Analysis of the WT1-VEGF molecular pathway in Acute Myeloid Leukaemia
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Introduction:
WT1 regulates VEGF in blood development [Figure 1].

WT1 mutations and altered VEGF predict poor outcome in AML
[Reference 1 & 2].

In kidney cells, WT1 is part of a molecular pathway including Srpk1
[Reference 3].
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Aims:
. To find relative levels of VEGF and Srpkl in AML samples
. To assess if changes in levels correlated with WT1 mutations

. To analyse AML samples for evidence of novel WT1 mutations

Results and Methods:
Testing oligonucleotide primers for RT-PCR using human podocyte cDNA and AML

patient cDNA alongside a water blank. VEGF 4.1/8.2, VEGFxxxb and SRPK1 oligos
were selected for the remaining analyses.
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the genes of interest. In the majority of

cases, the intensity of the bands are pro-
portional to the loading control (G6PDH),
however, eg, 1454 shows a lower expres-
sion of VEGFxxxb than expected, 896
looks to correlate to this pattern but not
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as strongly. 1234 = Inv(16) mutation, = FLT3+ve mutation, = 16;16 mutation, 1234
= M2 mutation, = point mutation, 1234 = unlisted mutation

Samples were also analysed to identify any changes in the WT1 sequence, oligos were used to look at
the N and C terminals as well as looking for exon 9 splicing . The results are shown in the figure below.
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In order for the samples to be sequenced they needed to be purified and made to the correct con-
centrations. Purification of the PCR fragments was done using a QUIAQUICK kit, the initial samples
were then run against a 1kb ladder with known concentration in it’s bands, the amount of cDNA in
each sample could then be roughly estimated by comparing to the ladder. The samples also needed
to include a small amount of primer, as this would allow the sequence to be read from a certain
point, samples were diluted down to 5picomoles and mixed with the purified DNA samples and
then sent off. Once the sequences had been analysed they were visualised to .abi files and could be
viewed in the GATC viewer to compare with the wild type sequence to see if any changes had oc-
curred. To check the wild type samples they were screened for KTS. (figure 5.)
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Following KTS checking, the mutant WT1 samples were checked to ensure they included exon 9 splic-
ing. This was done using the same method previously mentioned. The results showed that splicing had
occurred in the samples, the sequence to look for was found by looking up the wild-type WT1 se-
guence and manually combining the sequences from exon 8 and exon 10. The spliced sequence was
determined by using BLAST data available online, by determining the exons( coding sequences) from
the introns (non-coding regions) it was possible to find where the sequences for exons 8 and 10 would
join together, The samples did show the spliced sequence and so we are able to confirm the presence
of exon 9 splicing in some AMLs. (figure 6.)
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Figure 6. MEGADS analysis of spliced samples to check that exon 9 had been spliced from the WT1 sequence. The hlghllghted regions
show the spliced sequence that confirms the exclusion of exon 9 from the WT1 coding sequence.

After checking that exon 9 had been spliced each sample was visualised through the GATC viewer and
compared to the expected sequence to look for any mutation, only one sample (1706) showed varia-
tion, the screenshot is shown below and suggests a base change on one of the replicating DNA strands.
(figure 7.)
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The sample suggest a single amino acid change at position 82 from an C to an A. This would convert
from a CAC to CAA—changing the amino acid from a histidine to a glycine. This change could have a
possible role in the worsened prognosis of WT1 exon 9 spliced AMLs. However this would need fur-
ther investigation—capillary gel electrophoresis could be used to further single out the fragment to
allow for re-sequencing to confirm a change which could be moved forward with.

Conclusions:

One of the samples - 1706 shows a possible variation from the wild type sequence, a C
to A conversion at position 82. 1706 shows normal levels of srpkl and vegfxxxb. Alt-
hough other samples show more variation in levels of Sprk1 and Vegfxxxb they do not
show any variation from the wild type sequence. This could be further explored and
may possibly have an affect on the prognosis of WT1 exon 9 spliced AMLs—if shown to
have a regulatory effect this could be biochemically manipulated to return normal func-
tion to the pathway and increase chances of a better prognosis.
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