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ABSTRACT 

Multiple Hereditary Exostoses (MHE) is a very rare kind of disorder having occurrence as 

1/50000 individuals. MHE is a medical condition in which multiple bony lumps that develop on 

the bones of patient.this condition is formed due to abnormal gene product of EXT1 gene 

forming abnormal exostosin type1 protein. The EXT1 gene loci has been identified at  

chromosome 8q23-24, 5.This study was an attempt to standardize the protocol required for 

isolation of the DNA from such affected patients, further which could be used for PCR mutation 

detection studies. In the present study DNA is isolated from patients sample using silica gel and 

spin column method. These two techniques are used commercially for DNA isolation process 

from whole blood cells. The comparative data of the DNA isolated from MHE probands and 

further confirm that DNA yield obtained using silica gel is higher than spin column method.  
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INTRODUCTION  

In the United States, the terms “exostoses” 

and “hereditary multiple exostoses” have been  

used to denote the growths and the disorder, 

but the World Health Organization (WHO) 

has selected the nomenclature 

“osteochondromas” for exostoses and 

“multiple osteochondromas” for the disorder 

[1, 2]. Hereditary Multiple Exostoses (HME) 

is a rare medical condition in which multiple 

bony spurs or lumps (also known as 

exostoses, or Osteochondromas) develop on 

the bones of affected patient. This disorder 

has an estimated prevalence of 1/50,000, 

making it one of the most frequent skeletal 

dysplasias [3-7]. Osteochondromas are rarely 

present at birth, but in more than 80% of the 

patients they develop gradually during the 

first decade of life and increase in size until 

closure of the growth plates at the end of 

puberty [8-11]. 

HME can lead to the shortening and bowing 

of bones; affected individuals often have a 

short stature. MHE can cause pain to people 

of all ages. To children, this can be especially 

painful. During exercise, it can cause a lot of 

pain. Depending on their location the 

exostoses it can cause the following 

problems: pain or numbness from nerve 

compression, vascular compromise, inequality 

of limb length, irritation of tendon and 

muscle, as well as a limited range of motion 

at the joints upon which they encroach [7, 12-

20]. MHE can lead to the shortening and 

bowing of bones and affected individuals 

often have a short stature. The proportion of 

individuals with multiple hereditary exostoses 

who have clinical findings increases from 

approximately 5% at birth to 96% at age 12 

years. By adulthood, 75% of affected 

individuals have a clinically evident bony 

deformity. Males tend to be more severely 

affected than females. Most commonly 

involved bones are the femur (30%), radius 

and ulna (13%), tibia (20%), and fibula 

(13%). Hand deformity resulting from 

shortened metacarpals is common [6].  

The most serious complication of MHE is 

sarcomatous degeneration of an 

osteochondroma. Axial sites, such as the 

pelvis, scapula, ribs, and spine, are more 

commonly the location of degeneration of 

osteochondromas to chondrosarcoma [12, 15-

19]. 

About 200 mutations in the EXT1 gene have 

been identified in people with hereditary 

multiple exostoses type 1.Most of these 

mutations are known as "loss-of-function" 

mutations, as they prevent any functional 

exostosin-1 protein from being made. The 

loss of exostosin-1 protein function prevents 
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it from forming a complex with the exostosin-

2 protein and adding heparan sulfate to 

proteins. It is unclear how this impairment 

leads to the signs and symptoms of hereditary 

multiple exostoses [13]. To understand a bit 

about the impairment, the primary step 

involves successful isolation of DNA from 

peripheral blood cells of a MHE affected 

proband. Availability of adequate high quality 

genomic DNA is essential to succeed in 

various molecular biological techniques such 

as sequencing, cDNA synthesis and cloning, 

RNA transcription, nucleic acid labeling 

random primer labeling) etc [14]. Hence 

extraction of high quality DNA is essential to 

carry out further analysis in molecular 

biology. In the present study isolated DNA 

from MHE proband and normal person using 

two different protocols were compared and 

analyzed.  

MATERIALS AND METHODS 

Multiple Hereditary Exostoses affected 

patients are identified and their consent form 

is filled up as per the format and guidelines 

given by Medical Council of India. The 

ethical clearance for the research study is 

obtained from the Institutional Ethics 

Committee. Blood Sample of the identified 

patients is collected with the help of a 

certified lab technician in EDTA bulbs (2ml). 

DNA was isolated from the whole blood cells 

using two different methods i.e. Silica gel 

method and Spin Column method. 

Spin Column Method – Protocol I 

This method uses a specially treated glass 

filter membrane fixed in to a column to 

efficiently bind DNA in the presence of high 

salts. Blood lysis buffer, wash buffer, elution 

buffer and proteinkase K is used for DNA 

isolation. Small volume of blood (200µl) is 

taken in a centrifuge tube and 200µl of BLB 

and 20µl of proteinase K is added to it. The 

tube is kept in water bath for 10 minutes at 

65°C. 200µl of ethanol is added to it to obtain 

a homogenous solution. The sample is then 

transferred into column assembled in a 

collection tube and spinned at 6,500rpm for 1 

minute. The flow through is discarded. The 

column is then washed with WB-1 and WB-2 

for 1 minute and 5 minutes respectively at 

6500 and 13,500rpm. Each time discarding 

the flow through. The column is then placed 

in a clean centrifuge tube and 100µl of EB is 

added to elute the DNA. The eluted DNA is 

stored at 4°C 

Silica Gel Method- Protocol II 

In this method DNA molecules bind to silica 

surfaces in presence of high salts. Plasma is 

separated from blood cells in the first step and 

erythrocytes are lysedby a hypotonic shock of 

distilled water washes. Extraction buffer 

(guianidiumthiocyanate and Triton X) is 
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added further which facilitates the denaturing 

of proteins, including RNAses and separates 

rRNA from ribosomes.Triton X is a detergent 

which solubilizes lipids and causes cells to 

lyse releasing DNA into solution. A DNA 

molecule then binds to the silica particles 

assed to the solution under high salt 

concentration. The silica with absorbed DNA 

is then subjected to cleansing with wash 

buffer which helps to remove salts and 

impurities from the original sample. Ethanol 

and isopropanol is used to precipitate the 

DNA molecule which is eluted and stored in 

TE. 

RESULTS AND DISCUSSION 

DNA isolated from MHE affected probands 

were subjected to Agarose gel 

electrophoresis. 

DNA isolated was analyzed using two 

methods: UV-Spectrophotometric method and 

Using Qubit 2.0 Fluorometer. 

The recorded data is given below in terms of 

graphical representations (Figure 1, 2) and 

tabulations (Table 1, 2). 

UV- Spectrophotometer Analysis 
Table 1: UV- Spectrophotometer Analysis 

DNA ISOLATION 
METHOD 

 Absorbance at Measured Ratio of 
DNA concentration 

(g/l) 
(260/280) 

260 nm 280 nm 
PROTOCOL I- 

Spin Column 
NORMAL 0.587 0.325 0.029 1.81 
PATIENT 0.33 0.184 0.0165 1.793 

PROTOCOL II – 
Silica Gel 

NORMAL 0.328 0.175 0.0164 1.874 
PATIENT 0.299 0.164 0.01495 1.823 

 

 
Figure 1: Graphs of DNA Sample Isolated Using a) Protocol I, b) Protocol II 
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Qubit 2.0 Fluorometer Analysis 

The DNA was quantified on 

Qubitfluorometer. The following is the 

recorded data for the four patient’s samples. 

The graph in the UV- Spec analysis shows 

differences in the amount of DNA sample 

extracted during the process. The DNA 

isolation done using Silica gel method yields 

pure DNA while the DNA sample extracted 

using spin column method shows bit 

contamination of proteins which can observed 

by the readings obtained in the A260/280 

absorbance ratio readings.  

The Graphical representation of the 

concentration of DNA obtained using 

Qubitfluorometer also states that DNA 

isolated using silica gel technique yields more 

amount of DNA than using Spin column 

technique. 
Table 2: DNA Quantification Using Qubitfluorometer 

 

 
Figure 2: DNA Quantification Using Qubit- Fluorometer 

CONCLUSION 

It is hereby concluded from the present 

studies that DNA isolation using silica gel 

technique yields more quantity of DNA as 

compared to the spin column technique in a 

Multiple Hereditary Exostoses affected 

proband. 
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