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ABSTRACT

KEYWORDS
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We present here to the application of the PCR-RFLP technique for the
determination of the BMP6 gene single nucleotide polymorphism and fre-
guency of five BMP6 SNPs among Asian Indian sickle cell patients. Five
known SNIPsof BMP6 gene; rs73719353, rs73719341, rs73719318, rs73381662
and rs73381650 were determined using the Sfcl, Becl, HpyCHA4V, ScrFl and
AflIlI restriction enzyme. BM P6 gene SNPs amplified using the PCR tech-
nique. Each amplified fragment is subsequently digested with the appropri-
ate enzyme. However all individual among patient and control groupswere
wild type and frequency was zero. Protocols for PCR amplification and
restriction digestion were standardized for 5 single nucleotide polymor-
phismsin BMP6 genes. Their presence can be detected and identified in the
DNA samplesand would further be used in their establishment as molecular
markersin osteonecrosisafflicted sickle cell disease patients, for early diag-
nosis. This technique has the advantages of rapidity, safety, and cost-
effectiveness.  © 2012 Trade Sciencelnc. - INDIA
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INTRODUCTION

Bone morphogenetic protein 6(BM P6) isencoded
by the BM P6 genein humansand | ocated on chromo-
some 6, (6p24-p23)1+-3. Thebone morphogenetic pro-
teinsareafamily of secreted signaling molecul esthat
can induce ectopic bone growth!®. Case-control stud-
iesare beginning to define the rel ationships between
sngle-nucleotidepolymorphismsin candidategenesand
the many sub-phenotypesof sicklecell anemia A com-
mon themeemerging from these studiesisthat single-

nucl eotide polymorphismsingenesof thetransforming
growth factor-p/bone morphogenetic protein are asso-
ciated with several sub phenotypesof sicklecedll dis-
easa®. Ogteonecrosisisacommon sequd of sicklecdl
disease. Badwin et d. suggested that the presenceor
absence of osteonecrosisinsicklecdll patientsisinflu-
enced by genetic variability in genesother than HBB
that are expressed in either bone or the vasculature.
They thusexamined the potentia association of osteone-
crosiswith singlenucl eotide polymorphisms (SNPs) in
candidate genesof different functiond classes, includ-
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ing thoseinvolvedin vascular function, informmation,
oxidant stress, and endothelia cell biology®. BMPs,
members of thetransforming growth factor-B super
family, areknown toinduce de novo cartilageand bone
formation by stimulating endochronda boneformation
cascade viathe Smad signal transduction pathway!”.
BMP6isinvolvedininflammatory processes® andis
important for boneformation® andin associationwith
parathyroid hormone (PTH) and vitamin D9, Although
genesthat may play asgnificant roleinthe understand-
ingthegeneticrisk factorsfor thedevel opment of sickle
cell osteonecrosis may provide new insight into the
pathogenesisof thisdiseaseand eventualy provide op-
portunitiesfor itstreatment, which now islimited¥.
For exampl e, regulating theactivity of the TGF-f3 path-
way to modul ateits effectson bonemay be possibl >
1 To investigate the association between common
SNPsof BMPsand osteonecrosisin SCD patients, a
study need to be conducted with large sampling of pa
tientssuffering from SCD diagnosed with osteonecro-
sig>19, However in Indianoneof thedataavailablein
thefrequency and clinica association of BMP6 SNPs
with sickle osteonecrosis. Thusour objectivewasthe
standardi zation of rapid and cost-effective method for
identification of BMP6 SNPsand determination of the
frequency insicklecdll patients.

MATERIAL & METHOD

Study subjectsweresicklecdl patients, attending
out patientsdepartment; All Indialnstitute of Medical
Sciences, New Delhi. About 5ml of blood collectedin
a3.2% sodium citrate tube after taken signed consent
form. Study was approved by ingtitutional ethicscom-
mittee. Osteonecrosi sconfirmation doneby X-ray. Di-
agnosisof sicklecdll patientsand quantitative assess-
ment of hemoglobin Hb F, Hb A, Hb A2 and Hb S
done by high performance liquid chromatography
(HPLC-Bio-Rad-Variant™ Bio Rad, CA, USA). Com-
plete blood count and red cell indiceswere measured
by automated cell analyzer (SY SMEX K-4500, Kobe
Japan). DNA was extracted using Bioservekit. Taq
DNA polymeraseand DNTPswereobtained from NEB,
oligonucleotidewere procured form SigmaEldritch
Company and used 25 pm concentration. 1.5U/ul Taq
polymerasewhile0.2 mm/ul DNTPs each and 1.5mm/
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TABLE 1: Primer sequence and restriction digestion of
BM P6 gene SNPs.

Restriction
enzyme

Gene  SNPs Primer sequence

5-GCTCCTTTGCA
CTTCGCTGT-3' F
rs73719353 ¢, A GGCTCTGCTG
AGCTCCTAC-3’' R
5-TGAACTTCCC
ATTCCCCTCT-3' F
rS73719341 o\ TAAAATTAG
CATTGATCCA 3’ R
5- CAGGTGCT
GTGCAACTTCTT-3'F
BMPS 73719318 o >y~ X
ATGGTTGCCT-3'R
5- CTGAGATTCAA
TTAGGCCCA -3°F
rs73381662 o, 1A AAGAACAGC
AAAAGTCTG-3R
5-CACATAAAGA
TTGCTGCATT-3'F
rs73381650 5. +AGTAATCCT

AAAAATGGGA-3’R

TABLE 2 : SNPs genotype of BM P6 gene and restriction
product size.

Sfel

Bccl

HpyCH4V

ScrFl

AfllI

Product size
SNPs  Genotype %@ pogriction fregments
product .
§ze product size
GG-/- 340,140, 20bp
rs73719353 GT-/+ 500bp  340,250,140,90,20bp
TT+/+ 250,140,90,20bp
GG-/- 212,188bp
rs73719341 GA-/+ 400bp 212,188,150,39%bp
AA+/+ 212,150,38bp
CC-/- 207,89bp
(ST3719318  ya s 2960D 57 89,63, 260p
AA+/+ 207,63,26bp
CC-/- 158,142 bp
rs73381662 CG-/+ 300bp  158,143,99,43bp
GG+/+ 158,99,43bp
AA-/- 298,52bp
rs73381650 AG-/+ 350bp  298,201,97,52bp
GG+/+ 201,97,52bp

ulmgel, wereused for 50 ul reaction. Amplification was
performed using M Jthermo-cycler machine. Atota of
35 cyclewere performed using thefollowing condi-
tions; 94°C,1 min.; 60°C,1 min; and 72°C, 2 min. with
anadditiona 5min. extensona 72°C, in the final cycle.
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The PCR reactions protocol and program were com-
mon for al 5 SNPs. Restriction enzyme procured from
NEB Company. Five Known Single nucleotide poly-
morphism (SNPs) of bone morphogenic protein-6
(BMP6) were selected from http://
www.ncbi.nlm.nih.gov/pubmed/ and manudly primers
were designed for PCR-RFLP. Restriction enzymes
were selected with the help of NEB cutter software.
Appropriaterestriction enzymeused according to the
manuasof themanufacturer. Detallsof the SNPsprimer
sequences and SNPs genotype with restriction prod-
uctszearegiveninTABLE 1and TABLE 2.

RESULT

Study subjectsweredivided in4 groups, 60 HbSS
in group-1 (35 male and 25 female with mean age
11.3+7.6 years), 75 sickle B-thalassemiain group-2
(57 male and 18 fema e with mean age 12+8.3 years),
15sicklecdl hemoglobin D ingroup-3 (10 maeand 5
fema ewith mean age 6.53+4.35 years) and 152 con-
trolsingroup- 4 (88 maleand 64 femaewith mean age
11. 22+7.8 years). Gene of interest of all SNPs were
amplified using smple PCR. A 500bp, 400bp, 296bp,
300bp and 350 bp PCR product size of rs73381650,
rs73719341, rs73719318, rs73381662 and
rs73719353 werevisualizedin 2% agarose gel respec-
tively. Theamplified PCR product put on restriction
digestion with enzyme Sfcl, Becl, HpyCHA4v, ScrFl
andAflll (All from NEB) according to manufacturer
protocol. Digested productswere checked on 3% aga
rose gel. After restriction digestion of PCR product,
thefragmented product size of rs73381650 SNP was
found 250bp, 140bp, 90bp. The pattern of SNP geno-
typeof al patientsand control wasTT (+/+) wild type
andreference SNPdldeswasG/T and ancestral dlele
was T, After therestriction digestion of rs73719341
SNP, a212bp and 188 bp product wasfound and geno-
typepattern was GG-/- inal patientsand controlswhile
reference SNPalle eswasA/G and ancestrd dldlewas
G, Therestriction digestion of ars73719318 SNP, a
207 bp and 89 bp product size was seen. Reference
SNPaldeswasA/C and ancestrd dleeswasCY while
all the patientsand control genotype pattern was CC-/
- homozygous. With restriction digestion of rs73381662
SNP, a 158 bp and 142 bp products were visualized
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Figure 1A : Check gel of rs73719353
1 25bp 2

Figure 1B : Restriction digestion of rs73719353 with Sfcl

1 2 50bp 3 4 5 6 7

Figure2A : Check gel of rs73719341

1 2 3 4 25bp 5 6 7 8

Figure2B : Restriction digestion of rs73719341 with Becl

where patientsand control genotype pattern was CC-
/- homozygouswhilereference SNP aleleswas C/G
and ancestrd dleleswas C1*1. Restriction digestion of
rs73381650 SNP, a298 bp and 52 bp productswere
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Figure 3A : Check gel of rs73719318

50bp

207bp

Figure 3B : Restriction digestion of rs73719318 with
HpyCH4V

1 2

3 25bp 4 5 6

< 300bp

Figure4A : Check gel of rs73381662

12 34250p56789 1011

158 by
142 bp
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Figure4B : Restriction digestion of r s73381662 with Scr Fl
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2 3 4250p5 6 7 8
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Figure5A : Check gel of rs73381650

3 425bp 5

298 bp
52 bp

Figure5B : Restriction digestion of rs73381650 with AflI11

seen with genotype of al patientsand control AA-/-
homozygous and reference SNPalleleswasA/G and
ancestral aleleswasAl. A known 50 bp (Fermentas
company) DNA ladder wasused for thers73719341
SNP amplified product and rs73719318 SNPrestric-
tion digested fragments. Remaining amplified and re-
striction digested fragments of SNPswere compared
by 25 bp known DNA ladder of Bio Basic Inc. com-
pany. Gel picture of check gel and restriction diges-
tion fragments of rs73381650, rs73719341,
rs73719318, rs73381662 and rs73719353 are pre-
sented in Figure 1A-1B, 2A-2B, 3A-3B, 4A-4B and
5A-5B respectively.

DISCUSSION

Osteonecrosisisasignificant complication associ-
ated with Sickle cell disease (SCD). Baldwinet al ©
suggested association of genes BM P6 with osteone-
crosisin SCD. Thuswith the objectiveto identify ge-
netic polymorphismsassociated with arisk for specific
clinica outcomesin SCD,we had established standard
PCR and restriction digestion protocol sfor detection
of 5 specific single nucleotide polymorphisms (SNPs)
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in BMP6 genes. We had eval uated all the patient and
control group for theaboveknown SNPsand all were
wildtype. rs73719353, rs73719341 and rs73719318
clinical association of SNPand populationdiversty fre-
quency dataisunknown. rs73381662 and rs73381650
SNPsclinical association isunknown and population
divergty detected in Sub-Saharan African and Average
Het.+/- std err. was-1.000+/-0.1 Seven patientswere
diagnosed with Osteonecrosi sin HbSSwhile6 patients
wereogteonecroticin g cklep-thd assemiapatients. Only
one patient was osteonecticin HbSD patients. All pa-
tientswereevauated for abovefive SNPsbut al were
wild type. It suggests above SNPs absent in our popu-
|ation and does not play any rolein sickle osteonecro-
sis. PCR-RFLP protocol s can thusbe used further for
detection of other BMP6 SNPs in osteonecrosis af -
flicted SCD patients. Presence of frequency of other
BMP6 SNPsin patientsas comparedto control samples
will thushelpinther frequency inthesckleosteonecratic
patients.
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