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Mutation ILRP Comment 

E2 Arg 158 - Cys Homozygosity required for phenotYPIc expression 

Arg 136 -+ Ser rate -- Dominant expression ,found in Spanish population 

Arg 136 -+ Cys -~~------- Variable phenotypic expression 

Arg 142 -+ Leu --------... ----

Arg 142 -+ Cys Low ( 20-502% Very low < 5% Severe hyperlipidaemia with 100% penetrance 

) 

Arg 145 -+ Cys Moderate Low Makes up 25% of cases in local GSH experience, 

homozygotes described, dominant expression 

Lys 146 Gin Moderate --_ .......... _--

Lys 146 -+ Glu Low Very low High degree of penetrance 

Lys 146 -> Asn, Arg 147 --- _ .. _"' ... ------ Onset of hyperlipidaemia at young age 

-+ Trp 

Duplication residues 121- Low Very low Known as ApoE Leiden,1000/0 penetrance 

127 young age of onset 

It is in a ( 
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basis for the WHO classification of hyperlipidaemias. 

The following graphic illustrates the naming of electrophoretic bands and their 

corresponding ultracentrifugal fractions. Source (60) 

Fig 5.1 

Ultracentrifuqal Fractions and Paper Electrophoresis 

THE PLA SMA LI POPROTEIN SPECTR UM AS SEG REG" TED BY PAPER El ECTROPH t n ESIS (ABOVEI AND BY T H:: v.'r;;;,c ENT:;r, LJG e 
(BELOW) IN WHICH Sc OR ;;LOTATIO,\J RATES AR: INVERSELY RELATEO TO DENS;TY 

CHY~CM:CIi:ON\ f--- - ' r------

p" - f3 ' 

1.::D6 ,.:'.) I,' 

," .~/ . 

37 



Univ
ers

ity
 of

 C
ap

e T
ow

n

The following table defines the five patterns described during electrophoresis that 

are the basis for the WHO classification of dyslipidaemia. 

Table 5.2 

Ilil 

lib 

III 

1\1 

I.' 

,A8LE 1 

Tt-!!': ,\'A..iOR A8NORM,.,\L liPOPROTEiN PAI~EiiNS (, 

AND ,HEIR TYPE NUM2~RS 

iV°C-
Cl1ylo­
mIcrons 

LDL 
(;'J-Ip) 

VLDL 
(pre-B-Ip) 

I 

Floating 
.'J-lipop.c,­

w!ns h 

~-.- --,-- ,---

~'--- -------

,', Inciicates which lipoprotein .' :amiiy" (famil!es) occurs In 
concelltratio:l above" nOl<11al .. in the different abnormal patterns. 

ONso known as" broad ,a-lipo;Jroteins ". 

The initial abnormality described was the "broad beta band" seen on 

electrophoresis of whole plasma.(4) This is a broad, often intensely staining band 

that commences in the usual ~ zone but then extends continuously into the pre-~ 

region. The usual "shoulder" or less intense staining region between the beta and 

the pre-beta bands is not seen. Although the presence of a broad-beta band on 

electrophoresis can give diagnostically useful clues, it is not sensitive enough to be 

used on its own as a diagnostic test. In a study (61 )evaluating the use of 

polyacrylamide gel electrophoresis in the diagnosis of dysbetalipoproteinaemia only 
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50/118 (42.37% ) samples were found to have a broad S-band on paper 

electrophoresis. These samples originated from 27 patients who had ~-VLDL on 

paper electrophoresis ( which was considered to be the gold standard for diagnosis 

at that time) and were therefore diagnosed as having dysbetalipoproteinaemia. 

Relying on electrophoresis of plasma alone, at least half of dysbetalipoproteinaemic 

patients will not be correctly diagnosed. In addition it is not always easy to 

confidently distinguish a broad S-band from a lib or type IV pattern as the' shoulder' 

between the bands in these patterns is occasionally not very marked either. This 

results in inter- and intra-observer variability, impairing the specificity of this test. 

An illustration of a lipoprotein electrophoresis in an agarose gel stained with Sudan 

Black is provided. The lane with the broad-beta band is highlighted. 

Fig 5.2 

Example of agarose gel electrophoresis with broad beta band 

l 9 s 
Cathode 

p-

Anode 
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found between two independent observers. 

The following provides an illustration of the method used to assign the presence of ~­

VLDL 

Fig 5.3 

Definition of B-VLDL 

"FLOATING /3 LP" 

I i I~ ~D1006TOP 
1=' 1=·; = ··· .. ~.~~1006BOTTOM 

:'5:." t: t 
OR!GIN (J.. LP exLP 

Figure L Diagram illustrating the definition of "floating beta" 
lipoproteins used in this study. Paper electroplloresis is performed 
on the supernatant (0 l.006 top) and infranatant (0 1 .006 bottom) 
tractions obtained by preparative ultracentrifugation of plasma 
without adjustment of density (5). The strips are stained with a 
lipid-binding dye (oil-red-O), dried. ant:! the origins aligned . The 
low-density lipoproteins </~LP) and high-density lipoproteins ( '~LP) 

are found in the bottom fractions. Normally very low-density (pre­
beta) lipollroteins Clre present in the top fracticn and migr<Jte such 
that their trailing edge is beyond the !earling edge of the (3LP 
band. The pre'sence of a band in the top fraction that begins 
between the indicated lines is conside'red to be floating beta. 

Fredrickson et 8/ .• Type III Hyperlipoproteinernia: Definitions 151 
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classification of the patient's genotype. ApoE with the 145 ( R-----'C ) mutation is 

classified as ApoE2 with isoelectric focussing while it is ApoE3 by genotyping(86) 

according to Hixson and Vernier. 

Genotyping used in the right setting can therefore certainly be confirmatory of the 

suspicion of dysbetalipoproteinaemia, remaining aware of the fact that dominant 

ApoE mutations are not detected by the routine methods of genotyping. The degree 

to which one can rely simply on determination of E-isoform for diagnostic purposes 

will therefore be directly dependant on the local prevalence of other ApoE­

mutations. Certainly the absence of E2/E2 cannot be taken as an absolute 

indication that dysbetalipoproteinaemia is not present. 

The following picture illustrates the genotyping of ApoE according to the method of 

Hixson and Vernier (85) 

The 'first three highlighted lanes illustrate the ApoE2/E2, ApoE3/E3 and Apo E4/4 

homozygous states. The next highlighted lane shows a E2/E3 heterozygote. 

Fig 5.6 

ApoE genotyping according to Hixson and Vernier 
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The area under the curve was calculated by Prism for each of the above datasets. In 

addition the total area calculated by Prism was compared to the total area obtained 

as the sum of all the areas from I to VI to validate that the subdivisions of the dataset 

had been correct. Each area was then expressed as a percentage of the total area. 

The decision to express the areas as a relative percentage was taken as absolute 

areas on the gels are difficult to compare due to differences in staining intensities of 

the gels. This may well relate to the freshness of the Sudan Black and the 

acrylamide, which both do influence the final appearance of the gel. 

All the patient and control scans were analysed in this way and the results collated in 

a Quattro Pro spreadsheet. The results were subsequently statistically analysed 

using the statistical functions of the Quattro Pro software package as well as InStat, 

a statistics programme developed by GraphPad 

7.7 Examples 

The following is an illustration of the procedure described above. 

Fig 7.1 

Control with LDL 
A Species Patient 
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The following scan served as a control for this patient 

Fig 7.5 

Control Hyperlipidaemia 
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Fig 7.7 

Dysbetalipoproteinaemic Patient 
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Fig 7.8 

Control Hyperlipidaemia 
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