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Materials and Methods

Animal models

Male CD11¢” " and C57BL/6 wild-type (WT) mice were used. Obesity was induced by high-fat
diet (HFD; 21% w/w fat [41% of kcal from fat]; Dyets Inc., Bethlehem, PA), with mice fed
normal diet (ND; 4.5% w/w fat [12% of kcal from fat], PicoLab Rodent Chow 5053) used as
lean controls.” Some of the obese mice underwent weight reduction by switching from HFD to
ND and being fed ND ad libitum for an additional 4 weeks. All animal studies were approved by
the Institutional Animal Care and Use Committee of Baylor College of Medicine, and all

experimental procedures were in accordance with institutional guidelines.

Human studies

Human visceral adipose tissue (VAT; perigastric omentum) was collected from 21 morbidly
obese patients (1 male, 20 females) at the time of bariatric surgery. Additional obese individuals
(1 male, 8 females), who met the criteria of metabolic syndrome (MS)** (online Table I), and 9
gender- and age-matched lean healthy controls were recruited. Weight reduction in obese
patients with MS was induced by a protein-sparing, very-low-calorie diet as previously reported.’
Blood was taken at baseline (obese and healthy subjects) and after 4-6 weeks of weight loss
(obese subjects) to examine monocyte CD11c expression and perform biochemical
measurements. All biochemical measurements were performed at Quest Diagnostics Clinical
Laboratory (Houston, TX). All human studies were approved by the Institutional Review Board

of Baylor College of Medicine, and informed consent was obtained.



AT fractionation and flow cytometric (FACS) analysis

Collagenase digestion was performed to fractionate AT into adipocytes and stromal/vascular
cells (S/Vs).®” The following antibodies against mouse or human antigens were used to detect
CDl1c on mouse AT S/Vs, or on mouse or human blood monocytes, or to examine leukocytes in
mouse AT: fluorescein isothiocyanate (FITC)—, phycoerythrin (PE), or PE-Cy5-labeled anti-
mouse or anti-human CD11b or CD11c¢, FITC—anti-human CD14, FITC—anti-mouse T-cell
receptor (TCR) B, PE—anti-mouse CD3, PE—anti-mouse Ly-6C (BD PharMingen, San Diego,
CA), FITC—-anti-mouse CD204, FITC—anti-mouse CD205, Alexa Fluor (AF) 488—anti-mouse
macrophage galactose specific lectin 1 (MGL1) (ABD Serotec, Raleigh, NC), PE—anti-mouse
F4/80, and PE-Cy5—anti-mouse I-A/I-E (MHC class II) (eBioscience, Inc., San Diego, CA).
FACS analysis was performed with a FACScan using CellQuest software (Becton Dickinson,

San Jose, CA) as described."”’

Quantitation of mMRNA and protein

mRNA of MCP-1, RANTES, macrophage inflammatory protein (MIP)-13 (CCL4), CD3, CD4,
CD8, and F4/80 in mouse AT or mouse liver was examined by RNase protection assay (RPA).
mRNA of interferon-y (IFN-y), H2-Ab1 (MHC class II), arginase I, IL-10, iNOS, and
adiponectin in mouse AT, and MCP-1, CD11b, and CD11c in human VAT was examined by
quantitative reverse transcriptase polymerase chain reaction (RT-PCR) using predesigned

primers and probes (Applied Biosystems).



MCP-1 and RANTES protein in mouse AT homogenate and MCP-1 protein in mouse AT
culture media and serum were measured using Quantikine enzyme-linked immunosorbent assay

(ELISA) kits (R&D Systems, Minneapolis, MN).?

Injection of MCP-1 in lean mice

Male lean mice were injected daily with recombinant mouse MCP-1/JE (R&D Systems) through
the tail vein at a dose of 2 ng/g/day; the same volume of saline was injected in control mice. On
day 7, 6 hours after MCP-1 injection, blood was drawn for measurement of serum MCP-1,

leukocyte counts, and CD11c expression on peripheral leukocytes.

Biochemical measurements and glucose tolerance test in mice

Blood was collected by orbital puncture from mice after fasting overnight. Fasting plasma levels
of glucose and insulin were measured at the Mouse Metabolic Phenotyping Center, University of
Cincinnati Medical Center. Insulin resistance was estimated by the homeostasis model
assessment of insulin resistance (HOMA-IR) using the formula: fasting insulin (uIU/ml) x
fasting glucose (mmol/1)/22.5. Glucose tolerance test was performed in mice after an overnight
fast. Blood glucose concentrations were measured with a Glucometer Elite XL blood glucose
meter (Bayer Corporation) before and 15, 30, 45, 60, 90, and 120 minutes after an intraperitoneal

injection of dextrose dissolved in water (1 g/kg).

Statistical analysis
GraphPad Prism 4 was used to perform statistical analyses. Values are presented as meantSEM.

Student's t-test (for comparison between 2 groups) or one-way ANOVA (for comparisons of 3 or



more groups) followed by Bonferroni multiple comparisons test was used for statistical analysis;
Spearman correlation coefficents were computed to examine correlations. Differences were

considered significant at P<0.05.



Figure legends:

Figure I. MCP-1 levels in AT and liver of obese and lean mice. mRNA levels were examined
in mouse AT or liver by RPA, and protein levels were examined by ELISA in AT homogenate or
in media conditioned from AT culture ex vivo for 8 hours with or without 10 ng/ml tumor
necrosis factor—a (TNF-a). A: MCP-1 mRNA, protein levels, and secretion in mouse AT;
n=12/group for mRNA, and n=4/group for protein and secretion. B: Representative RPA images
of MCP-1 mRNA in mouse liver as compared with AT, and quantitation of MCP-1 mRNA level
in mouse liver and AT; n=4/group. C: MCP-1 protein in mouse plasma. HF: obese mice; ND:

lean mice; HF-WL: obese mice with normal diet-induced weight loss.

Figure 1. MCP-1 administration and CD11c" monocytes. Serum MCP-1 level was elevated
in lean mice after intravenous injection of MCP-1. At 6 hours after MCP-1 injection on day 7,
serum MCP-1 was 182.8+10.2 pg/ml, significantly higher than that of control mice inoculated
with saline (38.645.3 pg/ml, P<0.01, n=5). Total leukocyte counts were not significantly
increased in blood of MCP-1-inoculated mice (15.5+2.0 x 10%ml in MCP-1—inoculated mice vs.
13.11.5 x 10%ml in control mice, P>0.05, n=5/group), while the proportion of CD11¢"
monocytes in total leukocytes was significantly higher in the MCP-1—inoculated group (ND-

MCP-1) than in the control group (ND-Con).

Figure I11. apT cells and y8T cells or CD4 and CD8o. mRNA in AT of CD11¢™~ and WT
mice. A: affT cells and 3T cells in AT S/V cells as examined by FACS analysis; n=8 each for

CD11c¢”™ and WT mice on high-fat diet (HFD), and n=5 each for CD11¢™~ and WT mice on



normal diet (ND). B: mRNA levels of CD4 and CD8a. in AT of CD11¢” and WT mice as

examined by RPA; n=10/group. NS: not significant.

Figure IV. mRNA of arginase I, IL-10 and adiponectin in AT of CD11¢™~ and WT mice.
mRNA was examined by quantitative RT-PCR; n=12—-16/group. Our data showed an increase in
IL-10 mRNA in AT of obese WT compared to lean WT, which was consistent with Rocha’s

repor‘[,8 but was in contrast with Lumeng’s finding.’

Figure V. RANTES protein levels in AT homogenate of CD11c™~ and WT mice. RANTES

protein was examined in mouse AT homogenate by ELISA. n=8/group.



Table I. Characteristics of obese subjects with MS and controls

Obese subjects Controls
Baseline Post—weight loss Baseline
Gender 1M, 8F 1M, 8F
Age, years 45.1+£2.2 42.2+2.8
Body weight, kg 121.7 £ 8.8 110.4 £ 8.0* 65.3 +£2.4F
Weight loss, kg (% of initial weight) 11.3+1.1(9.2%0.5%)
BMI, kg/m® 449 +3.5 40.9 + 3.2% 233+ 0.5}
Waist circumference, cm 121.4+£4.2 76.8 £ 1.9¢
Fasting plasma glucose, mg/dl 945+3.4 97.4+3.6 89.1+2.5
Fasting plasma insulin, ulU/ml 155+1.7 11.6+1.1% 5.4+ 1.0
HOMA-IR 3.6+04 2.8+0.3 1.2+0.3}
Total cholesterol, mg/dl 176.8 £7.1 169.2 £12.6 189.5 £ 14.6
LDL-cholesterol, mg/dl 109.3+£7.6 103.5 £8.8 107.7+11.1
HDL-cholesterol, mg/dl 42.0+2.7 443+33 63.7+ 5.0t
Triglyceride, mg/dl 1423 +13.7 107.3 £ 11.9* 91.1+12.1§

§ P<0.05, T P<0.01 for controls vs. obese subjects at baseline; § P<0.05, * P<0.01 for post—

weight loss vs. baseline in obese subjects.
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