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Introduction

The development of therapeutic antibodies to combat diseases 
such as cancer and protect against pathogens is an important area 
of research. Although all of the monoclonal antibodies (mAbs) 
approved for clinical use to date are of the IgG isotype, there is 
much interest in the production of recombinant IgAs (rIgA). IgA 
is the most abundant class of immunoglobulin (Ig) produced in 
humans and is critical in conferring immunity at mucosal sur-
faces, which are the primary route of entry for many pathogenic 
organisms. Among other things, binding of IgA to bacteria and 
viruses neutralizes and prevents attachment of the pathogens 
to mucosal cells, thereby inhibiting infection and colonization. 
Because of this crucial role in mucosal immunity, there is much 
interest in engineering IgAs for clinical use. Indeed, rIgAs against 
pathogens such as Clostridium difficile, Streptococcus mutans and 
Neisseria meningitidis have been shown to confer protection.1-3 In 
addition to its role in immunity against microbes, IgA has also 
shown promise in the treatment of cancer. Studies have shown 
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that engagement of the IgA receptor FcαRI can result in tumor 
cell killing by neutrophils and polymorphonuclear cells,4-6 and 
rIgA directed against HLA class II was effective in triggering 
lymphoma cell lysis.7

All Igs are glycoproteins, containing at least one N-linked 
carbohydrate. IgGs contain one N-linked glycan at Asn297 in 
the C

H
2 domain. The glycosylation pattern for human IgA is 

complex as it contains two to five N-linked carbohydrate addi-
tion sites, depending on the isotype and allotype of IgA. IgA1, 
but not IgA2, contains a hinge region with three to five O-linked 
carbohydrates. The IgA1 heavy (H) chain contains two N-linked 
carbohydrates, one in C

H
2 (Asn263) and the other in the tail-

piece extension of C
H
3 (Asn459).8 In addition to these sites, IgA2 

possesses an additional N-linked site in C
H
1 (Asn166) and in 

C
H
2 (Asn337). The IgA2m2 and IgA2n allotypes have a fifth site 

in C
H
1 (Asn211).8,9 The carbohydrate addition sites present on 

the IgA H chain are shown as a schematic in Figure 1. Variable 
region glycosylation has also been reported for some IgAs.8,10 In 
addition, IgA can polymerize into dimers containing J chain, 
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Chinese hamster ovary (CHO) cells have been used extensively 
for the production of rIgGs because they generate proteins that 
closely resemble human antibodies. FDA approved mAbs pro-
duced in the Sp2/0 murine myeloma cell line include cetuximab, 
infliximab and basiliximab, while CHO cell-produced mAbs 
include alemtuzumab, rituximab and trastuzumab. Although 
these rIgGs contain N-glycan structures that are similar to, or 
the same as, those found in human serum IgG, it is not clear 
if other antibody isotypes also undergo the same type of carbo-
hydrate processing in these expression systems. Therefore, we 
produced rIgAs in the Sp2/0 murine myeloma and CHO cell 
lines and analyzed the structures of the N-linked carbohydrates. 
In the murine myeloma expression system, the glycan profiles of 
rIgAs were much more complex than that found in serum IgA. 
In addition, the glycans on rIgAs produced in murine myelomas 
were different from that found in rIgGs in that they contain the 
Galα(1,3)Gal epitope and N-glycolylneuraminic acid (NGNA) 
residues that are not found in humans; however, in the CHO 
expression system, the rIgAs generally contained carbohydrates 
resembling those found in human IgA.

Another advantage of using CHO cells is the availability of 
mutants that are defective in glycan processing. rIgA was also 
expressed in the Lec2 and Lec8 CHO cell lines, resulting in a 
less heterogeneous mixture of glycoforms. In addition, the level 
of sialylation for the rIgAs was found to be different from that 
reported for human serum IgA1. These studies underscore the 
importance of the choice of expression system for production of 
glycoproteins. In the case of human IgA, CHO cells appear to be 
more appropriate than murine myeloma cells for the production 
of rIgAs.

Results

Determination of N-glycan structures on rIgAs. The N-linked 
glycans on rIgGs produced in murine myelomas have been found 
to be similar to those found on human serum IgG; however, 
murine and human cells differ in carbohydrate processing. Given 
the number of N-glycan sites as well as the fact that the glycans 
are exposed on the surface of IgA, there is concern that glycans 
on rIgAs may differ significantly from those found on human 
IgA. To address this concern, we analyzed the N-glycans from 
rIgAs produced in Sp2/0 cells. These chimeric Igs contain the 
same murine variable region specific for the hapten dansyl and 
the human α1, α2m1, α2m2 or α2n H chain. Previous stud-
ies have shown that about 50–75% of the proteins are expressed 
as dimers that incorporate the endogenous mouse J chain pro-
duced by the Sp2/0 cells.20 The structures of the N-glycans 
were determined using MALDI-TOF. The acidic glycans were 
detected in the negative mode as (M-H)- ions, neutral glycans 
were detected in the positive mode as (M+Na)+ ions, and the 
corresponding mass was expressed as mass/charge (m/z). The 
spectral peaks were assigned as likely N-glycan structures using 
the Cartoonist computer software21 based on mass and published 
information regarding the glycans attached by the cell line. For 
instance, murine myelomas and CHO cells lack expression of 
N-acetylglucosaminyltransferase and do not add a bisecting 

which has one N-linked glycan, and can be assembled into secre-
tory IgA (SIgA), which has an additional seven N-linked glycans 
on secretory component (SC).

Several papers have described the N-glycans on IgA from 
normal serum and human myeloma-derived IgA. One consis-
tent finding from these studies is that the predominant glycans 
found are complex biantennary structures with high levels of 
sialylation.10-15 These glycans vary in the presence or absence of a 
bisecting N-acetylglucosamine (GlcNAc) and core fucose (Fuc). 
Some myeloma IgAs also contain incompletely galactosylated 
complex glycans and some tri- and tetra-antennary and oligo-
mannose structures.12,15 In addition, there appears to be evidence 
for site-specific glycan processing as fucosylation is observed in 
the N-glycans from the tail-piece of IgA1 but not in the C

H
2 

glycan.15,16

As mentioned above, IgA is present in different molecular 
forms. It exists mostly as a monomer in serum, but is found as a 
dimer and as SIgA at mucosal surfaces. Interestingly, the various 
molecular forms of IgA differ in their carbohydrate composition. 
Oligomannose glycans have been found exclusively on polymeric 
but not monomeric serum IgA, and polymeric IgA appears to 
contain less disialylated glycans than monomeric IgA.14 SIgA 
glycans differ significantly from that of serum IgA. Serum IgA 
has shown to be highly sialylated with reports ranging from 65% 
to >90%,10,13,14 while the H chain of SIgA contains <15% sialy-
lation.17 The H chain glycans on SIgA are less processed with 
66% of the N-glycans containing a free terminal GlcNAc on 
one antenna and 12% constituting oligomannose structures.17 
In addition, Th2 cytokines have been shown to influence the 
structure of IgA glycans in mice,18,19 suggesting that the microen-
vironment of IgA synthesis plays a role in determining which gly-
coforms are produced.

An important factor to consider when producing recombinant 
glycoproteins is that glycan processing is species- and cell type-
specific. Mammalian cell lines such as murine myelomas and 

Figure 1. Glycosylation of human IgA. IgA1 has N-linked carbohydrate 
addition sites in CH2 (Asn263) and in CH3 (Asn459) and O-linked carbohy-
drate in its hinge region. IgA2 lacks O-linked carbohydrates, but has ad-
ditional N-linked sites in CH1 (Asn166) and in CH2 (Asn337). The IgA2m2 and 
the IgA2n allotypes have a fifth N-linked site in CH1 (Asn211). ■, N-linked 
glycan; 𐐄, O-linked glycan.
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GlcNAc.22 For some of the spectral peaks, there was ambiguity 
in the assignment of a glycan structure. In these cases, all possible 
structures were assigned to the peaks.

Analysis of sialylated glycans on rIgAs produced in murine 
myelomas showed a mixture of hybrid and complex N-linked 
glycans (Fig. 2). The sialylated glycan pool for the rIgA2 allo-
types was more complex than that of IgA1 possibly due to the 
fact that IgA2 contains four or five N-linked glycans while 
IgA1 contains two. All the rIgAs differed dramatically from the 
acidic glycans found on human serum IgA1, which have been 
reported to be predominantly biantennary with one or two ter-
minal sialic acid residues.10,13 In addition to the biantennary 
structures, rIgA contained glycans with considerably higher mass 
that probably represent tri- and tetra-antennary carbohydrates. 
Another significant difference is that rIgAs produced in murine 
myelomas contain both N-acetylneuraminic acid (NANA) and 
N-glycolylneuraminic acid (NGNA) while only NANA is incor-
porated into human glycoproteins. The neutral glycans on rIgAs 
were also analyzed and were found to contain a mixture of high 
mannose, hybrid and biantennary, as well as more complex higher 
mass structures (Fig. 3). This is significantly different from the 
glycans found on rIgGs produced in murine myeloma cells in 
which the majority of the glycans are biantennary. In addition, 
all isotypes and allotypes of rIgAs contained glycans with the 
Galα(1,3)Gal epitope. Although this highly immunogenic 
epitope is usually not observed for rIgGs produced in murine 
myelomas, it was prevalent in rIgAs. The Galα(1,3)Gal epitope 
was found in neutral glycans (Fig. 3) but was especially preva-
lent in sialylated glycans (Fig. 2). Interestingly, the high mannose 
structures found on rIgAs were not fucosylated.

Since our analysis showed that murine myeloma is not an 
ideal expression system for the production of rIgAs, we next 
focused on the CHO cell line, which is also commonly used for 
the production of recombinant antibodies. rIgA1 and rIgA2m2 
were produced in the wild-type Pro5 cells and the N-glycans 
were analyzed by MALDI-TOF. In contrast to murine myeloma 
derived rIgA, the sialylated glycan profiles for rIgAs produced in 
CHO cells were relatively simple in that only a few glycans were 
detected with most being biantennary with one or two NANA 
residues (Fig. 4). This is very similar to what is found on serum 
IgA1.10,13 For neutral glycans, high mannose, hybrid and complex 
glycans were observed (Fig. 5). Moreover, the CHO derived IgAs 
differed significantly from those produced in murine myelomas 
in that they did not contain Galα(1,3)Gal or NGNA. Similar to 
murine myeloma produced rIgAs, fucosylation was not observed 
on high mannose N-glycans.

One of the confounding challenges in producing recombinant 
glycoproteins is the ability to characterize and produce homo-
geneous batches. The glycans on IgG and on IgA are known to 
contribute to antibody function. Therefore, it would be highly 
advantageous to be able to control the types of glycoforms that are 
produced. Although various approaches can be taken to address 
this issue, we focused on the production of rIgA in mutant CHO 
cell lines (Lec2 and Lec8), which have alternations in their gly-
cosylation processing machinery. Lec2 is defective in the trans-
port of CMP-sialic acid and therefore produces carbohydrate 

structures that lack sialic acid,23 while Lec8 does not attach Gal 
residues because is defective in the transport of UDP-Gal.24 rIgA1 
and rIgA2m2 were produced in these cell lines and the N-glycans 
were analyzed. As expected, the Lec2 derived IgAs contained high 
mannose, hybrid and complex glycans with terminal Gal residues 
(Fig. 6A and B) while the IgAs produced in Lec8 contained only 
high mannose and complex glycans with terminal GlcNAc (Fig. 
6C and D). Interestingly, the dominant glycans detected in the 
Lec2 and Lec8 cell lines differed between rIgA1 and rIgA2m2. 
In Lec2 cells, the dominant peak for rIgA1 was unfucosylated 
biantennary with one or two terminal Gal while a core fucosy-
lated biantennary glycan with two terminal Gal predominated 
for rIgA2m2. In Lec8 cells, the dominant peak for rIgA1 was 
unfucosylated biantennary with terminal GlcNAc while a core 
fucosylated biantennary glycan with terminal GlcNAc predomi-
nated for rIgA2m2. In addition, Man8 containing a core Fuc was 
detected in rIgA1 and rIgA2m2 produced in Lec8 cells.

To determine if the IgA containing different glycoforms dif-
fered in stability, we incubated rIgA2m2 produced in myeloma, 
CHO, Lec2 and Lec8 cells for 1, 2 and 7 days at 37°C. The 
proteins were subjected to SDS-PAGE and found to be intact. 
Degradation of the proteins was not observed (data not shown).

Determination of levels of sialylation of rIgA1 and rIgA2. 
The degree of sialylation may affect various properties of glyco-
proteins. Terminal sialylation of N-linked glycans on IgG has 
been shown to impart anti-inflammatory properties,25,26 and the 
level of sialylation appears to be a contributing factor in the rate 
of serum clearance of IgA.20 WAX chromatography was per-
formed to determine the relative levels of neutral and sialylated 
glycans on rIgAs. The relative levels of neutral and mono- and di-
sialylated glycans from rIgA1, IgA2m1 and IgA2n produced in 
murine myelomas are shown in Figure 7. The rIgA allotypes did 
not differ significantly in the levels of sialylation. Similar results 
were obtained for rIgA1 and IgA2m2 produced in the CHO cell 
line (Fig. 8). The level of sialylation observed for the rIgAs was 
approximately 50% in both expression systems, which is lower 
than the >90% reported for serum IgA1.10,13

Discussion

Glycosylation is an important post-translational modification 
that can have profound effects on the properties of proteins, and 
even small changes to N-glycan structure can produce significant 
alterations in antibody effector functions. In the case of IgG, the 
absence or presence of the core fucose on the C

H
2 glycan influ-

enced the ability of mononuclear and polymorphonuclear cells to 
mediate antibody-dependent cellular cytotoxicity,27,28 and IgGs 
containing terminal sialic acid residues have been shown have 
anti-inflammatory properties.25,26 In addition, the IgG N-glycan 
is known to influence binding to Fcγ receptors.29 Similarly, the 
glycans on IgA also serve an important role. Aberrant O-linked 
glycosylation in the IgA1 hinge has been linked to IgA nephropa-
thy,30-33 a disease characterized by deposition of IgA immune com-
plexes in the glomerular mesangium, and there is some evidence 
that abnormalities in IgA N-glycans may also be involved.34 The 
N-linked glycans have been shown to contribute to the proper 
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Figure 2. See figure legend, following page.
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Figure 2. Negative ion MALDI-TOF analysis of acidic N-glycans released from rIgAs produced in murine myeloma cell line Sp2/0. The likely glycan 
structures are shown as a schematic and the mass of the glycans is expressed as m/z. (A) IgA1, (B) IgA2m1, (C) IgA2m2, (D) IgA2n.
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Figure 3. See figure legend, following page.
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Figure 3. Positive ion MALDI-TOF analysis of neutral N-glycans released from rIgAs produced in murine myeloma cell line Sp2/0. The likely glycan 
structures are shown as a schematic and the mass of the glycans is expressed as m/z. (A) IgA1, (B) IgA2m1, (C) IgA2m2, (D) IgA2n.
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Figure 4. Negative ion MALDI-TOF analysis of acidic N-glycans released from rIgAs produced in CHO cells. The likely glycan structures are shown as a 
schematic and the mass of the glycans is expressed as m/z. (A) IgA1, (B) IgA2m2.



328	 mAbs	 Volume 2 Issue 3

Figure 5. Positive ion MALDI-TOF analysis of neutral N-glycans released from rIgAs produced in CHO cells. The likely glycan structures are shown as a 
schematic and the mass of the glycans is expressed as m/z. (A) IgA1, (B) IgA2m2.
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Figure 6. See figure legend, following page.
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Figure 6. Positive ion MALDI-TOF analysis of neutral N-glycans released from rIgAs produced in mutant CHO cell lines defective in glycan processing. 
The likely glycan structures are shown as a schematic and the mass of the glycans is expressed as m/z. (A) IgA1 produced in Lec2, (B) IgA2m2 produced 
in Lec2, (C) IgA1 produced in Lec8, (D) IgA2m2 produced in Lec8.
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not required for association with the polymeric immunoglobulin 
receptor,43 and the role, if any, of IgA glycans in binding to the 
Fcα/µ receptor which binds both IgA and IgM44 has not yet been 
established. These studies suggest the intriguing possibility that 
IgA glycoforms may bind differentially to the various IgA recep-
tors and modulate immune responses.

To date, mammalian cell lines have been the preferred 
expression system for the production of therapeutic proteins 
because their intrinsic glycosylation machinery closely resem-
bles that in human. Many therapeutic IgGs have been produced 
in murine and CHO cell lines and have demonstrated efficacy 
in the clinic. Analysis of IgG glycans from human serum, as 
well as those produced recombinantly in murine myelomas and 
CHO cells, has shown the glycans to be relatively homogeneous 
with most being complex biantennary with zero, one or two ter-
minal galactose residues. The IgG carbohydrate is sequestered 
within the Fc, limiting the extent to which it can be processed. 
In contrast, the glycosylation of IgA is much more complex. 
Human IgA contains two to five glycans on each H chain that 
are exposed on the protein surface,38,45,46 making them accessible 
for processing.

assembly and stability of IgA.35,36 In addition, oligosaccharides 
on SIgA participate in innate immunity. The O- and N-glycans 
of SIgA contain a variety of epitopes that can bind to bacterial 
adhesions, and terminal GlcNAc residues on the H chain of 
SIgA may be ligands for lectins such as mannose-binding lec-
tin.17 The glycans on SC localize SIgA to the mucus lining of 
the epithelial surface,37 thereby linking the innate and adaptive 
immune responses. Various studies have addressed the role of 
IgA glycans in receptor binding. The crystal structure of human 
FcαRI with IgA1-Fc revealed that although the C

H
2 glycan is in 

close proximity to FcαRI, it does not directly contact the recep-
tor.38 Other studies showed very little or no differences in bind-
ing to FcαRI for myeloma-derived, recombinant (produced in 
CHO cells) and serum monomeric IgA1 with or without the C

H
2 

or tail-piece glycans;10,15,39 however, rIgA1 lacking the C
H
2 gly-

can produced in insect cells showed complete loss of binding to 
FcαRI.40 Increasing the level of sialylation resulted in a decrease 
in the interaction of IgA1 and IgA2 with the asialoglycoprotein 
receptor (ASGPR),41 while desialylation and degalactosylation of 
IgA1 appeared to enhance its binding to the transferrin receptor 
on human mesangial cells.42 N-linked glycosylation on IgA1 was 

Figure 7. WAX chromatography of N-linked glycans from IgA1, IgA2m1 and IgA2n glycans produced in murine myelomas. The peaks were assigned 
by comparison with glycan standards isolated from bovine fetuin (data not shown). N, neutral glycans; 2AB, free 2-AB label; Mono, mono-sialylated 
glycans; Di, di-sialylated glycans.

Figure 8. WAX chromatography of N-linked glycans from IgA1 and IgA2m2 produced in CHO cells. The peaks were assigned by comparison with 
glycan standards isolated from bovine fetuin (data not shown). N, neutral glycans; 2AB, free 2-AB label; Mono, mono-sialylated glycans; Di, di-sialylated 
glycans.
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these differences reflect the polymerization state of the different 
IgAs or the expression system; it may be that human plasma cells 
are more efficient in attaching sialic acid. This difference in the 
level of sialylation may have a significant impact on the func-
tional properties of rIgA as sialylation of N-linked glycans has 
been shown to impart anti-inflammatory properties to IgG.25,26 
In addition, the level of sialylation was shown to contribute to the 
serum clearance of IgA.20

Although Igs have very similar protein structure, they dif-
fer significantly in their carbohydrate composition. The carbo-
hydrates of rIgGs produced in CHO and murine cells are very 
similar to those found on serum IgG; however, our data indicate 
that is not the case for rIgA. Therefore, careful attention should 
be paid in the decision to use a particular cell line for expression 
of recombinant proteins. It will also be imperative to consider the 
characteristics of the protein itself, such as whether the N-glycan 
sites are exposed or are buried, and what role carbohydrates 
play in the overall function of the protein. The availability of 
improved expression systems and strategies to better control the 
glycan processing pathways should facilitate the production of 
more effective therapeutic glycoproteins.

Materials and Methods

Production and purification of rIgA. Chimeric human IgA1, 
IgA2m1, IgA2m2 and IgA2n specific for the hapten dansyl were 
produced in the Sp2/0 murine myeloma cell line55 and in the 
CHO cell line56 as described previously. rIgA1 and IgA2 antibod-
ies were purified from culture supernatant by DNS-Sepharose 
affinity chromatography57 and the concentrations of the proteins 
were determined using the BCA Protein Assay (Pierce; Rockford, 
IL).

MALDI-TOF analysis of N-linked oligosaccharides. The 
N-linked carbohydrates on IgA1 and IgA2 were cleaved from the 
proteins using N-glycanase (Prozyme) and isolated as described 
by Papac et al.58 10–100 µg of IgA1 or IgA2 protein was used for 
the isolation of oligosaccharides. The matrices used for MALDI-
TOF analysis, 2',4',6'-trihydroxyacetophenon monohydrate 
(THAP), 2,5-dihydroxybenzoic acid (DHB) and 5-methoxysali-
cylic acid, were purchased from Aldrich (Milwaukee, WI). The 
glycans were analyzed immediately using MALDI-TOF in posi-
tive reflector mode and negative linear mode. Storage of glycans 
for more than 5 days led to considerable loss of signal, especially 
in the analysis of acidic carbohydrates. Multiple clones of rIgAs 
were analyzed to ensure the reproducibility of the data and to rule 
out clonal variability.

Analysis of glycans by HPLC. N-linked glycans were 
released from purified IgA by cleavage using N-glycanase 
(Prozyme) and isolated as described above. Glycans were then 
fluorescently labeled with 2-aminobenzamide (AB) using the 
Glyko Signal 2-AB Labeling Kit (Prozyme) and the glycan sam-
ples were cleaned using GlycoClean S Cartridges (Prozyme). 
Weak anion exchange (WAX) chromatography was carried out 
using a GlycoSep-C column (size 7.5 x 75 mm; Prozyme) at 
30°C using the 500 mM ammonium formate, pH 4.5 buffer 
system as recommended by the manufacturer. The glycan peaks 

Our studies showed that the N-linked carbohydrates present 
on IgA expressed in murine myeloma cells are much more hetero-
geneous than those present on IgG expressed in the same system. 
In addition, the glycosylation pattern on rIgAs was significantly 
different from that found in human serum IgA1. Our analysis 
revealed that one significant difference between IgG and IgA 
produced in murine cells is the presence of NGNA residues in 
rIgAs. Humans do not produce NGNA because of a mutation in 
the CMAH gene.47,48 NGNA is known to be immunogenic, and 
there is a high prevalence of anti-NGNA antibodies in normal 
human sera.49,50 Although not typically found in rIgGs produced 
in murine cells, our studies showed the prevalence of the highly 
immunogenic Galα(1,3)Gal epitope in rIgA produced in Sp2/0 
cells. A significant amount of circulating IgG in man has been 
reported to specifically interact with this epitope, which is abun-
dant on glycoconjugates of non-primate mammals, prosimians, 
and New World monkeys, but absent from Old World monkeys, 
apes and man.51 Therefore, the presence of these carbohydrate 
structures on therapeutic proteins would have significant conse-
quences. The differences between IgG and IgA are probably due 
to the highly exposed nature of the N-glycans in IgA. This is 
supported by data from cetuximab, an IgG produced in Sp2/0 
cells. Cetuximab is an anti-epidermal growth factor receptor 
mAb approved by the FDA for the treatment of various solid 
tumors. The Fab from cetuximab has an N-linked carbohydrate 
that was shown to contain NGNA residues and the Galα(1,3)
Gal epitope,52 which induced anaphylaxis in some patients.53 
Given these issues, murine cells are not the optimal system for 
the production of rIgAs.

The N-linked glycan profiles of rIgAs produced in CHO 
cells were much more similar to that reported for serum IgA. 
The immunogenic Galα(1,3)Gal epitope was absent from rIgAs 
produced in CHO cells. Although NGNA residues have been 
reported to be present in erythropoietin and fetuin produced in 
CHO cells,54 both rIgA1 and rIgA2m2 produced in CHO cells 
did not contain N-glycans bearing NGNA. Only NANA sialic 
acids appeared to be on the CHO derived proteins (Fig. 4). It 
is unclear why NGNA is not incorporated into rIgAs, but may 
be due to external factors such as culturing conditions. In addi-
tion, we expressed rIgA1 and rIgA2 in the Lec2 and Lec8 mutant 
cell lines in an effort to have N-glycans attached that are more 
homogeneous. Indeed, rIgAs lacking sialic acid were produced in 
Lec2 cells and rIgAs lacking both sialic acid and galactose were 
produced in Lec8 cells. Expression in these cell lines resulted in 
a less heterogeneous mixture of IgA glycoforms. Notably, IgA1 
and IgA2 differed in the dominant structures attached when 
expressed in Lec2 or Lec8 cells (Fig. 6). Others have used strat-
egies in which key enzymes in the glycosylation pathway were 
overexpressed or knocked down as a way to control protein gly-
cosylation. These approaches should prove fruitful in producing 
therapeutics with specific effector functions and maintaining 
product quality attributes.

Using WAX chromatography we found that only about 50% 
of the glycans present on rIgAs produced by CHO and murine 
cells were sialylated. This contrasts with serum IgA1, in which 
>90% of the N-glycans contain sialic acid.10,13 It is not clear if 
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were assigned by comparing with standard sugars isolated from 
bovine fetuin.
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