Big data, big noise, and big simulations

= 4 G0 o w 3
\e'*-- v 3 e, P v ak‘.‘. & o k ] - s : a" : ﬁ"?
B0 e T e%ey LMo o egetny Y ¢ %
Joanna R. Long DQ filtered spectrum

Department of Biochemistry & Molecular

Biology
McKnight Brain Institute
National High Magnetic Field Laboratory

350 300 250 200 150 100 50 0 ppm




Protein NMR: measurements of structure and dynamics
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Protein NMR: measurements of structure and dynamics
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In vivo metabolism via DNP

Kurhanewicz et al., Neoplasia 13:81-97 (20|11)' 1|80I
Merritt et al., PNAS 104:19773-19777 (2007)

170

160 150 140 130

Chemical Shift (ppm)



In vivo rat brain measurements
Hyperpolarized ">C magnetic resonance

metabolic imaging: application to brain

tumors Neuro-Oncology 12(2):133-144, 2010.
doi:10.1093 /neuonc/nop043
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y Normal rat brain measurements
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Tumor

Normal

Type of feature

Comparison

Pyr tC

Lac/Pyr

Lac/tC Pyr/tC

U-251 MG

U-87 MG

Biological
Histological and
immunohistochemical

MRI

3¢ MRS

A mixture of malignant spindle and epithelioid
cells with irregular borders

Larger area of necrosis and hypoxia

Varying levels of contrast enhancement with
an irregular tumor margin

Relatively high SNR of lactate, pyruvate, and
total carbon

Malignant cells in compact fascicles, with
well-circumscribed borders

Little or no necrosis and hypoxia

Homogeneous levels of contrast enhancement with a
well-delineated tumor margin

Relatively low SNR of lactate, pyruvate, and total
carbon
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