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Abstract

Objectives ELI BMP-
ls;m m‘.l‘l gene ” I" " (BMPI! fegu Iof' d::hpin m?wmhn l“"c‘:ll'ﬁ lccumuldio‘llm: Altherosclerotic Paticnls Non-Alherosclerotic Paticnts

leratic plag has i plis { BMPs and other bone malrix praleiu in lhe plmogemls of !Agc.rSu Clinical BMP (pg/mL) Ape/Sex Clinical BMP-4 (pg/mL)
fihwros - e we sk She i S guatng N80 yrmale | >50% CAD 881 |23yrfemale | Dialysis patient 0 (ND)
Methods 65 yr male DM, PAD, RAS B45 67 yr male <50% CAD 3
i M B e e aat N 7S yrmale | >50% CAD, LVH 659 |35yrmale  healthy volunteer 120
were also submitted for routine H&E staining and plaque Chi-square analysis was |66 yr fomale | >50% CAD 645 41 yr male healthy volunteer 22
performed lo assess the p or of each pt relative to a plague characteristic. t = e s 1 = t .
ELISA for BMP-4 was p on T and without a history of 69 yrmale | >50% CAD, PAD, HIN | 601 |35 yr female healthy volunteer | O(ND)
:.::m:k:r;‘:mg: 75 yr male =50% CAD, HTN 472 30 yr female healthy volunteer 0 (ND)
Hiqh concentration of BW—G protein (p <0.002) was found in patients nmlergmng cardiac | 66 yr male >50% CAD, PAD, HTN 375

for (497.8 + 107.8 ng/mi) ROy, isexst, PADPeriphertl Artery Direrse, RAS=Reml A it —Lelt V.

(35.5 + 28.78 ng/ml), Age correlated strongly r= 0.8 plasma BMP-4 levels. OF amm plagues tested, e bl e ittt o e i e e
three specimens had detectable BMP-6, two had P one
:pn:lmen had detectable BMP-4 rl!R!i‘A and one speci had detectabl tin. There was no

plaque including calcification and the presence of any of
the transcripts. All three BMP-6 positive specimens (100 %) were obtained from male patients.
Clinical Applll:ailen of Flndmgs

1. Mi i r q ins are present in ather ic plague and rep a target for
slowing the disease.

2. A plasma assay of bone merphogenetic protein may be a useful biomarker for assessing risk of

atherosclerosis.
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Introduction i i A
Att lerotic arterial di is the number one cause of death in the United States. Many of the . A 25y ki i |
recognized risk factors for atherosclerosis have a P ¥, termed oxidative stress, that | L i T W S ™ | ] R
results in endothelial dysfunction. This leads to a hi ic p i with fatty .y . jear mo .
streaks, lipid accumulation, calcification and infi i Ini:rtulrlg h interest has focused on S — —
arterial calcification in the setting of att lerosis. Under g the molecular and g:n!lu: - = —
determinants of plague calcification can provide the basis for the devel of novel th o
approaches to favorably detect and alter plaque phenotype and structure, thereby altering the nsl: of Osieopmlegerm
clinical events. v
Nnmrmuru calcium scores in coronary arteries, :lrnml arteries and aorln are independent predictors
of morbidity. V. lar cells are te b by i y and
atherogenic stimuli. Proteins controlling bone mineralization are related lo a family o{ growth factors
named bone morphogenetic proteins (BMP's) that are i in the r
call:ﬂ’lcillun Several BMP s and non g bone I'I'Iilnl proteins are capable of
precurser cells into ar ion of BMP's

and bone ma.lnl proteins have been reported in atherosclerotic plague. BHP 2, BMP-4 and BMP-6 and

osteopontin are notable osteogeneic and adipogenic factors.
The 5penﬂ"|: gea]s lnr fhh! study are 1} te measure BMP-4 in plasma from patients undergoing
2)toir i the presence of BMPs and bone matrix proteins in

ar:hhrll :amtld plagues.

Materials and Methods = =
linie: pecimens

A total of 58 archival carotid artery sections collected from patients that had endarterectormy surgery at Ochsnar

Clinic in 2000/2001 weare analyzed. Age range of the patients was 43-81 years, average 71 years. Fifty eight percent

{58%) male and 42% female. Those specimens were utllized for a previous study on the presence of Chlamydia RESULTS

and other and ware stored frozen.
RNA Extraction. Diagram below
cDNA Synthesis * Heavily calcified l:an:llld plaquns ylnldad degraded RNA
Approximately 2ug of purified RNA were reverse-transcribed for one hour at 42°C using random hexamers, RNase + BMP4 is elevated in
g‘é‘:x:;‘.’-"“‘"’ RT te +« BMP-4, BMP-5, Bone related pramrls are present from carotid plaque
Synthesized cDNA was utilized for gene expression of BMPs.1,-2, -3,4,-6, -7, -8,-9,-10,-11,:12 and matrix proteins * Qualitative presence of BMP-3, BMP-5, BMP-7, BMP-8 transcripts were detected
and Primers for PO containing intron were used xs in-house keeping in most plagues
gene. A.Il PCR's were hot-started; pn!hu {cDMA from human call line 2) and
controls were included in each run.
Quantitative PCR analysis Presence of BMPs According to
Real time quantitative PCR was used for of positive BMPs . The amount of target cONA in 2
sample was from a curve run with the Three pl of cONA Carotid Atherosclerotic Plaque Phenotype

was added to 12 pl Dynameo™ SYBRZ gPCR mix containing primers at a concentration of 0. 35uM lnd run for 408

les on a DNA Engine Opticon™ realtimea
S T T — Tor linesrity esing e conffisint. of ¢ SEX Uleer Cale. Fib. Chol BMP4 BMP6 OFN
::T;:nlnlﬂnnﬂ!.ﬂp&inll R2 value is the closest to 1. 2 | mn M | 0 0 2 1 <iofg | 24ng | <1.0pg | <1ong
DuoSet’™ ELISA System for -4 kit from R&D was used for of BMP4 | = [ I I I
in plasma ding to X 3 ™ M | 1 2 3 1 =<10fg | <lO0pg | <l.0pg | <L.Ong
Statistical anatysis. |
Comparison of mean BMP-4 plasma levels was assessed using t-test [p < 0.01). Chi-square analysis was performed 4 | T F 2 3 2 2 <10fg | <L.Opg Ing <1.0ng
to aszess the presence or absence of each transcript relative to a plague characteristic.
11 | 53 ¥ nid ] z 2 <10fg | <1.0pg | <l.0pg | <LOng
RNA Extraction oi‘(?amlld Plague 1 "TI] B | 236
v - 72 M L] o 1 [ 147 50 AT
R (L _Prlmer | Forward and Reverse 5'-3 [ Target | 12 ! g ng = |
place into 350ul. of RLT bulTer BMP 4 F-GCA GCATCC CTG AGA ACG AG 228 bp
| Homogenize using OMNI Hard tissue tips R-CCG CAG GGC TCA CAT CAA AAG | | o i " | i s b 0 <10fg Léng. | <Lopm| <Long
3 BMPE F-ACA CGG AAG CAC AGT TGG AGG 215bp 68 ¥ 0 0 | 2 1 <100 | <10 <L0 <L0
Centrifuge tissue lysate for 3 min at max. speed R-GGG TAG GAA GAG CTT CAC GG 3 | B PE PE R
! ! ' e | |
- Ostec- F-AAA AAT GGC GAC CAA GAC AC 205bp 36 59 F | nd ] ] [] <10fg | <1.0pg | <l.0pg | <L.Ong
Add 1 volume of 70% ethanol to cleared lysate rotegerin | R-GCC TCA AGT GEC TGA GAA AC L |
Transfer Lo RNeasy minl column |P g 1 1 ! = < o " s .
i Osteo- F-TGA AAC GAG TCA GCT GGA TG 162bp Fib=Fibrosis, Chal=Cl OPN=Osteoproteg )3 ¥ Ng-uegligible
Centrifuge for 155 at §,000g pontin R-TGA AAT TCA TGG CTG TGG AA |
i | POH |F-eTT cca caG coc TeG ACT A 185bp DNA | CONCLUSIONS
Add 700 ul. BulTer RW1 te column R-CCT ATG CAT OAGC GAC CTC GA 105bp cDNA —
Centrifuge 155 at §,000g L L | Bt ahodinndll]
1 1. Mineralization regulating proteins are present
Add 1.0 mL RPE to RNeasy column PDH ¢DNA Carotide in atherosclerotic plaque and represent a target

Cenlrifuge 2 min at §,000g for glm“' the disease.

To clute, transfer H.\'c; column Lo new tube
Pipet SE: 7Sul. of RNase !‘?;c waler lo membrane 2A le assay of bone mnmllnguneﬂe
protein may be a useful biomarker for assessing
risk of atherosclerosis

Determine RNA yield and purily using
Pharmacia GeneQuani Spectropholometer




