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Abstract 

CD23 is a multifunctional molecule. As a member of the FcεR family, CD23 is a 
receptor for IgE, and previous studies in the group showed that IgE-antigen complex 
can be captured by peripheral CD23+ B cells and then rapidly transported to B cell 
follicles, which induce the following antibody feedback response. Besides, CD23 also 
belongs to the C-type lectin family. With the presence of Ca2+, C-type lectins can bind 
specific carbohydrates. Sequence comparisons between CD23 and other C-type 
lectins like DC-SIGN and SIGN-R1 reveal that they have many similarities, 
DC-SIGN and SIGN-R1 are both important pattern recognition receptors during 
innate immune response. When turn to the localization of human CD23, we found it 
situated on chromosome 19p13, very close to the DC-SIGN and SIGN-R1 genes, and 
all of these three lectins have 4 S-S bridges, suggests they seem to be structurally 
similar to each other. Moreover, some previous experiment data evidenced that CD23 
can bind to specific carbohydrates like galactose. 

Based on the evidences above we hypothesize that CD23 can function as a pattern 
recognition receptor. This study is trying to find some ligands of CD23 like bacteria, 
viruses, apoptotic cells or other carbohydrate molecules, and then administer these 
ligands in mice to study their interaction with CD23 in vivo. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Is CD23 a pattern recognition receptor? 

Popular science summary 

Hui Xu 

 
IgE is the main player in many hypersensitivity or 
allergy diseases. During the allergy diseases 
process, components of allergens like dust will 
bind to its specific IgE and then interact with FcεR 
I on the mast cells, inducing the following 
hypersensitive reaction. Apart from this, IgE has a 
secondary receptor -CD23 (Fig. 1), IgE and its 
specific antigen can be captured by CD23 positive 
B cells, and these B cells will transfer the the 
IgE-antigen complexes to spleen follicles and 
induce antibody enhancement or inhibition. This 
mechanism is called antibody feedback regulation. 
CD23 is a muti-functional molecule, and differs 
from other Fc receptors. CD23 also belongs to the 
C-type lectin family, which indicates CD23 can 
bind to specific carbohydrates with its lectin head.  
 
The lectin binding capacity of CD23 was proved by several studies, shown that 
several integrins can bind to CD23 through its carbohydrates recognition capacity. 
Carbohydrates are common structures which are also exist on many pathogen surfaces 
like bacteria and viruses. In this study we hypothesize that CD23 can recognize 
foreign pathogens through the carbohydrates structure based on its lectin head domain 
and its carbohydrates recognition capacity. 
 
In order to study the binding between CD23 and different carbohydrates ligands, we 
generated two kinds of CD23 molecules, a soluble form and a membrane bind form, 
both forms have YFP signal protein bind to the CD23 molecules, which can facility 
the following detection process. We also proved experimental data of binding test 
between CD23 and several possible ligands, this information provide surpport for the 
following study of the biological function of CD23 molecule. 
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Abbreviations

ADAM10             

CFSE                   

CD  

CRD 

DC 

DC-SIGN 

 

DMEM                  

Ig 

Lz 

LPS 

PPR                    

PBS   

SIGN-R1 

                  

YFP  

a disintegrin and metalloproteinase 10 

5(6)-Carboxyfluorescein diacetate N-succinimidyl ester 

cluster of differentiation 

carbohydrate recognition domain 

dendritic cell 

Dendritic Cell-Specific Intercellular adhesion 

molecule-3-Grabbing Non-integrin 

Dulbecco’s Modified Eagle’s Medium 

immuno-globin 

leucine zipper 

lipopolysaccharide 

pattern recognition receptor 

phosphate buffered saline 

Specific Intracellular adhesion molecule-3 Grabbing 

Non-integrin homolog-Related 1 

yellow florescent protein
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



7 
 

Introduction 

Our immune system is working at different regulation levels, like the secretion of 
different cytokines and cell-to-cell interactions through receptor mediated signaling. 
CD23, principally known as the low affinity receptor for IgE [1, 2], is involved at 
both of these regulation levels. In addition to its IgE binding capacity, CD23 can also 
function as a soluble molecule and regulate IgE synthesis [3].  
 

General features of CD23 

CD23 forms a homo-trimer structure when expressed on the cell surface [Fig. 1]. It 
has three large C-terminal extracellular head domains with binding sites for 
carbohydrates and IgE at different positions, followed by a stalk region composed of 
several repeats that construct a coiled-coil[4, 5]. CD23 is expressed on mature B 
lymphocytes[6, 7], follicular dendritic cells[8] (FDCs), and endothelial cells. Previous 
studies in our group show that 
IgE-antigen complexes in blood 
circulation can be captured by peripheral 
CD23+ B cells, then CD23+ B cells can 
rapidly transport the complexes into 
spleen follicles, thus induce the 
following enhanced antibody 
response[9].   
Membrane bound CD23 can be cut by 
ADAM10 [10, 11] (a disintegrin and 
metalloproteinase 10) and is released 
from the cell surfaces as a free soluble 
molecule in monomeric or trimetric 
forms depending on the cleave site. The 
soluble CD23 works like a cytokine and 
is mainly functioning in regulation of 
IgE synthesis [3].  

 

CD23 as a C-type lectin 

In contrast to other Fc-receptors, CD23 belongs to the C-type lectin family. In the 
presence of Ca2+, C-type lectins can bind to specific carbohydrate structures. Many 
C-type lectin members can recognize pathogen with carbohydrates on their surface, 
we refer them as pattern recognition receptors [12] (PPRs). As a member of the 
C-type lectin family, CD23 has carbohydrate binding domains (CRDs), and propose 
high potential to be a PPR. Lectin was named in 1954 as a protein in plant seeds 
which recognizes different types of blood due to the different structure of 

N-linked  

glycosylation 

C-terminal tail 

Head domain 

Coiled-coil 

stalk 

N terminal 

 

Figure 1| Structure of membrane bound CD23  
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carbohydrate on blood cell surface. C-type lectins can bind sugars using their highly 
conserved CRDs in a calcium-dependent manner. Based on their molecular structure, 
C-type lectins can be classified into two groups: type I and type II C-type lectins, 
which have their amino (N) terminus outside or inside the cytoplasm of the cell 
respectively. Identified so far, type I C-type lectins always have several CRD domains 
while type II only have a single CRD domain[13] [Fig. 2]. CD23 has the N terminus 
inside the cell and CD23 monomer has one CRD domain and thus belongs to type II 
C-type lectins. 
 

 

 

Sequence comparisons to DC-SIGN and SIGN-R1 

When we turn to the genomic organization of mouse CD23, we find it is localized on 
chromosome 8, together with very close neighbor DC-SIGN within the same coding 

Figure 2 | Two types of C-type lectin 
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region [Fig. 3]. The close localization and 
similarities of the gene structure suggest 
that they may evolve from the same 
ancestral gene through duplication [14].  
Alignment of CRDs from DC-SIGN and 
CD23 from different backgrounds shows 
33% identical at amino acid level [14] 
[Fig. 4].   
 

 
 
DC-SIGN and CD23 are both members of type II C-type lectins. Previous studies 
show that DC-SIGN is an important PPR, which is able to bind the HIV surface 
protein, gp120 [15]. As we can see from Figure 4, at the region which determines the 
carbohydrate binding specificity, DC-SIGN and CD23 from mice and rat all possess 
the same residues (EPN), this indicates that CD23 from mice and rat are very likely to 
bind mannose structures. It is also reasonable to predict that ligands for DC-SIGN are 
also able to bind to CD23. 
 

Potential ligands of CD23 

Table 1 | Potential ligands of CD23 

 

Potential ligands of CD23 Reasons as candidates 

LPS Interacts with SIGN-R1 [16] 

Apoptotic/necrotic cells Change of carbohydrate surface pattern 

HIV-1 Bind to DC-SIGN and SIGN-R1 [17, 18] 

Striptococcuspneumoniae Mannose-receptor ligand [19] 

Candida albicans DC-SIGN and mannose-receptor ligand [20] 

Figure 3 | mouse CD23 and DC-SIGN are closely 

located on chromosome 8 

 

Figure 4 | Alignment of DC-SIGN and CD23 from human, rat and mice at amino acid 

level. Residues involved in calcium-dependent bind of carbohydrates (+) 

are shown in high gray. +p++ region determine the carbohydrate binding 

specificity. 
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Based on the structure of CD23 and its similirity with DC-SIGN and SIGN-R1, we 
listed several potential ligands that may bind to CD23 (Tab. 1). We will test the 
binding capacity between these ligands and CD23 in this study. 

Aims of this study 

 

 Establish stable cell lines that express CD23 molecules in both membrane bind 

form and soluble form. 

 Find ligands that can bind to CD23. 
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Materials and methods 

Ethics statement 

 

All animal experiments were approved by the local animal ethics committee in 
Uppsala, Sweden (protocol numbers C117/7 and C146/10). All mice were bred and 
maintained in the animal facilities at the National Veterinary Institute (Uppsala 
Sweden) and were routinely observed by skilled personnel to check their health status. 
 

Mice and reagents 

Mice: BALB/c mice were from Bommice (Ry, Denmark), CD23 deficient (-/-) mice 
were obtained from Dr Kishimoto (Osaka University Medical School, Japan) and 
were backcrossed to BALB/c for 10 generations. 
 

Cell culture medium: 293T and 293 cells were cultured in Dulbecco’s Modified 
Eagle’s Medium (DMEM) with addition of 1 mM Sodium pyruvate 50 μl/ml 
Penicilin-Streptomycin (Sigma-aldrich) and Fetal Bovine Serum (Invitrogen) to a 
final concentration of 10%. 
 

Antibodies: The following mAbs were used in this study. For 293/mCD23-YFP cell 
identification, PE-Cy7-labeled anti-CD23 (B3B4, eBioscience), PE-labeled 
anti-CD23 (B3B4, eBioscience) were used. For LPS binding assay, APC-labeled 
streptavidin (eBioscience) was used. For apoptotic thymocytes-CD23 binding assay, 
PE-labeled anti-B220 (eBioscience), biotinylated anti-CD21 (BD biosciences) and 
PE-labeled streptavidin (eBioscience) were used. 
 

Plasmids amplification and identification 

Plasmids coding for YFP tagged soluble trimetric mouse CD23 (lz-CD23-YFP) and 
YFP tagged membrane bound CD23 (mCD23-YFP) were kind gift from Dr. Daniel 
Conrad (Virginia Commonwealth University, Richmond, VA). To make the plasmids 
proper for transfection usage, competent E.coli iDH5αstrain (obtained from Forster 
Lab, Uppsala University, Uppsala, Sweden) was chosen to amplify the plasmids. 
Briefly, 20 ng of each plasmid was mixed with 200 μl competent cells respectively. 
The mixture were kept on ice for 30 min and then spread on LA-Kan (50 μg/ml) 
plates then incubated overnight at 37 oC. The next day, 2 clones from each plate were 
chosen and incubated in 15 ml LB-Kan (50 μg/ml) medium with shaken overnight at 
37 oC. Plasmid midikit (QIGEN Cat.12143) was then used for the plasmids extraction. 
Based on the construction of the plasmids, restriction enzyme BamHI (Fermentas, Cat. 
ER0051), EcoRI (Fermentas, Cat. ER0271) were chosen to identify lz-CD23-YFP and 
mCD23-YFP respectively. 

http://products.invitrogen.com/ivgn/product/12763025?ICID=search-product
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Transient transfection and stable transfection 

293T cells used for transient transfection were a kind gift from Göran Akusjärvi 
(Uppsala University, Uppsala, Sweden). Fugene HD (Promega, Cat. E2311) was used 
for the transfection according to the manufacturer’s instructions. 293T cells were 
cultured on 6-wells plate until 70% confluence, then 3 μg plasmid of ether 
lz-CD23-YFP or mCD23-YFP were mixed with 10 μl Fugene HD reagent, after 
incubation at room temperature for 10 min, the mixtures were added to 1 well of cells 
with gentle mix, then the cells were put back to the incubator. After 24h incubation, 
cells were checked with flow cytometry to monitor the YFP expression. 
 
293 cells for stable transfection were obtained from Lena Kjellén (Uppsala University, 
Uppsala, Sweden). Transfection method is the same as described above. Twenty four 
hours after the transfection, cells were diluted with a ratio of 1:40, then 800 μg/ml 
G418 (Invitrogen, Lot. 1013896) were added to kill the untransfected cells. Fifteen 
days after the transfection, live cell colonies were picked up and expanded for flow 
cytometry examination. 
 

Cell identification of 293/mCD23-YFP cells 

Positive colonies of 293/mCD23-YFP cells with YFP expression were selected 
through flow cytometry. Cells were stained with labeled anti-CD23 Abs to check 
whether the CD23 molecules were expressed together with YFP. To do this, selected 
colonies were expanded in a T-25 flask, and 100 million cells were taken when they 
were 80% confluence. Cells were then stained with PE labeled anti-CD23 and 
checked with flow cytometry. 
 
We also used confocal microscopy to identify the 293/mCD23 cells. One million cells 
were added on a glass slide in a 100x20 mm plate. After cultured in the incubator for 
3 days and when the cells reached 50% confluence, the slides were fixed with 
methanol for 5 min and then rehydrated with PBS for 10 min. After rehydration, 
unspecific binding sites were blocked with blocking buffer (5% horse serum, 0.02% 
NaN3 in PBS) for 40 min. Then the slides were washed twice with PBS and added 
1:100 diluted PE labeled anti-CD23 antibody After incubation at room temperature 
for 50 min, the slides were gently washed twice with PBS and 20μl DAPI solution 
(S36936, invitrogen) were added with cover slip. Immuno-fluorescence was detected 
by a LSM 700 confocal microscopy (Carl Zeiss). Photos of the cells were taken by 
ZEN 2009 software (Carl Zeiss). 
 

LPS binding assay 

LPS binding assay was performed to check if LPS can bind to 293/mCD23-YFP cells. 
For each sample, LPS-EB biotin (Invivogen) was diluted in cell growth medium at a 
final concentration of 100 μg/ml and incubated at 37 oC for 10 min. At the same time, 
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a suspension of 2x107 cells/ml 293/mCD23-YFP cells was prepared in cells growth 
medium. Then 50 μl cell suspension was mixed with 50μl LPS-EB biotin solution and 
incubated at 37 oC for 20 min in a 5 ml tube. After the incubation, the tube was filled 
with cold PBS and centrifuged for 5 min at 1400 rpm. After washed twice, the pellet 
was then resuspended in 100 μl cold PBS containing 10 μg/ml streptavidin-APC. The 
mixtures were incubated for 30 min on ice under gentle agitation,. Cells were then 
washed three times with cold PBS and checked with flow cytometry. 
 

Apoptotic thymocytes-CD23 binding assay 

For the generation of apoptotic cells, thymocytes from BALB/c mice were collected 
and first stained with 5(6)-Carboxyfluorescein diacetate N-succinimidyl ester (CFSE) 
(Sigma-aldrich). After staining, cells were treated with1 mM dexamethasone for 4 h. 
Annexin V-FITC Apoptosis Detection Kit (Sigma-Aldrich) was then used to confirm 
the apoptotic induction. 
During the apoptotic induction, spleens from both wild type BALB/c and CD23-/- 

mice were collected and smashed. After 2 times of washing with FACS buffer (2% 
FBS in PBS), 1 million splenocytes from each genotype were mixed with 1 million 
apoptotic thymocytes in complete DMEM cell culture medium and co-cultured at 37  

oC for 2 h. Then the cultured cells were washed twice with FACS buffer following 
with the staining of PE-labeled anti-B220, biotinylated anti-CD21 and PE-labeled 
streptavidin. The cells were then washed with FACS buffer and checked with flow 
cytometry. 
 

Flow cytometry 

For transfected cell YFP examination and 293/mCD23-YFP test, 100 million cells 
were centrifuged at 400x g. Cell medium was removed and cells were resuspended 
and washed twice with FACS buffer. Cells were then stained at 4 oC in dark for 30 
min with 50 μl optimal amount of antibodies. Cells were washed again with FACS 
buffer after the staining and resuspended to 300 μl. For the LPS binding assay and 
apoptotic thymocytes-CD23 binding assay, cells were treated as described above. 
Two hundred thousand events were acquired by a LSRII cytometer (BD Bioscience). 
Data were then analyzed using FlowJo software (Tree Star Inc). 
 

Statistical analysis 

Statistical differences between samples were determined by Student’s t-test. Values 
for p>0.05 (not significant, ns) and p<0.05(*) are indicated in the figures. 
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Results 

YFP successfully expressed in 293T/lz-CD23-YFP and 293T/mCD23-YFP cells 

 
To make the plasmid 
proper for transfection, 
we used E.coli strain 
DH5α to amplify the 
plasmid. After the 
plasmid-extraction, the 
restriction 
enzyme-identification 
showed that the 
amplified plasmids 
were identical to the 
original ones [Fig. 5A]. 

The amplified plasmids 
were then used to 
transfect 293T cells, 
and we then checked 
the YFP expression of 
the transfected cells 
[Fig. 5B]. Compared to 
the untransfected 
control, which had no YFP signal, both transfected 293T cells gave high expression of 
YFP [Fig. 5B], indicated that both of the lz-CD23-YFP and mCD23-YFP plasmids 
were in right coding and can be properly expressed in 293T cells. 

Figure 5A | Original lz-CD23-YFP plasmid (lane 1) and new amplified 

lz-CD23-YFP plasmid (lane 2) were cut by BamHI, four 

bands (157bp, 239bp, 638bp and 4874bp) are shown.  

Original mCD23-YFP plasmid (lane 3) and new amplified 

mCD23-YFP plasmid (lane 4) were cut by EcoR I. 

Figure 5B | 293T cells were transfected by lz-CD23-YFP and mCD23-YFP. Twenty four hours 

after tranfection, transfected cell were collected and washed twice in FACS buffer 

then resuspended in FACS buffer and checked by flow cytometry. Untransfected 

293T cells were used as control. 

Figure 5C | YFP expression level of 293T/lz-CD23-YFP and 293T/mCD23-YFP cells compared to 

untransfected 293T cells 
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Stable 293 cell colonies generated from both lz-CD23-YFP and mCD23-YFP 

transfected cells 

 

In order to use the CD23 expression cells without frequent transfection, we chose 293 
cells to establish stable cell lines with CD23 expression. After the examination of 
YFP signal by flow cytometry, we selected 3 colonies from each transfected cell lines 
with highest YFP expression [Fig. 6B]. In the case of transfection, the plasmid can be 
either inserted into the chromosome of the cell or can be maintained as episomes. 
Chromosome intergradation can give very stable expression of the inserted gene but 
the possibility is very low, episomal plasmids take most of the situation. Here in our 
case we thought most plasmids should be kept as episomes, so we still kept 400 μg/ml 
G418 in the cell medium after the selection, to prevent those cells losing plasmids. 

 

 

Figure 6A  |  Gating strategy for how the YFP positive cells were gated. 

Figure 6B     | Proportion of positive cells from 293/lz-CD23-YFP and 293/mCD23-YFP 

colonies compared to untransfected negative control. Colonies 1-4, 1-7, 

1-12 from 293/lz-CD23-YFP cells and 2-1, 2-6, 2-11 from 

293/mCD23-YFPcells were selected for subsequent use. 
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293/mCD23-YFPcells showed both CD23 and YFP expression 

 
According to the construction of the plasmids, the CD23 molecule should be 
expressed along with the YFP as a recombinant protein, but point mutations that can 
cause reading frame errors commonly happen during the cloning process, thus it is 
necessary to confirm if CD23 is correctly expressed together with YFP. To achieve 
this aim, we used labeled anti-CD23 antibodies to stain the 293/mCD23-YFP cells, 
and then checked them with both flow cytometry and confocal microscopy. For the 
flow cytometry result [Fig. 6A], YFP was not expressed in all transfected cells, so we 
could gate the cells separately as YFP expressing cells and non-YFP expressing cells. 
As the CD23 should be expressed together with YFP, we should get the labeled 
anti-CD23 signal in the YFP expression population only. We labeled anti-CD23 
antibodies with PE-Cy7 and we could find high PE-Cy7 signal from the 
YFP-expressing population but low PE-Cy7 signal from the non-YFP expression 
population, which corresponded to our expectation [Fig. 7A].   
 

 

 
We also plated the transfected cells on glass slides, and did in situ staining with 
anti-CD23-PE, and checked the slides with confocal microscopy [Fig. 7B]. We can 
find the red PE color co-localized with the green YFP signal, thus confirming the flow 

Figure 7A | 293/mCD23-YFP cells stained with anti-CD23-PE-cy7 then checked with flow 

cytometry. On the left showed how the YFP expression cells and non-YFP 

expression cells are defined, then PE-cy7 signals were quantified for both of the 

populations. 
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cytometry result that we had both YFP and CD23 molecule proper expressed in 
293/mCD23-YFP cells. 

 
 

LPS from E.coli and apoptotic cells showed no binding to CD23 

 
Our 293/mCD23-YFP cells have CD23 molecules on the cell surface, and we 
incubated these cells together with biotinylated LPS from E coli and after several 
washes we then stained the mixture with PE-labeled streptavidin. PE signal would be 
captured once binding between LPS and CD23 occurred. We also set up a negative 
control group in which we mixed biotinylated LPS with normal 293 cells, but the 
result showed no difference between these groups [Fig. 8A], which suggested there 
was no binding between LPS and CD23. 
We also tested the binding capacity between CD23 and apoptotic cells. We used 
dexamethasone to induce apoptosis in the thymocytes and then co-cultured these cells 
with splenocytes from both BALB/c and CD23-/- mice. Difference would be shown if 
CD23+ cells take up the apoptotic cells. We compared the double positive population 
(which indicate the binding between the apoptotic thymocytes and splenocytes) from 

Figure 7B | 293/mCD23-YFP cells stained with anti-CD23-PE then checked with confocal 

microscopy. Signals were collected from 3 channels ( DAPI, YFP, and PE). Cells 

with CD23-YFP expression were shown within the white squares. 
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each group but no significant difference was shown[Fig. 8B]. 

 

 

Figure 8A | Biotinylated LPS was diluted in DMEM medium and then mixed with    

293/mCD23-YFP cells. The mixture was incubated at 37 oC for 20 min and then 

stained with SA-APC. Different groups were present in different colors. 

Figure  8B | Thymocytes were collected from BALB/c mice. After CFSE staining and 

apoptotisis induced by Dexamethasone (Dex), these thymocytes were 

co-cultured with either splenocytes from BALB/c or splenocytes from CD23-/-. 

Then the cell mixtures were stained with anti-CD21 or anti-B220 antibodies. 

The left panel shows how the double positive populations were gated (in the 

red square), the right panel shows the comparison for different experiment 

groups. 



19 
 

Discussion 

The CD23 molecules we were using were in two forms: 
one is membrane bond form  (293/mCD23-YFP), in 
which trimer CD23 molecules are settled on the surface 
of 293 cell membrane and the stalk region passes 
through the membrane with YFP molecules in the 
cytoplasm side [Fig. 9A]. Compared to monomer 
CD23 molecules, this trimer construction has much 
higher affinity for IgE binding and is more similar to 
normal CD23 molecules on B cells and FDCs cell 
surface. We used anti-CD23 antibodies to stain these 
293/mCD23-YFP cells and has confirmed that the 
CD23 molecules and the YFP co-localize, thus we can 
use these cells to test ligands to investigate their 
interaction with CD23. Meanwhile, we are also 
searching for a positive control that can be used in our 
binding assay. 
Another CD23 molecule we have constructed is a 
soluble trimer [Fig. 9B]. It contains the extracellular 
part of normal CD23 while the trans-membrane region 
is replaced by a leucine zipper and then the YFP. The 
leucine zipper initiates the trimerization of the 
molecule and also helps to maintain the trimer 
construction. This makes our soluble CD23 move as 
free as monomer CD23 but the binding affinity to IgE and other proposed ligands is 
much higher. Also the linked YFP gene facilities the detection of CD23. However this 
construction requires us to purify protein from large amounts of cell medium. We are 
still in the medium collection step, but we have set up the IgE column for purification. 
 
 LPS is a carbohydrate structure on gram-negative bacteria, it is a common pathogen 
pattern, which also interact with DC-SIGN [16]. As we stated in the introduction that 
DC-SIGN and CD23 have high similarities on both DNA and amino acids level, we 
suggested that LPS could be a candidate for CD23 binding. However, our experiment 
didn’t detect the binding between LPS and CD23. LPS was proved as ligands for 
toll-like receptor 4 (TLR4), the binding assay protocol we used is from Alerto et 

al[21], which they used for testing LPS binding with TLR4. As the construction of 
CD23 molecule differs from TLR4, the binding conditions could also differ, thus we 
are trying to optimize our binding assay condition to get better binding affinity. This 
could also due to the LPS variation as it has different construction on different 
bacteria strains [22]. In the following experiment we plan to test LPS from other 
strains and also we are going to test intact bacteria from different strains. 
 

A 

B 

Figure 9| Two forms of CD23 
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Cell goes into apoptosis when they get damaged or they have achieved their fate, and 
it commonly happens in thymus due to the T cell selection. But the mechanism behind 
is still not clear. Great amount of evidences has shown that cells undergoing apoptosis 
will release certain cytokines and change the structure of membrane carbohydrates[23, 
24]. Then cells like phagocytes can receive these signals and take up these apoptotic 
cells. CD23 is a member of C-type lectin family which can recognize these 
carbohydrates changes. We set up the CD23-apoptotic cells binding assay to check if 
any CD23+ cells would take up apoptotic cells. The double positive population from 
each group gave no difference, which indicated that CD23 was not taking the main 
role during this process, but the existence of the double positive population implied 
some other CD23+ CD21+ cells were in charge of this work. To identify the certain 
cell population can also be interesting. 
 
Studies about CD23 come all along since it was discovered during the 1970s. IgE, 
CD21 and a series of integrins were identified as its ligands. Apart from this, the 
C-type lectin structure indicates it can possible work as a PPR which binds 
carbohydrate structures on pathogen surface. In this project we studied both 
membrane binding and soluble CD23 in trimetric form, and tested its binding capacity 
with E.coli LPS and apoptotic thymocytes, however the results showed CD23 had no 
binding of these two candidates. We are going to test more ligands in the future and 
also optimize our binding assay to make it more efficient for ligands selection. 
Once ligands are found, we are going to study the in vivo function of CD23. We will 
administer the ligands to both BALB/c and CD23-/- mice i.v., then we will harvest the 
spleens and collect blood to see how the ligands interact with CD23 in vivo. What’s 
more, we will try to identify which CD23+ cell population is functioning during this 
process. 
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