
In the study, four DLBCL lymphoma cell lines

(OCI-LY1, OCI-LY7, Pfeiffer, and Toledo) were used

as in vitro models of the disease. Normal B

lymphocytes, were isolated from the peripheral blood

of healthy donors. Cell Raman imaging was

performed using a WITec Alpha 300 confocal Raman

microscope with a 532 nm and 633 nm laser as an

excitation source. The obtained spectra were pre-

processed using Project Five 5.1 Plus software. Then,

K-means cluster analysis (KMCA) was performed. In

the next step, principal component analysis (PCA)

was done using the Unscrambler X software.
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Presented results prove that Raman spectroscopy could be used as an efficient tool in order to characterize

biochemical composition on lymphoma cells. We have defined characteristic spectroscopic profile of DLBCL cells

what in turn can be successfully applied for identification of lymphoma in clinical practise.

The „Label-free and rapid optical imaging,

detection and sorting of leukemia cells” project is carried

out within the Team-Net programme of the Foundation for

Polish Science co-financed by the EU.

Diffuse large B-cell lymphoma (DLBCL) is a

genetically heterogeneous group of aggressive

malignancies. It is the most common type of non-

Hodgkin's lymphoma in adults. These lymphomas

exhibit highly diverse clinical features and a complex

molecular basis. The precursors of DLBCL cells are

antigen-exposed normal B lymphocytes undergoing

neoplastic transformation. DLBCL is a rapidly

progressing cancer, so the disease must be diagnosed

quickly, thus increasing the chances of a complete

recovery.

The research aims to characterize DLBCL cells

by means of Raman imaging and to indicate

diagnostic spectroscopic markers for efficient and

label-free identification of lymphoma cells.

INTRODUCTION

PCA analysis performed on the spectra of

normal B lymphocytes and tumor cells clearly showed

that both groups differ significantly (Fig. 2a). B

lymphocytes were mainly characterized by the bands

assigned to from nucleic acids, while cancer cells had

a larger share of proteins and lipids (Fig. 2b).

METHODS

CONCLUSION

RESULTS

Fig. 2. The score plot (a) and loadings (b) of PCA analysis for B 

cells and DLBCL lymphoma cells.

Fig. 1. Mean spectra of the whole cells B cells and DLBCL cell 

lines: (a) 532 nm laser, (b) 633 nm laser.

Mean spectra of normal and cancerous cells

show very subtle differences between different

DLBCL subtypes (Fig. 1). Hence, there is a necessity

to apply chemometric methods to better understand

biochemical differences between DLBCL cells (Fig. 2).

The use of two lasers (532 nm and 633 nm) enables

deeper insight into metabolism of cancerous cells.


