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Methods 

Label-free quantification. 

 Since the error observed in the label-free quantification with SC is larger for low-

abundant proteins compared to high-abundant proteins, different filtering criteria were used to 

assess the significance (P value) of the observed differences. We used the followings protein 

abundance categorizations and the significance (P value) thresholds associated with fold changes 

in the proteins abundances (Supplementary table S3-a, S3-b):  

Proteins with high abundance: spectral counts >80, NSAF WD/SD ratio ≥1.3 is 

considered upregulated and NSAF WD/SD ratio ≤0.77 is considered downregulated if P ≤ 0.05.  

Proteins with medium abundance: spectral counts range between 20-80, NSAF WD/SD 

ratio ≥1.6 is considered upregulated and NSAF WD/SD ratio ≤0.63 is considered down regulated 

if P ≤ 0.05.  

Proteins with low abundance: spectral counts range between 8-19, NSAF WD/SD ratio 

≥1.8 is considered upregulated and NSAF WD/SD ratio ≤0.56 is considered down regulated if P 

≤ 0.01.  

Proteins with very low abundance: spectral counts range between 1-7, NSAF WD/SD 

ratio ≥2 is considered upregulated and NSAF WD/SD ratio ≤0.5 is considered down regulated if 

P ≤ 0.01. 
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Shared peptide handling in label-free quantification 

The Scaffold algorithm distributes the spectral counts from shared peptides based on the 

number of counts from unique peptides. For this purpose, shared peptides are apportioned among 

proteins according to a weighting function that was described in Scaffoldhelp document.  

The weights are assigned by using the following formula: 

 

 Where W(p, A) is the weight assigned to shared peptide p contained in protein A and in 

other proteins. PEexcl(A), the exclusive peptide evidence, is defined as the sum of the 

probabilities of each exclusive unique valid peptide X belonging to protein A.  

 

This value is then normalized by the sum of the exclusive peptide evidence for each of 

the proteins that contain peptide p. 

 

Validation of label-free quantification.  

We used 2 different methods to validate spectral-count based quantification. First, we 

used stable isotope labeled synthetic peptides for absolute quantification of two most abundant 

HDL proteins, namely apoAI and apoAII. Second, we used the area under the curve of the full 

scan spectra of selected unique peptides normalized by the chromatographic peak area of a 

trypsin autolysis peptide, i.e. VATVSLPR, to assess the relative changes in selected protein 

abundances.  

Absolute quantification of apoAI and apoII: The plasma levels of mouse apoAI and apoII 

were quantified using the ratios of the integrated peak areas of the endogenous mouse apoAI and 

apoAII peptides VAPLGAELQESAR and THEQLTPLVR to the heavy labeled synthetic 
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peptides VAPL(
13

C6)GAEL(
13

C6)QESAR (670.86
2+

/676.88
2+

) and THEQL(
2
H10)TPLVR 

(597.34
2+

/602.34
2+

), respectively from the full scan spectra.  

Chromatographic area quantification: To validate semi-quantitative label-free quantification 

method, we also used extracted ion chromatograms to quantify the relative abundance peptides 

unique to the selected proteins. For this purpose, the total ion current for a given peptide was 

extracted from the full scan MS spectra to construct the ion chromatogram and extracted ion 

chromatograms (XICs) were aligned by the retention times.  Area under the curve under each 

individually aligned peak was measured, normalized, and compared for relative abundance. This 

approach was used to confirm spectral counting results for selected proteins that abundances 

were altered due to a diet-induced NAFLD. We applied the area of reconstructed ion 

chromatograms method to quantify key proteins of complement pathway. For instance, based on 

the reconstructed spectral area under the full scan spectra of IILQGSPVVQMAEDAVDGER, a 

peptide unique to complement C3, we confirmed that complement C3 was suppressed in the WD 

group. Furthermore, consistent with the label-free quantification results (Supplementary Figure 

S4G, S4H), complement C9 was more abundant in mice on the WD compared to control 

animals, as illustrated by the spectral area quantification of the 

TFDKTDFANWASSLANAPALISQR peptide (Supplementary Figure S4I, S4J),  Thus, both 

isotope dilution and spectral area methods validated our label-free quantification results. 
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Supplementary figures. 

 

 

 

 

 

 

 

Supplementary Figure S1. Proteomics results from apoB-depleted plasma in LDLR
-/-
 mice 

(n=6/group).  

A: Venn diagram comparing the number of identified proteins identified in Western diet (WD) 

and standard diet (SD) groups and their relationship; B: Venn diagram comparing the number 

common and distinct of unique peptides identified in WD and SD groups. 

Total Proteins 

153 4 18 

WD    SD 

Total unique peptides 

WD    SD 

153 4 18 

WD     SD 



S-6 

 

A 

 

 



S-7 

 

 

 

B 

 

Supplementary Figure S2. Effect of a WD on apoB-depleted plasma proteins’ expression. After 

12 weeks of a diet experiment, mice were euthanized and plasma proteins were analyzed using 

label-free protein quantification method (n=6/group).  

A: Heatmap of protein abundance differences in each sample. The heatmap is organized based 

on unsupervised hierarchical clustering. The results are presented row wise (i.e. protein level) z-
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scores calculated from NSAF values. Red color indicates increased, and blue color indicates 

decreased abundances. The top dendogram clusters the two groups of samples (SD vs. WD) and 

the left dendogram clusters the proteins identified. The black-yellow color bar on the left shows 

the p-values (t-test) for each protein. The heatmap highlights NSAF changes with diet, and the 

unsupervised clustering separates the SD and WD samples. The top dendogram splits the 

proteins into two diet groups. The left dendogram separates the proteins into two major groups 

where NSAF values are higher in SD compared to WD for the bottom group, and vice versa for 

the top group. The clustering is generated with R-project (version 3.1.2.) hclust function using 

Ward-D2 method. 

B: Bar figure of 38 significantly changed proteins in label-free quantitation (P<0.05). 
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Supplementary Figure S3: Validation of label-free quantification of protein abundance. 

A&B: Spectral counting based label-free quantitation of apoAI and apoAII expressed as NSAF±SD; 

label-free quantitation was done using Scaffold software with 1% FDR filter and 95% peptide confidence.  

C&D: Absolute quantification of apoAI and apoAII by isotope dilution method expressed as average 

(µg/g total protein±SD). Protein concentration was quantified by the ratio of endogenous peptide 

(VAPLGAELQESAR for apoAI and THEQLTPLVR for apoAII) to heavy isotope labeled synthetic 

peptide internal standards (VAPL(13C6)GAEL(13C6)QESAR for apoAI and THEQL(2H10)TPLVR for 

apoAII), and the internal standards were quantified using LC-UV based AccQ-Tag method. 

E&F: Chromatographic peak areas of peptide VAPLGAELQESAR from apoAI and peptide 

THEQLTPLVR from apoAII of a western diet (WD) mouse sample and a standard diet (SD) mouse 

sample. The peak areas were normalized by the peak area of trypsin autolysis peptide VATVSLPR. 

G&H: Spectral counting based label-free quantitation of complement C3 and C9 expressed as 

NSAF ± SD; label-free quantitation was done using Scaffold software with 1% FDR filter and 

95% peptide confidence. 

I&J: Representative peak areas under the curve of reconstructed ion chromatograms of peptide 

IILQGSPVVQMAEDAVDGER from complement C3 and peptide 

TFDKTDFANWASSLANAPALISQ from complement C9 in plasma from a mouse on WD and 

a mouse on SD sample. The peak areas were normalized by the peak area of trypsin autolysis 

peptide VATVSLPR.  
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Supplementary Figure S4. Ingenuity Pathway Analysis (IPA) of significant expression of 

HDL network within the dynamic proteome data set.  The networks are colored based on 

WD/SD ratio, where red colors indicate increase in the fractional catabolic rate (FCR) values in 

WD compared to SD, and green colors represent decreased FCR values in WD compared to SD. 

A: HDL proteins involved lipid metabolism is the top ranked network. 

B: HDL proteins with immune response function are connected in the second top network.   
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Supplementary Figure S5. WD activates Complement Pathway. Canonical pathways were 

scored by Ingenuity Pathway Analysis (IPA), and the Complement System Pathway from this 

analysis is shown. The networks are colored based on WD/SD ratio, where red colors indicate 

increase k values in WD compared to SD, and green colors represent decreased k values in WD 

compared to SD. 


