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1. Introduction

The detection and characterization of antigens ex-
pressed during the progression of carcinogenesisistill
amajor goa for tumour immunology. We describe a
possible new way for defining human tumour specific
antigens with the use of scFv phage display technol-
ogy [1]. An attractive hypothesisis that tumour infil-
trating lymphocytes (TIL) are accumulated in the tu-
mour tissue because of their unique capacity for rec-
ognizing tumour cells[2]. This has been proved in the
case of tumour infiltrating T lymphocytes (TIL-T) [3,
4]. In contrast, knowledge about tumour infiltrating B
lymphocytes (TIL-B) is very limited [5-7].

In this work we show data on the immunoglobulin
repertoire expressed by TIL-B cells from medullary
breast carcinoma (MBC). A detailed DNA sequence
analysisof immunoglobulin heavy (VH) andlight chain
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(VL) variable region genes was performed. A single
chain Fv phagedisplay mini-library wasgenerated from
the selected VH and VL genes.

2. Materialsand methods

The immunoglobulin repertoire analysis from a hu-
man medullary breast carcinomawasdescribedinapre-
vious paper using DNA sequencedataanalysissoftware
(BLAST, BIOEDT) and databases accessible through
the Internet (Kabat NIH, IMGT, Genbank) [8]. 26 VH,
32V« and 21 V )\ cloneswere then selected for random
VH/VL combinationwith alinker peptide[(Gly4Ser)3]
for the construction of a scFv library. A ScFv phage
display mini library was then generated and screened
according to the method described by Gruel et a. [9].

3. Results
3.1. TIL-Bimmunoglobulin repertoire analysis

Subgroup analysis using the Kabat database showed
that several subgroups of heavy and light chain vari-
able regions were expressed by TIL-B cells of MBC.
26 VH-JH, 32 Vk-Jk and 21 V\-J\ clones were ran-
domly selected from 200 clones, sequenced, and com-
pared (Table 1). Most of the VH sequences belong to
subgroup 11, while the most frequent V« subgroups
are subgroup | and 1V, and subgroup Il for the V)
sequences. Based on multiple alignments and search
for homology among the sequences belonging to a de-
fined subgroup, we defined “clusters’ of variable re-
gions. Sequencesthat exhibited morethan 95% homol-
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Subgroup analysis and homology levels of cloned VH and VL sequences

Ig variable region  Subgroup? / Sequences  Cluster® / Sequences  Homology
VH 1/5 la/3 95%—-100%
Ib/2 95%—-100%

/5 lla/ 2 98%—100%

Ilb/3 95%—-100%

I1/16 Illa/5 97%—-100%

Ib/5 97%-100%

Iic/3 99%—-100%

3¢ 85%-94%

Vi 1/11 Ib/6 95%—-100%
Ib/2 95%—-100%

3¢ 85%-94%

/7 lla/ 7 95%—-100%

/5 Illa/ 3 95%—-100%

2¢ 85%-94%

IvV/9 IVal 4 97%—-100%

IVb/5 96%—100%

VA /6 la/3 95%—-100%
3¢ 85%-94%

/5 lla/5 95%—100%

111 /10 Ia/7 97%—-100%

3¢ 85%-94%

2Subgroups according to the Kabat/NIH database.
b Clusters defined as variable regions with 95-100% homology.
©Seguences that could not be clustered (because < 95% homology).

ogy were grouped together. The five VH | and VH I
sequences were divided in two clusters each and the
16 VH I1I sequences into three clusters (Table 1). In
the Vkl and V&IV subgroups, two clusters could be
defined. All seven sequences belonging to V«ll1, and
three out of five Vklll sequences showed homology
greater than 95%. A similar high level of homology
was observed among V A\ sequences, particularly in the
VIl and VAl subgroups.

3.2. Generation of scFv-phage display

Assembly of the selected rearranged immunogl obu-
lin variableregion heavy and light chain genes (26 VH,
32 Vk and 21 V) was carried out by a three step
PCR amplification, using a linker peptide (Gly4Ser) 3
coding sequence. The generated ScFv VK, and ScFv
VL libraries, expressed in pHEN1, are currently be-
ing used to identify scFv directed to tumour-associated
molecules.

4. Discussion and conclusion

Our current knowledge of V region gene expression
in the human is derived from three main sources: the

fetal B lymphocyte repertoire, B cell malignancies and
autoantibodiesstemming from avariety of autoimmune
diseases, while the “normal adult” repertoire is rela
tively unexplored [10,11]. There are no data avail-
able about theimmunoglobulin repertoireand clonality
of B lymphocytes infiltrating solid tumours. Analysis
showed that in thistumour, B cellsexpressapolyclona
repertoire with some over-represented Ig VH and VL
regions that may reflect an ongoing immune response
against tumour cells. Further studies of the sequenced
clones and comparison with germline sequences, to re-
veal the frequency of mutations, that should demon-
strate whether antigen driven selection does exist.
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