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Abstract

Objective: We conducted a preliminary study on the feasibility of preparing monoclonal antibody
by umbilical cord blood cells systems. Methods: Collected umbilical cord blood cells and stimu-
lated by Rubella virus, then incubated them and collected cell supernatant. By using Caprylic acid-
saturated Ammonium sulfate method, monoclonal antibody was purified, and IgG subtype identi-
fication was conducted by their subtype classification Kit of sigma. In traditional way, the prepara-
tion of monoclonal antibody cannot do without BABL/C mice and SP2 /0 hybridoma cells. Consider
this kinds of monoclonal antibody as a positive control, the reactivity and specificity of monoclon-
al antibodies were identified by Dot-ELISA. Results: By ELISA, we obtained four strains of positive
umbilical cord blood cells. After subculture, cryopreservation and resuscitation in vitro, three of
them were confirmed to secrete monoclonal antibody against rubella virus stably. The result of
monoclonal antibody subtype classification showed that, both IgG1 and IgG2 types were detected.
However, the quantity of monoclonal antibody prepared by umbilical cord blood cells was less
than that from traditional method. Conclusions: The method of prepare monoclonal antibody us-
ing umbilical cord blood cells is feasible.
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1. Introduction

Umbilical cord blood contains rich hematopoietic progenitor cells (hematopoietic progenitor cells, HPC), which
contains a considerable number of hematopoietic progenitor cells or even more than bone marrow. Therefore,
umbilical cord blood has attracted more and more attention in science, and shown a potential to replace bone
marrow to become a new source of hematopoietic progenitor cells [1]. Researches about human umbilical cord
blood mesenchymal stem cells (human umbilical cord blood mesenchymal stem cells, HUCB-MSCS) begin in
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the early part of the century, and then widely concerned by scientists. The basic composition of umbilical cord
blood is the same with that of bone marrow. Rubinstein confirmed that, the colony formed by umbilical cord
blood samples was larger than the formation of bone marrow, and umbilical cord blood might have a strong
growth potential [2]. Back in 1984, Gabultti et al. found that cord blood contains blood stem cells and more co-
lony forming cells, the ratio was significantly higher than that of peripheral blood, close to or higher than the
adult bone marrow, containing about 2 x 10° myeloid progenitor cells and 1 x 10° erythroid progenitor cells in
cord blood every 100 ml, this number is sufficiently heavy building blood function [3]. Umbilical cord blood is
rich in stem cells. And stem cells are functional cells capable of multilineage differentiation, also known as the
“universal cell”, can differentiate into various cells [4]-[7], including B cells. B cell can be activated, proliferate
and differentiate into plasma cell after stimulated again by an antigen. Antigen stimulation can cause plasma cell
activation and producing corresponding Immue globulin, and the relative content of 1gG is 65% - 80%. 1gG can
combine with the corresponding specific antigen, and perform humoral immune function [8] [9]. In addition,
umbilical cord blood is a rich source of, relatively “young”, poor antigen presentation. Based on the above cha-
racteristics of umbilical cord blood, the author has preliminarily studied on preparation of monoclonal antibody
for extraction of umbilical cord blood cells.

2. Materials and Methods
2.1. Materials

10 cord blood units were collected from the health maternal of department of gynecology and obstetrics of Affi-
liated Hospital of Qingdao University, and the maternal already discharged HIV, HBV, HCV, CMV, EBV, sy-
philis infection. Hydroxyethyl starch (HES) is American Dupont Pharma products. Monoclonal antibody sub-
type identification Kit, horseradish peroxidase, Goat anti rat IgG-HRP were purchased from Sigma company.
ELISA microplate was purchased from Costar Company USA. DAB chromogenic substrate solution was pur-
chased from Tiangen Biotech (Beijing) Co., Ltd. Other routine reagents are all pure analysis and made in China.
Monoclonal antibody standard were prepared by traditional method through the BABL/C mice and SP2/0 hy-
bridoma cells, were preparated and provided by Affiliated Hospital of Qingdao University.

2.2. Methods

2.2.1. Umbilical Cord Blood Collection

With the closed blood sampling (sterile disposable plastic blood bag sampling method) [10], we collected 10
copies of umbilical cord blood without acute and chronic diseases from full-term parturients, who are in the ma-
ternity hospital affiliated to Qingdao University. Immediately umbilical cord is cut after the delivery of fetus,
and the place of umbilical vein where we would be punctured disinfected with tincture of iodine. Use with 200
ml sterile blood bag 28 ml ACD preservation solution, umbilical vein puncture, the umbilical cord blood into the
blood bag by gravity. From time to time to shake the blood bag, it was sured that the umbilical cord blood and
preservation solution mixed fully.

2.2.2. Nucleated Cell Separation and Cell Viability Determination

Hydroxyethyl starch (HES) sedimentation method was used to separate umbilical cord blood cells [11]. Calcu-

lating the recovery rate of NC use the formula below: Recovery rate of nucleated cell = (The total cell suspen-

sion after separation x NC concentration)/(volume of umbilical cord blood before separation x NC concentration)
x 100%. Staining with 4% trypan blue, and the trypan blue exclusion rate was calculated to measure cell vitality.

2.3. The Cultivation of Umbilical Cord Blood Cells

Regulating the concentration of CBMC to 1 x 10%ml using PRMI-1640 (GIBCO) culture medium which con-
tained 20% fetal bovine serum in biosafety cabinet. Then transferring CBMC into a 6-well plate, the capacity of
each hole was 35 mm, and only 1 ml CBMC was used for each hole. Repeat 3 times. Cultured for 9 days under
the condition of 37°C, saturated humidity and 5% CO, in incubator, and amplified culture twice during this time.
Inverted microscope was used to observe cell’s growth state. Cells were collected on the ninth day, stained with
4% trypan blue, and the trypan blue exclusion rate was calculated.
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2.4. Immunization

With rubella virus as antigen, stimulating the umbilical cord blood cells which were in well condition with a se-
ries concentration of 0.1%, 1% and 10%. Cultured the umbilical cord blood cells for 5 days under the condition
of 37°C, saturated humidity and 5% CO, in incubator, and collected the cultured cell supernatant for use.

2.5. Monoclonal Antibody Purification and IgG Subtype Analysis

Rubella virus as antigen, indirect ELISA identification was applied to detect and screen those positive umbilical
cord blood cells which secreted the monoclonal antibody against rubella virus [12]. Cultured cell supernatant
was collected and purified by using Caprylic acid-saturated Ammonium sulfate method [13] [14]. The monoc-
lonal antibody subtype classification kit of sigma was used to do subtype identification [15].

2.6. Identification of Reactivity and Specificity of Monoclonal Antibody

In the experimental group, HSV-1, HSV-I1I, RSV, AS, ADT, CMV, MV and Rubella virus were used as antigen,
respectively, and Dot-ELISA were used to identify the reactivity and specificity of Monoclonal antibody [16]-
[19]. Meanwhile, control group should be set. In the control group, HSV-I, HSV-II, RSV, AS, ADT, CMV, MV
and Rubella virus were also used as antigen, and the diagnosis of rubella virus monoclonal antibody from tradi-
tional way was carried out with Dot-ELISA method. Comparing the experiment results between experimental
group with control group.

3. Results
3.1. Cell Viability and Recovery Ratio of Umbilical Cord Blood Cells

10 copies of umbilical cord blood were collected, and each of the blood volume was 20 ml - 140 ml, with (70 +
20) ml being average. The CBMC value of each collection, on average, was (1.21 + 0.93) x 10° on a scale from
4.2 x10° to 4 x 10°. The recovery rate of NC was 87.3%, and the trypan blue exclusion rate of recycled NC was
greater than 98.9%.

3.2. Subtype Identification of IgG

By ELISA, we obtained four strains of positive umbilical cord blood cells. After subculture, cryopreservation
and resuscitation in vitro, three of them were confirmed to secrete monoclonal antibody stably, respectively,
named MAb 5A2, MAb 2C4, MAb 4E1. The result of monoclonal antibody subtype classification showed that,
the antibody secreted by MAb 5A2 and MADb 4E1 belonged to 1gG1, while the antibody secreted by MAb 2C4
belonged to 1gG2a.

3.3. Reactivity and Specificity of Monoclonal Antibody

The experiment result indicated that, in experiment group, none of those antibody secreted by MAb 5A2, MAb
2C4 and MADb 4E1 could specifically reacted with HSV-I, HSV-II, RSV, AS, ADT, CMV or MV, but that all
could specifically reacted with rubella virus. The same result goes with the control group which obtained anti-
body in traditional way by Qingdao University Medical College. This shown that both of the antibody from um-
bilical cord blood cells and hybridoma cells were specific monoclonal antibody against rubella virus.

4. Discussions

At present the general preparation of McAb is through immune experimental animal animal and hybridoma cell
to obtain. Experimental animal of the method selection is usually BALB/C mouse, a pure strain of mice, the
higher demands on the feeding conditions. The immune status of mouse BALB/C is the premise for hybridoma
cells producing antibody, but the serum antibody level of immunized mice was not with the relative relationship.
Hybridoma cells is the hybrid cell, in the passage and storage process, the stability of the genome may change,
and part of chromosome or gene loss. In addition, the technical requirements of the fusion of B lymphocyte and
hybridoma cells for test personnel and the sterile degree of test operation environment are very high. These fac-
tors can lead to the preparation of monoclonal antibody to failure, which greatly restricted the preparation and
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application of high quality monoclonal antibody [20].

Because of the ability of more primitive proliferation and more differentiation, umbilical cord blood cells can
rebuild long-term hematopoietic stem/progenitor cells. A large number of these cells can be expanded in vitro
and its antigen expression is weak, and then the umbilical cord blood cells is expected to replace the experimen-
tal animal and hybridoma cell used in the traditional preparation of monoclonal antibody. This study is the first
to apply umbilical cord blood cell to the preparation of monoclonal antibody, and make full use of the great re-
sources advantages of umbilical cord blood. Preparing monoclonal antibody with cord blood can make the re-
duce the cost, short the preparation period, overcome all sorts of factors in the traditional preparation of McAb,
and increases the chances of successful preparation of monoclonal antibody. Results reported in this paper has
important scientific significance, more inestimable social benefits and economic benefits. This is just a prelimi-
nary study that using umbilical cord blood cell to preparation of McAb, and conformed that it is feasibility for
preparing monoclonal antibody by umbilical cord blood cell. But it should be further explored whether the same
results will also be obtained by other antigen. In addition, the antibody titers, activity, stability and so on also
need further study, which umbilical cord blood cells generated after stimulated by antigen.

5. Conclusion

This paper has introduced a methodology to preparing monoclonal antibody, and perform that it is feasible for
preparing monoclonal antibody by umbilical cord blood cell.
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