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Introduction:

Variants of unknown clinical significance  are an ongoing problem for molecular
diagnostic laboratories.

A proportion of these variants affect RNA splicing but they are often difficult to
recognise just from DNA sequence alone.

In silico algorithms - do not necessarily reflection in vitro.

In this project | have used ex vivo minigene constructs to analyse RNA and
compared my results with:

*in silico
«direct analysis of RNA from peripheral blood.



The Minigene Technique:

1. Amplify and purify exon containing base change with flanking intron.

2. Recombination into plasmid between rat insulin gene exons. Vector also has
antibiotic resistance.

3. Transform into competent bacterial cells and culture in the present of
antibiotic.

4. Extract DNA and transfect into a host cell.
5. Harvest cells and extract RNA.

6. Prepare cDNA and PCR amplify using primers specific to the rat insulin exons.



Amplification:

BRCA1l

ttggatttccaccaacactgtattcatgtacccatttttctcttaacctaactttattggtctttttaattcttaacagagaccagaactttgtaattcaac
attcatcgttgtgtaaattaaacttctcccattcctitcagAGGGAACCCCTTAGCTGGAATCTGGAATCAGCCTCTTC
TCTGATGACCCTGAATCTGATCCTTCTGAAGACAGAGCCCCAGAGTCAGCTCGTGTTGGCAAC
ATACCATCTTCAACCTCTGCATTGAAAGTTCCCCAATTGAAAGTTGCAGAATCTGCCCAGAGTC
CAGCTGCTGCTCATACTACTGATACTGCTGGGTATAATGCAATGGAAGAAAGTGTGAGCAGGG
AGAAGCCAGAATTGACAGCTTCAACAGAAAGGGTCAACAAAAGAATGTCCATGGTGGTGTCTG
GCCTGACCCCAGAAGAATT Tgtgagtgtatccatatgtatctccctaatgactaagacttaacaacattctggaaagagttttatg
taggtattgtcaattaataacctagaggaagaaatctagaaaacaatcaca

Target amplified from genomic DNA.
Products subjected to gel electrophoresis and extracted.

Cleaned products were sequenced.



Recombination &
Transformation:

Ampified target

Rat
Insulin
exons

pSpliceExpress
vector

Amplicillin

/ isistance

DH5 bacterial cells

Recombination into the pSpliceExpress
vector.

Transformed into DH5 bacterial cells.
Clones were grown — LB-amplicillin.

DNA was extracted for transfection.

Map of pSpliceExpress vector



Transfection:

HEK 293 cells.
6 well plate:

e 2 mutant samples

1 wildtype sample

« 1 LacZ positive cells

* 1 empty pSpliceExpress vector
» 1 HEK293 cells only

Grown and harvested — LacZ+ cells checked.
RNA extracted.
cDNA synthesised.

LacZ positive cells
stained with BetaBlue.
Pictures taken at
various time intervals.



Patient A

BRCA 1 ¢c.4868C>G
(p.Alal623Gly)

$

In Silico analysis predicted the
creation of a novel donor site of
similar strength to the wildtype site.




ResultS: BRca 1 c.4868C>G
(p.Ala1623Gly)

- Patient A

- Patient A

- Wildtype

- pSpliceExpress vector
- HEK 293 cells

- No DNA

MmMmMmooO W >

Two bands seen in Patient A’'s sample were sequenced
- Large band - wildtype sequence.
- Small band ...



ResultS: BRca 1 c.4868C>G
(p.Ala1623Gly)

AGGGAACCCCTBEBTGGAATCTGGAATCAGCCTCTTCTCTGATGACCCTGAATCTG
ATCCTTCTGAAGACAGAGCCCCAGAGTCAGCTCGTGTTGGCAACAT MCAMT
CCTCTGCATTGAAAGTTCCCCAATTGAAAGTTGCAGAATCTGCCEMENTTE
CTGCTCATACTACTGATACITEGGGTATAATGCAATGGAAGAAAGTGTGAGCAGGG
AGAAGCCAGAATTGACAGCTTCAACAGAAAGGGTCAACAAAAGAANBGTGGA
TGTCTGGCCTGACCCCAGAAGAATTT

“‘Analysis of BRCA1 RNA has shown both a normal and an
abnormal splice product. The abnormal splicing results in loss of
part of exon 16 from c.4868 to the 3’ end, indicating the generation
of a new splice site. The ¢.4868C>G base change is therefore
highly likely to be a causative mutation.”




Patient B  Brcal c.4357+6T>C
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In Silico analysis predicted the variant
reduced the efficiency of the exonic
splicing enhancers.



ResultS:  BRCAL c.4357+6T>C

- Patient B

- Patient B

- Wildtype

- pSpliceExpress vector
- HEK 293 cells

- No DNA
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The patient sample showed a
wildtype product and a product
with no BRCAL1 exon 13, just
the rat insulin exons.

?Should a mutant product be seen if the variant
knocks out correct splicing?



ResultS:  BRCAL c.4357+6T>C

Direct RNA analysis

“RNA studies have shown
that this mutation causes
aberrant splicing and
premature termination of
the BRCAL protein.
Therefore ¢.4357+6T>C is
likely to represent a splice
site mutation and to be
disease causing.”

The direct RNA analysis by long range PCR
using primers designed to sit within exon 12
and 14 showed total loss of exon 13.



Conclusion & Evaluation:

» Base changes causing splice abnormalities are not always obvious
from DNA sequence alone.

* Minigene construction is work intensive — direct RNA analysis is
faster in diagnostic cases.

* In silico analysis usually agrees with the situation in vivo but not
always...

Further work...
» Minigene constructs on other UVs.
» Direct RNA analysis.
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