
5. Results

Of the 43 cell lines 3 malignant cells were excluded, leaving 40 WCE for the western blot. 
The excluded cell lines were already tested several times or are considered contaminated. 
Table 5.1 shows a summary of the results.

Figure 5.1 shows the western blot result for HEK 293 cell line. Tim-3 is glycosylated and 
shows several protein bands. The molecular weight varies from 35-55 kDa. Gal-9 is 32 kDa.

HEK 293 and Colo 205 were chosen for FACS analysis. Table 5.2 summarises the results. 

2. Introduction

Leukaemia cells are able to hide from immune cells that patrol our body, so they can live 
long enough to proliferate. They inactivate two critical types of white blood cells; cytotoxic T-
lymphocytes  and natural killer (NK) cells via the Tim-3/Gal-9 complex. [1] LPHN-1 increases 
the exocytosis of the complex. [2] In Figure 2.1 a summary is shown.

The Tim-3/Gal-9 complex leads to proliferation, inflammation and increases malignancy. The 
complex is found either on the surface of a cell or gets secreted. In disease progression the 
expression of Tim-3 and Gal-9 increases. [1]
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1. Abstract

T-cell immunoglobulin mucin receptor 3 (Tim-3) and Galectin 9 (Gal-9) are found in several 
human cells. Latrophilin 1 (LPHN-1) only in neurons. All three were found in leukaemia cells 
but not in normal blood cells. Tim-3 and Gal-9 on leukaemia cells form a complex, which 
inactivates T-cells and NK-cells, therefore the malignant cells evade the immune system. [1] 
LPHN-1 increases the exocytosis of the complex and therefore its action. [2]
This pathway is considered as a possible future target of treatment. The proteins could also 
work as detection markers.

In this study 43 human cell lines, from malignant and non-malignant diseases of the body, 
were screened for the three proteins. Tim-3 and Gal-9 are quite wide spread but LPHN-1 
was only found in malignant blood cells and one colorectal cell line. 

This finding makes LPHN-1 the most promising diagnostic marker or target of treatment for 
leukaemia. Tim-3 and Gal-9 may be used in disease progression.

4. Material and Methods

Of 43 cell lines (38 malignant, 5 non-malignant) WCE were produced and analysed by 
western blot. 2 positive cell lines were retested by FACS. The cell lines were chosen from 
several parts of the human body 

Nine supernatants were tested for Gal-9 with ELISA.

3. Aims/ Leading Question

Tim-3, Gal-9 and LPHN-1 are found to be a promising target of cancer research as they 
might be markers for detection, treatment targets or could help to understand a possible 
immune escape mechanism of tumour cells. This leads to the following questions:

• Is the expression of LPHN-1, Tim-3 and Gal-9 detectable in immortal human cell lines?

• Can Gal-9 be found in the supernatant of immortal human cell lines?
6. Discussion and conclusion

Tim-3 can be found in nearly all and Gal-9 in 7/10 of the cell lines tested. The two proteins 
seem to be quite wide spread, even in non-malignant cell lines.

LPHN-1 occurred in a leukaemia, a lymphoma and a colorectal carcinoma cell line. Previous 
research found it in other leukaemia cell lines too. [1] It seems that the protein is 
pathologically expressed on malignant, blood-related diseases.

Gal-9 was found in 5 of 9 supernatants. In the 5 Gal-9 releasers Tim-3 is expressed as well 
and is considered as the trafficker, as previous studies defined Tim-3 as the trafficker of Gal-
9. [1] Of the 4 Gal-9 non-releasers, 2 still produce Gal-9. In this case it either has an 
intracellular task or gets stored.

The Tim-3/Gal-9/LPHN-1 pathway is most promising for blood related diseases, mostly 
leukaemia. It opens up new biomarkers for the diagnosis and might be the start of a new 
kind of immune therapy. Blocking this pathway would enhance the immune defence of the 
patient and therefore increase the elimination of leukaemia cells.

The Proteins might also be used to track the course of a malignant disease as they increase 
while the disease progresses and Tim-3/Gal-9 occur earlier than LPHN-1.
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Tab. 5.1: Summary of the western blot results. 

Tab. 5.2: Summary of the ELISA results. 

40 Whole cell extracts – western blot

Expression  of Tim-3, Gal-9 and LPHN-1

Tim-3 Gal-9 LPHN-1

35 malignant cell lines 34 + (1 -) 24 + (11 -) 3 + (32 -)

5 non-malignant cell lines 5 + (0 -) 4 + (1 -) 0 + (5 -)

9 Supernatants - ELISA

5 Gal-9 detected 4 Gal-9 not detected

Fig. 2.1: Usually, NK-cells secrete perforin and granzyme B to induce apoptosis in the target cell. The Tim-3/Gal-9 complex 

blocks  this action by stopping the excretion of perforin and granzyme B. LPHN-1 supports this effect by increasing the 

exocytosis of Tim-3 and Gal-9.

2 Tim-3/Gal-9 positive cell lines - FACS

HEK 293 (embryo. kidney) Colo 205 (colorectal)

Tim-3 and Gal-9 positive Tim-3 and Gal-9 positive

Tab. 5.2: Summary of the FACS results. 

Fig. 5.1: Tim-3 and Gal-9 western blot results for HEK 293

The results confirmed the 

western blot. Figures 5.2-5.5 

show the histograms for the 

FACS analysis.

In table 5.2 the results of the ELISA 

experiment for Gal-9 release is shown.

FACS histograms for HEK 293

Purple: unstained

Green: Tim-3

Red: Gal-9

FACS histograms for Colo 205

Purple: unstained

Green: Tim-3

Red: Gal-9

Fig. 5.2: HEK 293: FACS result for Tim-3 Fig. 5.3: HEK 293: FACS result for Gal-9

Fig. 5.4: Colo 205: FACS result for Tim-3 Fig. 5.4: Colo 205: FACS result for Gal-9

Tim-3 is a surface protein found 
merely on immune cells. It regulates 
T-helper cell 1 proliferation and 
enhances inflammatory response. 
Its ligands are Gal-9 and others. [3]

Gal-9 is a protein present in several 
immune cells. Gal-9 induces 
apoptosis, acts as a cytokine and 
increases malignancy in tumours. 
Gal-9 does not have a secretion 
sequence and uses Tim-3 as a 
trafficker. [1]

LPHN-1 is only found in neurons. 
When activated, it leads to 
exocytosis of vesicles, 
neurotransmitters are released and 
a signal is transmitted.[4] 
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Fig. 4.1 This figure shows the material and methods used. 43 WCE were used for western blot and 9 supernatants for ELISA 

analysis.  
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