
Early onset obesity due to a novel M
C

4R deletion	
 

Table 1. Clinical and metabolic parameters of the patient carrying in heterozygosity the novel MC4R p.Met215del and the known FTO rs9939609 SNP

Age (y) Height 
(SDS)

BMI 
(SDS)

BA (y) *BP (mmHg) Kcal/day **Total Cholesterol/
HDL/LDL/TRG (mg/dl)

Glucose (mg/dl)
(70-99)

Insulin (IU/l)
(<15)

HOMA
<2

Other hormones 

0.6 +2.5 +1.8 153/46/89/101
(50th centile)

3 +3.6 +4.5 5 75/45
(75th centile)

2500 183/54/99/148
(90th centile)

78 10.5 1.8 Free T4:1.55 ng/dl  (0.79-1.76)
TSH: 2.77 mIU/l  (0.4-5.5)

Cortisol am: 8.16 micg/dl  (5-25)
ACTH am: 11.4 pg/ml  (7.2-6.3)

Prolactin: 20.6ng/ml (5-29)

5.2 +4.6 +3.1 8.5 110/70  
(97th centile)

3100 200/58/123/150
(95th centile)

76 14.6 2.4 25 (OH) D3: 12ng/ml  (insuf>30)
IGF1: +2SDS,  IGFBP3: +2SDS
OGTT (Min): 0, 30, 60, 90, 120
Glucose:  76, 110, 122, 95, 89

Insulin:  14, 170, 154, 123, 110

6 +4.3 +2.8 90/50
(50th centile)

2500 180/60/110/130
(90th centile)

88 11.5 2.3 Free T4: 1.32 ng/dl (0.79-1.76)
TSH: 3.14 mIU/l (0.4-5.5)

Cortisol am:11.16 micg/dl (5-25)
ACTH am:15.4pg/ml (7.2-6.3)

*Percentiles for blood pressure from: The fourth report on the diagnosis, evaluation, and treatment of high blood pressure in children and adolescents. Pediatrics 2004;114 (2):555-76.
** Percentiles for lipid profile from: Lipids screening and cardiovascular health in childhood. Pediatrics. 2008;122(1):201.

also observed in heterozygosity in 
the m

other but not in the father or 
the brother of the proband. A

nother 
M

C1R variant, p.Val60Leu, w
as also 

found in our patient w
hich is know

n 
to be associated w

ith red hair but to 
a lesser extent than p.A

rg160Trp. 

In silico analysis of 
the novel p.M

et215del 
(c.643_645delA

T
G

)
T

he 
novel 

heterozygous 
p.M

et215del (c.643_645delATG
) 

m
utation is, according to the in 

silico com
putational algorithm

 
M

utation Taster, predicted to in-
terfere w

ith protein function and is 
characterized as a disease-causing 
m

utation. 

M
C

4R
 protein structure 

The M
C

4R protein is a rho-
dopsin-like G

PC
R

 – cell surface 
receptor com

prising a seven-trans-
m

em
brane helical bundle. 14 The 

helices, predicted to range betw
een 

21 and 27 am
ino acids in length, 

are connected by three extracel-
lular and three intracellular loops 
w

ith an extracellular N
 term

inus 
and intracellular C

 term
inus. The 

extracellular loops (loops 2, 4 and 
6) are betw

een 17 and 5 am
ino acids 

in length, suggestive of short pro-
trusions from

 the m
em

brane. The 
intracellular loops (loops 1, 3 and 
6) are betw

een 12 and 33 am
ino 

acids in length and thus are likely to 
protrude further from

 the m
em

brane 
into the cytoplasm

, characteristic of 
the rhodopsin-like fam

ily of protein 
G

 receptors (Figure 4).

The deletion m
utation rem

oves 
a m

ethionine from
 the very end 

of helix 5, w
here the helix joins 

the loop. These am
ino acids are 

extrem
ely im

portant as they often 
exhibit am

phipathic properties at 


