied on double-MAb-sandwich-immunoassays.

Clinical Comparison14

 Fig.2 Determination of clinical samples using 

two MAb combinations on CLIA platform

Alpha-fetoprotein(AFP)

Alpha-fetoprotein (AFP) has been widely used as a diagnostic marker. AFP is a plasma protein 
produced by the yolk sac and the liver during fetal development. It is thought to be the fetal form 
of serum albumin. In pregnant women AFP levels can be measured from urine, maternal blood or 
amniotic fluid. It is used as part of a screening test for various developmental abnormalities in 
which AFP will be elevated.

AFP parts into the maternal blood circulation through amniotic fluid.In maternal amniotic fluid 
or maternal serum AFP can be used in the prenatal fetal monitoring.AFP may also have increased   
in amniotic fluid when the intrauterine fetal death, teratoma and other birth defects .

In adults, AFP can rise in about 80% of the patients with liver cancer serum，AFP positive rate 

was 50% in germ cell tumor, AFP may also appear different degree of increase in patients with 
pancreatic cancer or lung cancer and liver cirrhosis.Liver cells restore the function of producing 
the protein when it cancerates.AFP has become a specific clinical index of the diagnosis of 
primary liver cancer.

◎ Anti-Human AFP Monoclonal Antibody 

A new generation of anti-AFP monoclonal antibodies, which was recently produced by CUSAg, 
makes possible the development of highly sensitive and rapid sandwich immunoassays. The 
sensitivity and specificity of anti-AFP monoclonal antibodies have been repeatedly tested by  
chemiluminescence immunoassay(CLIA). Our in-house assays have a linear detection range 
from 20 to 1000 ng/mL. All recommended MAb combinations were evaluated in medium-scale 
clinical trials with blood samples.

Specification

Target species

Host animal

Cell line used for fusion

Immunogen

Purification method, Purity

Presentation

Application

Catalog Number

Properties

Human

Mice Balb/c

Sp2/0

Human AFP

Protein G affinity chromatography >90%(SDS-PAGE)

Mab solution in PBS with 15 mM NaN  (pH 7.4)3

Chemiluminescence immunoassay(CLIA)

CSB-DA214HmN CSB-DA214HmN CSB-DA214HmN

，

①  ②  ③

Tumor markers Tumor markers



55.01

377.85

50.15

338.13

1.47

30.44

2.55

25.94

2.7

8.1

5.1

7.7

10 11

All monoclonal antibodies were tested in pairs as capture and detection antibodies to select the 
best two-site MAb combinations for the development of a quantitative sandwich immunoassay. 

2Calibration curves for two best two-site combinations are shown in Fig.1(R  >0.99). The best 
selected MAb combinations for quantification of human AFP are (capture-detection 
respectively): 

Calibration Curve11

Precision 12

Two levels of AFP controls were analyzed in replicates of ten using our anti-AFP monoclonal 
antibodies on the CUSAg CLIA platform. Data from this study are summarized in the following 
table, the relative bias was <10%.

 Fig.1 Calibration curves for AFP in sandwich 

chemiluminescence immunoassay (CLIA)

Mab combination A: CSB-DA214HmN③-CSB-DA214HmN①

Mab combination B: CSB-DA214HmN②-CSB-DA214HmN①

10

10

10

10

Pairs Control n Mean Conc.(ng/L) SD CV(%)

Control Low

Control High

Control Low

Control High

A

B

Recovery13

The known concentration of AFP was determined using the CUSAg CLIA platform and the 
resulting recovery percentage was calculated. The recovery percentage mean values of the AFP 
immunoassays using two MAb combinations were 100.9% and 100.7%, respectively.

A certain amount of excellent AFP protein 
(Cat: CSB-DP214C) is also offered by 
CUSAg. It could be used as calibrator in 
immunoassay and applied on Western 
Blotting. 

◎ AFP Protein

A study was performed where specimens were tested using two antibody combinations on the 
CUSAg CLIA platform and compared to a high-quality comparison assay. Data from this study 
is analyzed and summarized in the following figure (Fig.2).These results reveal CUSAg MAb 
combinations can be applied on double-MAb-sandwich-immunoassays.

Clinical Comparison14

 Fig.2 Determination of clinical samples using two 

MAb combinations on CLIA platform
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