PEPPERDINE

UNIVERSITY Pepperdine Digital Commons
Featured Research Undergraduate Student Research
Summer 2013

Lysophosphatidic Acid Stimulates Lymphangiogenesis in Human
Lymphatic Endothelial Cells

John Macbeth
Pepperdine University

Donna Nofziger-Plank
Pepperdine University

Follow this and additional works at: https://digitalcommons.pepperdine.edu/sturesearch

6‘ Part of the Biology Commons, and the Cell Biology Commons

Recommended Citation

Macbeth, John and Nofziger-Plank, Donna, "Lysophosphatidic Acid Stimulates Lymphangiogenesis in
Human Lymphatic Endothelial Cells" (2013). Pepperdine University, Featured Research. Paper 62.
https://digitalcommons.pepperdine.edu/sturesearch/62

This Research Poster is brought to you for free and open access by the Undergraduate Student Research at
Pepperdine Digital Commons. It has been accepted for inclusion in Featured Research by an authorized
administrator of Pepperdine Digital Commons. For more information, please contact bailey.berry@pepperdine.edu.


https://www.pepperdine.edu/
https://www.pepperdine.edu/
https://digitalcommons.pepperdine.edu/
https://digitalcommons.pepperdine.edu/sturesearch
https://digitalcommons.pepperdine.edu/usr
https://digitalcommons.pepperdine.edu/sturesearch?utm_source=digitalcommons.pepperdine.edu%2Fsturesearch%2F62&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/41?utm_source=digitalcommons.pepperdine.edu%2Fsturesearch%2F62&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/10?utm_source=digitalcommons.pepperdine.edu%2Fsturesearch%2F62&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:bailey.berry@pepperdine.edu

Lysophosphatidic Acid Stimulates Lymphangiogenesis in Human Lymphatic Endothelial Cells

John Macbeth, Dr. Donna Nofziger Plank

Summer Undergraduate Research

been well characterized. In this study, human lymphatic endothelial
cells (HLECs) were treated with LPA in the presence or absence of
VEGF and the late stage effects of lymphangiogenesis were
examined. Preliminary evidence suggests that VEGF and LPA
induces proliferation in HLECs, however there is no increase in this 0
stimulation when both factors are added together. A Matrigel tube Treatments
formation assay revealed that LPA induces an increase in cellular
extensions as well as in tubule length as compared to the control.

LPA(10uM),VEGF-A
Figure 4. Schematic illustration of BD Matrigel™ Matrix Lymphangiogenic tube formation assay. 40 pl of BD Matrigel™ Matrix (reconstituted basement

membrane, BD Biosciences) was added to a series of wells in a 96-well tissue culture plate and allowed to solidify by incubating at 37 C for 30 minutes. HLECs were
plated at 10,000 cells/well in growth media (EGM2-MV) under one of the various conditions: growth media control, 10uM LPA, 1 uM LPA, 50 mg/ml VEGF, or both
1 uM LPA and VEGF-A. Cells were then incubated at 37 C and using a Nikon Ti-260 microscope were observed and photographed at various timepoints. At 2 hours,
the number and length of cell extensions per field of view was measured. At 6 hours total tubule length was determined.
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Abstract
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vessels sprout and grow from existing vessels whether under
developmental, immunological, or cancerous conditions. Proper 24 hour exposure .
lymphatic vessel formation is important in working alongside , Coat wells with Add Cells. 2 hours: measured 6 hours: Measured
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Figure 2. Proliferation assay results following 24 hour exposure to
factors. Following serum starvation, 3,000 HLECs were plated in each
fibronectin-coated well of a 96-well plate in EGM2-MV media under the
following conditions: control (EGM2-MV media alone), LPA (10uM), LPA
IntrOdUCﬁon (1uM), VEGF-A, or both LPA (10uM) and VEGF-A. The cells were then
incubated at 37°C for 24 hours and a cell proliferation assay was
performed using a Cell Counting Kit-8 (Dojindo). Briefly, a water soluble
tetrazolium salt, WST-8, was added to each well and allowed to incubate
for 4 hours. WST-8 is reduced by dehydrogenases in the cells producing
an orange colored formazan dye which can be detected by measuring
the absorbance at 450 nm using a microplate reader. The amount of dye

Lymphatic vessel formation, lymphangiogenesis, is known to
occur during normal development and during tissue stress
such as inflammation and wound healing. In an inflammatory
response, there is an excess collection of fluid near the wound.
Lymphatic vessels grow into the damaged area to relieve the
fluid and to allow more leukocytes or white blood cells to

enter the afflicted area [1]. Thus, lymph vessel formation is generated. 8 e lEElly [properient) is tue nuimoes ,Of g @2 U ot F Cell Extensions G Cell Extension Length
ol £ latine the bodv's i auid and " well. Multiple assays were performed and the ratio of absorbance
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leukocytes as part of the body’s immune response. , , , o , o a
One impbortant mediator of the inflammatory r i< th multiple assays is shown here. There is no significant difference between [z B [PA (10uM) =

P 7 HESPOISE 15 EAE the number of viable cells between the different treatment groups S & 60 — Cemife
bio-active phospholipid lysophosphatidic acid (LPA). LPA groups. £ &
5 LPA (1uM) S H LPA (10uM)
belongs to a family of lipid of growth factors that is present in — 10 : 40 LPA (1uM)
low concentrations in serum and biological fluids but is found Extended Period Assay S LPA (1 uM), E B ) VG
in higher concentrations at sites of inflammation and tumor > © § VEGF-A E 20 Y
growth [2]. LPA has been shown to modulate inflammatory fb W VEGF-A P — VBN
responses through the stimulation of chemokines, cytokines, o z 0 Z 0
and cytokine receptors expression as well as regulate € 1.5 I { | Treatments Treatments
o « Control . . . . . S . . : :
cytoskeletal rearrangement and migration of target cells. LPA 8 _ Figure 5. LPA induces formation of cellular extensions of HLEC after two hours in Matrigel™ lymphangiogenesis assay. To measure the induction of
evokes its biological effects through binding to G-protein - LPA (10 uM) lymphangiogenesis in HLECs in the presence of LPA, HLECs were plated in triplicate on BD Matrigel™ Matrix as described in figure 4 under the
B LPA 1 M . e, . . . . .
coupled receptors. There are five known receptors for LPA, 2 1 (1uM) fO||OWII’.1g condltfons. (A) growth media, (B) 10 uM LPA, (C) 1 uM LPA, (D) VEGFA, and (E) 1uM LPA and VEGFA. Treatments were d.one in duplicate and
LPA, [3]. It has previously been found that binding to LPA, % W VEGF-A three different fields of view per well were photographed after 2 hours and the average of both the (F) number of cellular extensions and (G) the
induces the production of pro-angiogenic factors such as VEGF, é 0.5 LPA (10uM), VEGF-A length of extensions per field of view \{vas determined. At 1uM, LPA ind.uces a slight increase in the num.ber of cellular extensions per field of view well
Interleukin-6 (IL-6) and Interleukin-8 (IL-8) [4]. = LPA (1uM), VEGF-a as the overall length of cellular extensions as compared to growth media alone. Exposure to 10uM LPA induced an even greater number of cellular
In this study, | will look at the effect of LPA on o extensions but did not result in an overall increase in extension length as compared to the control. Conversely, VEGFA treatment did not result in a

lymphangiogenesis using human lymphatic endothelial cells 0 greater number of cellular extensions as with growth media alone but did induce longer extension length. Treatment with both LPA and VEGFA
(HLECs). Using an in vitro assay, | measured the ability of HLECs Treatments displayed results in between LPA and VEGFA treatment alone.

Figure 3. Increase in proliferation detected following a longer
incubation time. The proliferation assay was performed as in figure 2
with the following differences: 24 hours after the initial set up, an e
additional “boost” of LPA and/or VEGF was added to the culture :
media. Cells were allowed to incubate for an additional 48 hours 3
before the absorbance was determined and analyzed as before.
Preliminary results from two assays suggest that LPA exposure as well
as VEGF exposure induces an increase in proliferation relative to the

to proliferate in the presence of LPA in the presence or
absence of vascular endothelial growth factor (VEGF).
Additionally, a BD Matrigel tube formation assay was used to
measure the effect of LPA on the ability of HLECs to extend and
form rudimentary tubes.
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0 o 1.4 Figure 6. LPA induces greater lymphangiogenesis as measured by total
\/\/\/\/a/\/\/\)ko/\(\o"g\m-i S 19 tube length at 6 hours. HLECs were photographed and analyzed after 6
o H o 'g hours in the Matrigel™ lymphangiogenesis assay. Cells were incubated in
ivw-avantlipids.com Na* ‘; 1 growth media under the following conditions: (A) growth media control,
Figure 1. Diagram of the structure of lysophosphatidic acid 0.8 “ Control (B) 10uM LPA, and (C) 1uM LPA. The overall length of the tubules were
= = LPA(10uM) measured. A student’ s unpaired t-test was used to compare the average
% 0.6 of the tubule length in the LPA exposed cells compared to the control.
‘g 0.4 LPA(1uM) While 10 uM LPA showed an increase in tubule length, it was not
. . B significantly different (p value of 0.0702). However, the 1uM
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the rature Clted e 0-2 concentration was significantly different (p value of 0.0003).
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