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Abstract: CD74, a transmembrane glycoprotein that associates with MHC Il, is an important chaperone that regulates
antigen presentation for immune response. In addition, CD74 is the receptor for macrophage migration-inhibitory
factor which, when bound to CD74, initiates survival pathways and cell proliferation. Formalin fixed, paraffin embed-
ded clinical specimens were evaluated by immunohistochemical procedures for expression of CD74. Overall, expres-
sion of CD74 within gastrointestinal carcinomas showed a statistically greater expression than in the normal tissue
counterparts (P<0.001 or better). CD74 expression was observed in 95% of pancreatic carcinomas with the majority
of cases presenting a mostly intense, diffuse labeling pattern. The results suggested a trend towards greater expres-
sion within the higher grade carcinomas (P=0.06). Colorectal and gastric carcinomas gave similar results with 60%
and 86%, respectively, positive for CD74 with an intense, diffuse staining pattern. We hypothesized that precursor
lesions would express levels of CD74 as high, or higher, than their respective carcinomas, since activation of survival
pathways would be of particular importance at the early stages of neoplastic development. For PanIN lesions there
was greater expression of CD74 within higher grade, PanIN-3 lesions, whereas the colonic adenomas showed no
such trend, but overall, a higher frequency and intensity of CD74 labeling than was observed within the colon carcino-
mas. These findings are supportive of a role for CD74 in the development and maintenance of gastrointestinal neo-
plasia, and provide a rationale for development of therapeutic agents that are able to block CD74 function, specifi-
cally within the tumor cell.
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Introduction

CD74 (invariant chain, li) is a type-ll transmem-
brane glycoprotein that associates with the
MHC Il a and b chains and directs the transport
of the abli complexes to intracellular en-
dosomes and lysosomes, thus initiating antigen
presentation for immune response [1-3]. Within
normal tissues, CD74 is expressed at high lev-
els by antigen-presenting cells (APC), including
B cells, monocytes, macrophages, dendritic
cells, and Langerhans cells [4]. Although cell
surface expression of CD74 is low in many cell
types, rapid internalization with concomitant re-
expression at the cell surface provides a steady-
state level of CD74-MHC Il complex at the cell
surface that is sufficient for biological function
[5,6].

In addition to its role in antigen presentation,

the binding of the proinflammatory cytokine,
macrophage migration-inhibitory factor (MIF), to
a cell surface CD74 initiates signaling cascades
resulting in cell survival [7]. Although MIF is able
to bind to CD74 itself, it is the CD74-CD44 com-
plex that generates intracellular signals that
activate cell proliferation and survival pathways
[8,9]. MIF binding to the CD74 receptor can also
up-regulate expression of CD74 at the cell sur-
face [10].

It is perhaps relevant that with respect to these
biologjcal functions, CD74 is also expressed on a
variety of malignant cells. Its expression has been
observed in ~90% of B-cell malignancies, as well
as the majority of cell lines derived from these
cancers [11,12]. CD74 expression has also been
described in non-hematologic cancers, including
gastrointestinal [13, 14,15], renal [16], non-small
cell lung [17] and, recently, glioblastoma cell lines
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[18]. CD74 expression in many of these cancers
has been suggested to be a prognostic factor with
higher relative expression of CD74 behaving as a
marker of tumor progression or poor clinical out-
come [19,20]. The biological functions of CD74,
combined with its expression on malignant cells
and limited expression on normal tissues, sug-
gest CD74 as a potential therapeutic target. In
the present report, we describe the morphologi-
cal distribution of CD74 within invasive carcino-
mas of the gastrointestinal system, their respec-
tive precursor lesions and inflammation, as a
basis for evaluating the role of this protein in
the development and/or maintenance of the
neoplastic state.

Materials and methods
Materials

Tissue microarrays were purchased from ISU-
ABXIS through Accurate Chemical & Scientific
Corp (Westbury, NY) (pancreatic cancer A207-IV
and -V, colon cancer A203-lV and -VI, and stom-
ach cancer A209-Il) and US BioMax (Rockville,
MD) (pancreatic cancer PA961, colon cancer
BC051110, and stomach cancer ST811). In
addition, standard whole sections of formalin-
fixed, paraffin-embedded carcinomas were also
evaluated. A microarray containing core tissues
of PanIN lesions was kindly provided by Dr.
Ralph Hruban at Johns Hopkins Medical Insti-
tutes (Baltimore, MD). A colorectal carcinoma
progression microarray that included adenoma-
tous lesions was obtained from the Cooperative
Human Tissue Network’s Mid-Atlantic Division at
the University of Virginia Health System
(Charlottesville, VA). Murine and humanized
versions of the LL1 antibody (mLL1 and hLL1
[milatuzumab], respectively) reactive with the
CD74 protein [21] were obtained from Immu-
nomedics, Inc. (Morris Plains, NJ). A non-binding
isotype-matched control antibody, murine Ag8,
was purified in our laboratory from the P3X63-
Ag8 murine myeloma. Additional control MAbs,
hMN14 (anti-CEACAM5; labetuzumab) and
hA20 (anti-CD20; veltuzumab) for evaluation of
human cell lines by flow cytometry and immuno-
histochemistry of xenotransplants grown in
athymic nude mice, were also obtained from
Immunomedics, Inc.

Immunohistochemistry

Immunohistochemistry was performed essen-
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tially as described previously [22]. Unstained
sections were deparaffinized by routine meth-
ods. The sections were then heated to 95°C for
20 min in a pH-6.0 citrate buffer Target Re-
trieval Solution (Dako, Carpinteria, CA), allowed
to cool to room temperature, and then
quenched with 3% H202 in methanol for 15 min-
utes at room temperature. Primary antibodies,
murine for human tissues and humanized for
xenotransplants, were then employed at a con-
centration of 5 pg/ml followed by use of the
appropriate species-reactive ABC Vectastain kit
(Vector Laboratories, Burlingame, CA) for label-
ing the tissues. CD74 expression was scored
for intensity (scale of +1 to +4) and pattern of
distribution: negative, <1% of tumor cells were
labeled; focal - between 1% and 25% of tumor
cells were labeled; diffuse - greater than 25%
of tumor cells were labeled. Only the carcinoma
cells were considered for assessment of CD74
expression.

Flow cytometry

To evaluate antigen expression levels in human
tumor cell-lines of gastrointestinal origin, flow
cytometry was performed with direct-labeled,
ALEXA-488-conjugated, hMAbs. The ALEXA-488
conjugates were prepared by the manufac-
turer’s instructions (Invitrogen Corp., Carlsbad,
CA). For certain studies, cells were permeabi-
lized by use of a BD Cytofix/Cytoperm Fixation/
Permeabilization Solution Kit (Becton Dickinson,
San Jose, CA), prior to labeling with fluorescent
MAbs. All flow cytometry studies were per-
formed and analyzed using a FACSCalibur
(Becton Dickinson, San Jose, CA).

Statistical analyses

Data are expressed as the mean + standard
deviation. Statistical differences between
groups were evaluated by comparison of anti-
gen content as defined by the above scoring
paradigms. Comparison of any two groups was
performed by use of Student’s t-test by use of
the Med-Calc statistical software package
(version 7.5; Med-Calc, Mariakerke, Belgium).

Results
CD74 is expressed by several cell types nor-
mally present within organs of the gastrointesti-

nal system (and other organs as well). Thus,
stromal cells, including vascular endothelium

Int J Clin Exp Pathol 2011;4(1):1-12



CD74 expression in gastrointestinal tissues

Table 1. Immunohistochemical staining results for expression of CD74

Mean Intensity

Labeling Patterna

Diagnosis N Scale: 1-4 Focal Diffuse Total PositiveP
Pancreatic CA 56 2.89+1.04 5 48 53 (95%)
PanIN precursor 22 1.14 + 1.21¢ 5 7 12 (55%)
Pancreatitis 19 2.42 +1.07d 4 13 17 (89%)
Normal pancreas 11 1.44 + 0.53¢ 7 2 9 (82%)
Colon CA 98 1.54 +1.44 14 45 (60%)
Colonic Adenoma 13 2.69 + 1.38¢ 3 8 1 (85%)
Colitis 11 1.5 0 2 2 (18%)
Normal Colon 19 0.58 + 1.38¢ 3 3 6 (32%)
Gastric CA 56 3.25+1.40 0 48 8 (86%)
Gastritis 47 1.13 +£1.01¢ 0 29 29 (62%)
Normal Stomach 8 2.00 + 0.82¢ 1 6 7 (88%)
Total CA 210 19 141 160 (76%)

a - Number of specimens with focal labeling (1%-25% of carcinoma cells positive) or diffuse labeling (>25% of carcinoma cells positive).

b - Total number of specimens with positive labeling of carcinoma cells; numbers in parenthesis represent the percentage of specimens
labeled as positive with respect to the total number of specimens examined. ¢ - Statistically significant difference from CA group (P
<0.001). d - No significant difference from CA group. e - Statistically significant difference from CA group (P <0.01).

and immune and inflammatory cells were
clearly positive to varying levels of intensity and
distribution within all normal and neoplastic
tissues examined. CD74 expression within fi-
broblasts was never observed. Tissue sections
of Raji and/or Daudi B-cell lymphoma cell lines
grown as xenografts in athymic mice were in-
cluded with all immunostaining studies as posi-
tive controls for CD74 expression.

Pancreatic tissues

The frequency of CD74 expression was highest
within pancreatic carcinomas (Table 1). Positive
antigen expression was observed in 53 of 56
specimens (95%) with the overwhelming major-
ity of CD74-positive specimens (91%) displaying
a diffuse, heterogeneous pattern of marker ex-
pression (Figures 1A and 1C). The pattern of
distribution (focal vs diffuse) did not correlate
with tumor grade or stage of disease. However,
the data suggested a trend that approached
statistical significance (P=0.06; nonparametric
Spearman correlation) between intensity of
stain and grade of tumor differentiation; well-
differentiated tumors exhibited lower levels of
stain intensity (2.50 + 0.84, mean = SD; N=6)
than moderately-well differentiated (2.83 +
1.14; N=29) and poorly differentiated tumors
(3.1 + 0.94; N=21). For the most part, the
CD74 protein was observed in the apical cyto-
plasm of the cell with intensification at the cell
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surface (Figure 1B). Of the 3 CD74-negative
specimens, 2 were poorly differentiated and 1
was moderately-well differentiated.

Within normal pancreas (N=11), CD74 was not
observed in acinar and islet cells; however,
ducts and ductules exhibited a weak, yet posi-
tive labeling (intensity = 1.44 + 0.53) of the
cytoplasm in 82% of specimens (Figure 1D).
For the most part, only a few ductules within
these specimens showed evidence of CD74
staining. Cell surface expression of CD74 was
not apparent in these normal ductal cells.

Considering that CD74 has a specific role in
activation of survival pathways [23] and that
activation of these pathways might be involved
as early procarcinogenic events in the develop-
ment of a cancer [24], we next examined a
group of PanIN lesions for expression of CD74.
These lesions are considered to be the direct
precursors towards development of invasive
pancreatic carcinoma [25]. Overall, CD74 ex-
pression was observed in 55% of such lesions
(N=22), which was significantly lower than that
observed for the group of invasive carcinomas
(P <0.002) (Figure 1E). However, all of the
PanIN-3 lesions (N=6) were positive for CD74
with staining pattern and intensity statistically
similar to the invasive pancreatic carcinomas
(P=0.162). On the other hand, only 38% of the
low grade, PanIN-1 and -2 lesions (together
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Figure 1. Expression of CD74 in pancreatic tissues. (A) and (C) (50x) - an intense diffuse reaction for CD74 expression is
noted within specimens of invasive pancreatic carcinoma with labeling of the apical cytoplasm and cell surface evident in
(B) (circled field from A; 400x). (D) normal pancreatic acinar cells are mostly negative with weak, limited labeling of normal
ductal tissue (200x). (E) PanIN-3 lesion shows evidence of a mostly cytoplasmic/perinuclear staining (200x). (F) Focal,
CD74 expression within the CaPan1 human pancreatic carcinoma cell line grown as a xenograft in athymic nude mice
(200x). (G) A specimen demonstrating chronic pancreatitis with fields of both involved and noninvolved tissue (50x); (H) the
involved fields demonstrate CD74 staining of acinar and ductal cells (100x), whereas in | - only focal staining of ductal tis-
sue is evident within the noninvolved field (100x).

N=16) were positive. velopment of pancreatic cancer. Of 19 speci-

mens, 17 (89%) were CD74-positive with a
We were also able to evaluate CD74 expression mean intensity of 2.42 + 1.07. In the majority
in surgical specimens obtained from patients of cases, a diffuse pattern of staining was ob-
diagnosed with chronic pancreatitis, a condition served with both acinar and ductal cells ex-
that provides significantly increased risk for de- pressing the protein within the cytoplasm and at
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Figure 2. Expression of CD74 in colon tissues. A and B (50x) - invasive colon carcinomas display a mostly intense, diffuse
labeling of CD74, with intensification in the perinuclear region of the cytoplasm, as noted in C and D (400x and 200x, re-
spectively). In contrast to the pancreatic carcinomas, significant labeling at the cell surface was not observed. E - a low-
grade adenoma shows intense, diffuse labeling of the cytoplasm beneath the mucin goblets (200x). F - a weak, diffuse
labeling of normal colonic goblet cells was observed in most of the cases examined (100x).
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the cell surface. CD74 expression was specifi-
cally noted within inflamed, atrophic lobules,
whereas in neighboring noninflamed lobules,
CD74 was observed in a more focal pattern
within apparently normal ductules, blood vessel
endothelium and infiltrating inflammatory cells
(Figures 1G, 1H, and 11).

Colonic tissues

CD74 expression was also observed within co-
lon carcinomas, but, at substantially lower fre-
quency (60%) than observed for pancreatic car-
cinomas. The majority of positive specimens (45
of 59; 76%) displayed a diffuse pattern of anti-
gen expression (Figures 2A and 2B), with an
average staining intensity of only 1.54 + 1.44
(Table 1), again, considerably lower than that
observed for pancreatic carcinomas (P<0.001).
Labeling of the protein was observed within the
cytoplasm, with notable intensification of stain
in the apical and perinuclear regions (Figures
2C and 2D), but with little to no staining ob-
served at the cell surface. Expression of CD74
did not correlate with stage of disease or stain-
ing pattern.

Interestingly, colorectal adenoma had a statisti-
cally significant and considerably greater ex-
pression of CD74 as compared to the group of
carcinomas (average staining intensity of 2.69 +
1.38; P <0.01) (Figure 2E). Unfortunately, there
were insufficient numbers of these precursor
lesions (N=13) to evaluate possible differences
in expression of CD74 between low and high
grade lesions. Specimens of ulcerative colitis
had very low expression of CD74; only 2 of 18
(18%) were positive with an average intensity of
1.5. In normal colon (N=20), staining was most
obvious within the cytoplasm surrounding the
mucin goblets, and was concentrated within the
perinuclear region in many cells (Figures 2F).
CD74 was expressed similarly at all levels of the
crypts.

Gastric tissues

Similar to pancreatic carcinoma, the overwhelm-
ing majority of gastric carcinomas were CD74-
positive (48 of 56; 86%) (Figures 3A and 3B),
with localization of the marker to the apical and
perinuclear region of the cytoplasm (Figure 3C).
Within normal gastric mucosa (N=8), it ap-
peared that mucin-containing glandular cells
expressed the CD74 protein at high levels
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(Figure 3D). While cell-surface expression was
occasionally observed, it was unremarkable
compared to the cytoplasmic localization of the
marker (Figure 3E). CD74 expression in speci-
mens of gastritis was moderate in frequency
(N=47, 62% positive); however, the average
intensity of stain was quite low (1.13 + 1.01)
(Figure 3F).

CD74 expression by gastrointestinal cancer cell-
lines

To expand upon these studies, we examined a
number of gastrointestinal carcinoma cell lines
grown both in vitro and in vivo as xenotransplants
in athymic nude mice, in order to identify a model
that could be used for evaluation of the activity
and function of CD74 in solid tumors. By flow cy-
tometry employing MAbs conjugated with the fluo-
rescent ALEXA-488 dye, we noted that CD74 ex-
pression at the cell surface of in vitro cultivated
cells was unremarkable except for the CaPanil
pancreatic carcinoma and positive control Daudi
lymphoma cells (Table 2). We also examined the
levels of intracellular CD74 by permeabilization of
the cells prior to labeling with fluorescent MAbs.
As noted in the table, most of the cell lines
showed a slight increase in absolute value of
mean fluorescent intensity (MFI), but again expres-
sion of the CD74 biomarker was unremarkable.
However, for the CaPan1 cell line, an approximate
10-fold increase in the MFI was observed with
greater than 90% of the cells present in the posi-
tive gate. The positive control anti-CEACAM5 MADb,
and negative control anti-CD20 MAb, gave the
expected results for each cell line. We also exam-
ined specimens of the respective tumor
xenotransplants derived from these same cell
lines with a humanized anti-CD74 MAb, hLL1
(milatuzumab). The results confirmed that CD74
expression was highest in the CaPanl tumor
model, with approximately 25% of the cells reac-
tive for CD74 distributed in a focal manner within
the tissue section (Figure 1G). Cytoplasmic stain-
ing was the major feature observed, with cell-
surface staining detected occasionally. Although
CD74 expression was observed in the overwhelm-
ing number of individual cells within the HT29
colorectal carcinoma xenotransplants, the expres-
sion of this protein was very weak.

Discussion

A major function of CD74 (invariant chain) is as a
chaperone to transport MHC Il to the appropriate

Int J Clin Exp Pathol 2011;4(1):1-12
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Figure 3. Expression of CD74 in gastric tissues. Gastric carcinomas usually presented with an intense, diffuse labeling of
CD74 (A and B; 50x), and as with colorectal carcinomas, the major fraction of staining was localized to the cytoplasm (C;
400x). Moderate to sometimes intense labeling of CD74 is observed within normal stomach (D; 50x), mostly within the
mucous secreting cells, with the major fraction of staining located within the perinuclear regjon of the cell (E; 200x). (F) a
specimen of gastritis demonstrating weak staining of the gastric glands with significant CD74 positive inflammatory cells
evident in the surrounding tissue (100x).
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Table 2. Flow cytometric and immunohistochemical phenotyping of cell lines and xenotransplants for the ex-

pression of CD74
Cell line CD74 CEACAM5 CD20 Immunohistology (CD74)
Panc CA ASPC-1 3.8 76.2 3.8 Focal (5%) +1-3¢
ASPC-1 Perm 7.1¢ 87.7 5.2
BxPC3 4.2 89.0 4.1 Focal (1%) +1
BxPC3 Perm 5.1 43.3 4.5
Capan-1 22.0 61.3 12.3 Focal (25%) +2-3
Capan-1 Perm 248.0 70.8 8.2
Panc-1 7.7 8.2 7.8 Negative
Panc-1 Perm 16.1 14.0 29.7
Colon CA LS174T7 6.8 54.4 9.4 Negative
LS174T Perm 19.7 112.0 11.1
Moser 6.3 145.8 5.7 Negative
Moser Perm 4.7 62.5 4.1
HT29 5.2 174.0 5.3 Diffuse (>90%), weak
HT29 Perm 30.0 567.0 32.5 blush (<+1)
Lovo 4.6 140.0 4.3 Not Done
Lovo Perm 36.0 281.0 37.7
GW-39 Does not grow as a cell-line Focal (5%) +1-2
Lymphoma Daudi 34.0 14.7 344.6 Diffuse (>90%) +2-4
Daudi Perm 561.0 5.7 28.6

a - Mean fluorescent intensity of positive gated cells after direct labeling with ALEXA-488-MAb constructs. hLL1 anti-CD74 was used to
detect the biomarker under evaluation; hMN-14 anti-CEACAM5 was employed as the positive control; hA20 anti-CD20 was employed as
the negative control. Note that the controls are the reverse for the Daudi lymphoma cell line, itself a positive control for expression of

CD74.

b - Immunohistochemical staining was interpreted in the same manner as the human tissues with description of distribution (Focal <25%
of tissue stained, Diffuse >25% of tissue stained) and approximate percentage of cells within the xenograft that express CD74, as well as

an indication of staining intensity (+1 to +4).

¢ - Cells were permeabilized using the BD cytofix/cytoperm kit prior to evaluation for reactivity with the ALEXA-488-MAbs.

intracellular compartments for antigen presenta-
tion and initiation of an immune response. CD74-
trimers, formed within the ER, bind to MHC Il di-
recting its transport to the endosomes. Impor-
tantly, CD74, through direct interaction with the
MHC Il molecule, prevents inappropriate binding
of endogenous self-antigens to the peptide-
binding cleft within MHC Il [2,3,26]. However,
within late-stage endosomes and/or lysosomes,
CD74 undergoes proteolytic digestion to enable
MHC Il to bind exogenously-derived immunogenic
peptides. The peptide-MHC 1l complex is then
transported to the cell surface for presentation of
immunogen to CD4+ T cells. As such, CD74 is
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detectable at the cell surface of antigen-
presenting cells, as well as malignant cells derived
from these tissues, particularly tumors of B-cell
origin. By use of immunohistochemistry, the CD74
marker is clearly observed as a component within
the membrane, where it exists as part of a func-
tional receptor complex [11].

Recent evidence has suggested another important
role for the CD74 molecule in the activation of cell
survival pathways. CD74 is a cell receptor for the
proinflammatory cytokine, MIF [7]. Although CD74
itself is able to bind MIF, when bound to surface-
expressed CD44, the CD74-CD44 complex is able

Int J Clin Exp Pathol 2011;4(1):1-12
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to initiate several survival pathways, including the
ERK-1/2 MAP kinase signaling cascade, and to
stimulate cell proliferation by enhanced expres-
sion of cyclins and other regulatory factors [7,8].
Furthermore, inhibition of MIF or the CD74 recep-
tor by siRNA [27,28], antibody [12,29], or small
molecule antagonists [30], has been shown to
provide a growth inhibitory effect upon malignant
cells. Our group has demonstrated the specific
growth-inhibitory effect of the hLL1, anti-CD74
antibody (milatuzumab) upon B-cell malignancies
carried as xenografts in athymic nude mice, and is
actively pursuing the clinical use of this antibody
for the therapy of multiple myeloma [31,32]. In
view of this, we began an investigation into the
expression and morphological distribution of
CD74 in non-hematological tumors.

While there are several reports on the enhanced
expression of CD74 in solid tumors [16-18], in-
cluding those of the gastrointestinal tract
[10,14,15,20], to the best of our knowledge this is
the first detailed morphologjc description of CD74
distribution within clinical specimens of invasive
carcinomas, precursor lesions, and inflamed tis-
sues of the gastrointestinal system. There is a
significantly enhanced expression of the CD74
marker within carcinomas of the pancreas, colon,
and stomach, as compared to their respective
normal epithelia. Although overall CD74 expres-
sion was highest in the pancreatic carcinomas, in
fact almost universal, considerable numbers of
colonic and gastric carcinomas also expressed
high levels of CD74. A trend towards higher ex-
pression of CD74 within poorly-differentiated as
compared to well- and moderately-differentiated
carcinomas of pancreatic origin suggests, at the
very least, an association between CD74 expres-
sion and tumor behavior. This has been recog-
nized by others, and may correlate with prognosis
[13,20]. A similar trend for CD74 expression with
grade of tumor has been noted for colorectal tu-
mors [33]; however, we did not observe this asso-
ciation.

We hypothesized that CD74 expression would be
as high, or higher, in the precursor lesions, PanINs
and adenomas, than in pancreatic and colorectal
carcinomas, respectively, since activation of sur-
vival pathways and a potential for decreased pres-
entation of early, tumor-associated peptides for
immune response would be of particular impor-
tance during the early phase of neoplastic growth.
Although colorectal adenomas, in general, did
show a higher expression of CD74 than colorectal
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carcinoma and normal colonic mucosa, both in
frequency and intensity of staining, the same cor-
relation was not true for the PanIN lesions and
pancreatic carcinoma. Rather, it appeared that
with higher grade dysplasia, the expression of
CD74 increased to levels similar to that for inva-
sive carcinomas. It is of interest to speculate
whether downregualtion of CD74 within precur-
sors could prevent development of invasive carci-
noma.

In general, CD74 was localized to the cytoplasm in
an apical and/or perinuclear region, with cell-
surface expression observed mostly within the
pancreatic carcinomas and not the colorectal and
gastric tumors. Flow cytometry and immunohisto-
chemistry studies with several human cell lines of
pancreatic and colonic carcinoma origin confirmed
the finding that, in contrast to hematological tu-
mors, there was little cell-surface expression of
CD74 in these tumors. However, one caveat is
that our current studies evaluated a static presen-
tation of antigen rather than a dynamic, time-
dependent, profile. It is possible that CD74 is pre-
sent within the membrane of these tumors, both
primary tumors and cell lines, at concentrations
below the detection limits of the technologies em-
ployed here. Prior studies by our group employing
radiolabeled antibodies that bound to cell-surface
CD74 demonstrated that HT-29 human colon car-
cinoma cells expressed little to no CD74 at the
surface. However, when grown in the presence of
IFN-y, CD74 was detectable at the surface of
these cells, but still only at low levels; approxi-
mately 104 molecules/cell. By use of antibody
labeled with a residualizing radioisotope, a con-
tinuous, rapid turnover of surface CD74 was ob-
served with internalization of approximately 109
molecules/cell/24h [5,6]. Thus, the absence of
observable surface CD74 noted by immunohisto-
chemistry in the current study may be less impor-
tant than the fact that the overwhelming majority
of primary gastrointestinal carcinomas had consid-
erably higher total levels of CD74 than normal
tissues. It may be that this large intracellular pool
of CD74 provides greater opportunity for mainte-
nance of a low amount of surface-expressed CD74
receptor.

Several reports [23,24, and review 34], together
with data presented here, have suggested poten-
tial roles that enhanced CD74 expression may
have in the development and maintenance of neo-
plasia. Chronic inflammation is a predisposing
factor in the progression to invasive neoplasia.

Int J Clin Exp Pathol 2011;4(1):1-12
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Within the gastrointestinal system, chronic pan-
creatitis, inflammatory bowel disease, and H. py-
lori infection are all well known as high-risk factors
for development of the corresponding carcinoma.
In the latter case, H. pylori has been demonstrated
to bind directly to CD74 within the normal gastric
mucosa, up-regulating surface expression of CD74
and proinflammatory cytokines [35,36]. CD74 and
MIF act in concert, controlling their own production
in a positive feedback loop that provides in-
creased expression of each during inflammation,
and activates cell EGFR-mediated proliferation
[36] and NF-kB survival cascades [9,37]. However,
persistent, uncontrolled proliferation of epithelial
cells provides greater opportunity for genetic mu-
tations to occur and the eventual development of
neoplasia. Continued activation of the survival
pathways may then provide an advantage for the
cancer cells to become established within the tis-
sue.

Furthermore, MHC Il presentation of endogenous,
potentially immunogenic peptides (tumor anti-
gens) may be blocked by the increased expression
of CD74, with a consequent decrease of tumor
immunogenicity. High intracellular concentrations
of CD74 may provide a more efficient blocking of
the MHC Il peptide-binding cleft, thus preventing
uptake of endogenous tumor-related peptides.
The very aggressive mouse sarcoma model Sal
(MHC II/CD74), when transfected with syngeneic
MHC II (MHC II*/CD74-), became immunogenic
and was routinely rejected [38]. Upon further
transfection with CD74 (MHC 1I*/CD74*), the ag-
gressive, non-immunogenic profile of the tumor
was restored. Similarly, studies have demon-
strated that suppression of CD74 can convert tu-
mor cells into potent vaccines [27,28,39]. In the
absence of the CD74 chaperone, MHC Il mole-
cules are able to bind and present endogenous
peptides as immunogenic tumor antigens.

Our findings, together with other reports in the
literature, suggest that overexpression of CD74 is
a common and important phenomenon for devel-
opment and maintenance of invasive carcinomas
of the gastrointestinal organs. Thus, when consid-
ering the functions attributed to this protein, in-
duction of survival and cell proliferation pathways,
and its role in regulation of immune response, we
speculate that CD74 may prove useful as a target
for therapeutic intervention, perhaps by use of
targeted-siRNA and/or antagonism of cell-surface
expressed CD74 receptor. Towards this purpose,
we have defined the CaPanl human pancreatic
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carcinoma cell line as a model for evaluation of
anti-CD74 reagents.
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