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Analysis of serum metabolite composition in patients with early stage clear cell renal cell carcinoma by 'HNMR

spectroscopy metabonomic study
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[Abstract] Objective To characterize the serum metabolite composition of patients with clear cell renal cell carcinoma
(ccRCC) by using nuclear magnetic resonance ' H (' HNMR) spectroscopy. Methods The ' HNMR spectra were obtained for
the serum samples of 11 patients with low grade( | -1 ) ccRCC and 16 healthy humans, and the spectra data were analyzed by
principal component analysis (PCA) and partial least squares-discriminant analysis (PLS-DA) to demonstrate the metabonomic
changes. Results PCA and PLS-DA results showed that there were noticeable differences in metabonomics between the ccRCC
patients and healthy controls. The levels of low-density lipoprotein, very low-density lipoprotein, isoleucine, alanine,
N-acetylglycoprotein, acetoacetate, glutamine, taurine, 1-methylhistidine, and phenylalanine were significantly increased in the
ccRCC patients (P <C0. 05, P<C0. 01); and lactate, acetate, pyruvate, choline, glycerol, and glucose were significantly
decreased compared with those in the healthy controls (P <C0. 05, P<C0. 01). Conclusion Serum 'HNMR spectroscopy
combined with PCA and PLS-DA can identify the difference in serum metabonomes between ccRCC patients and healthy
controls, which may offer a novel way for diagnosis of ccRCC.
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Fig 1 Representative ' HNMR spectra of serum from ccRCC patients(A) and healthy controls(B)

ccRCC: Clear cell renal cell carcinoma; LDL: Low-density lipoprotein; VLDL: Very low-density lipoprotein; NAC: N-acetylglycoprotein
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Fig 2 PCA results of serum metabolite from healthy controls and ccRCC patients
PCA: Principal component analysis; ccRCC: Clear cell renal cell carcinoma. A.: Score plot; B: Loading plot
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Fig 3 PLS-DA results of serum metabolite from healthy controls and ccRCC patients

PLS-DA: Partial least squares-discriminant analysis; ccRCC: Clear cell renal cell carcinoma. A: Score plot; B: Loading plot
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Tab 1 Comparison of changes in serum metabolites between ccRCC patients and healthy controls

n=11, z+s, mp/(mmol « kg~ 1)

Chemical shift Metabolite ccRCC Healthy control Changing direction
0.86, 1. 26 LLDL 0.07540.030 5 0.04940.021 4 A >
0.90, 1. 30 VLDL 0.04740.015 6 0.033%+0.012 2 Ax
0.94 Isoleucine 0.00940.001 0 0.008+0.001 7 A=
1.02 Valine 0.00740.001 0 0.00740.001 8 —
1.32, 4.10 Lactate 0.00440.000 6 0.00840.002 5 v
1.42 Alanine 0.00340.000 9 0.00140.000 7 A o>
1.94 Acetate 0.00440.000 9 0.00640.001 3 v
2.06 NAC 0.02440.003 9 0.02040.003 1 I
2.22 Acetoacetate 0.001 340.000 4 0.000 640.000 6 [
2.34 Pyruvate 0.00240.000 5 0.00340.000 7 v
2.46 Glutamine 0.00840.002 0 0.006+0.001 1
3.06 Creatine 0.00640.001 2 0.006+0.001 3 —
3.22 Choline 0.01940.004 1 0.02240.004 0 v
3.42 Taurine 0.03740.006 1 0.02840.006 1 [
3.66 Glycerol 0.00540.001 1 0.00640.000 7 v
3.70-3.90 Glucose 0.01140.002 0 0.01440.001 9 v
4. 66 B*Glucose 0.00940.002 2 0.01740. 004 0 v
5.26 a-Glucose 0.01440.001 9 0.01340.002 7 —
5.3 Unsaturated lipid 0.007+0.002 1 0.00840.003 3 —
6.90, 7.22 Tyrosine 0.000 440. 000 2 0. 000 340,000 3 —
7.10, 7.78 1-Methylhistidine 0. 000 240. 000 2 0.000 140. 000 2 A
7.34, 7.42 Phenylalanine 0. 000 540. 000 2 0.000 440. 000 3 [

“y 7 Indicates decrease; “ 4 ” Indicates increase;

protein; VLDL: Very low-density lipoprotein; NAC: N-acetylglycoprotein.

* P<C0.05, ** P<C0.01 vs healthy control

“—7” Indicates no change. ccRCC; Clear cell renal cell carcinoma; LDL: Low-density lipo-
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