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Figure S1. Representative time plot of oxygen consumption rate (OCR) and extracellular acidification rate 
(ECAR) measurements & migratory and AMPK phosphorylation response to CXCL12 of patient-derived 
pancreatic cancer cells. A representative plot from a single iteration of the experiment measuring OCR and ECAR 
flux in MiaPaCa2 cells is shown (n=5). Baseline measurement of OCR (A) and ECAR (B) were taken prior to 
injection of chemokine which was set as time zero. Following automatic dispensation of 10, 20, 100, or 1000 nM 
CXCL12 chemokine, 8 measurements of changes in basal OCR (A) and ECAR (B) were taken using the Seahorse 
Flux Analyzer. Oligomycin, di-nitrophenol (DNP), and antimycin A were then added individually in sequence to 
determine ATP-linked, reserve, and non-specific flux, respectively. For each experimental iteration a minimum of 6 
replicate wells were measured for each chemokine treatment, n = 5. (C) The previously isolated and characterized 
patient-derived pancreatic cancer cell line MCW-4 was assessed for CXCL12-dependent migratory function and 
AMPK activity. A transwell migration assay, with 1, 10, 100, or 1000 nM CXCL12 in serum-free medium placed in 
the bottom and cells placed on the top, showed that MCW-4 cells significantly migrated towards 10 nM CXCL12 
but not concentrations ≥ 100 nM. 10% serum containing media was the positive control. Representative images of 
high-power fields from each transwell membrane. n=7.  (*) denotes P≤0.05, (***) denotes P≤0.001. Values = mean 
± SE. (D) In MCW-4 cells, as confirmed by densometric analysis of immunoblot, 1000 nM CXCL12 and AICAR 
stimulate significant pAMPK at 15 minutes. n=5 
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Figure S2. Characterization of murine-derived pancreatic cancer cells. A panel of mouse pancreatic cancer cells 
(FC1199, FC1242, FC1245, DT10022, K8282, and K8484) derived from KRasLSL.G12D/+-p53R172H/+-PdxCre (KPC) or 
carcinogen-induced models (Pan02) was analyzed for CXCL12, CXCR4, and CXCR7 expression. (A) RT-PCR 
analysis of 7 mouse PDAC cell lines showed consistent expression of CXCR7 transcript, but more variable presence 
of CXCL12 or CXCR4 transcript. FC1199 and Pan-02 cells mirrored human expression of the CXCL12-CXCR4-
CXCR7 axis in pancreatic cancer. Actin was used as a loading control, and NRAMP to detect genomic DNA 
contamination. (B) Immunoblot analysis of CXCR4 and CXCR7 showed detectable protein levels of each receptor 
in four Bl6-KPC derived cell lines, with FC119 having the strongest expression of each receptor. (C-D) Flow 
cytometric analysis, with representative plots (C) and measurement of mean fluorescence intensity (D) confirmed 
surface expression of CXCR4 in K8282 and Pan02 cells, with the mouse mammary cancer 4t1 cell line used as a 
positive control. Data representative of 4 individual experiments.  
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Figure S3. CXCL12-induced AMPK activity is Gαi and CXCR4 dependent. MiaPaCa2 cells expressing firefly 
luciferase (MP2-luc) were stably transduced with lentivirus encoding shRNA sequences complementary to human 
CXCR4 transcript and then clonally selected. (A) CXCR4 immunoblot analysis showed that two clones generated 
from two separate shRNA sequences had significant knockdown of CXCR4 protein compared with control cells or 
cells with a scrambled shRNA sequence. n=4, (*) denotes P≤0.05. (B) Flow cytometric analysis confirmed surface 
levels of CXCR4 were specifically depleted in the two separate clones compared with scramble or mock transduced 
controls. n=4, (*) denotes P≤0.05. (C) Transwell migration assays, with a 1, 10, or 100 nM CXCL12 in the bottom 



well and MP2-luc clones in the top well, showed significant migration in response to serum containing medium. 
Control MP2-luc cells and scramble shRNA transduced cells migrated significantly towards 10 nM CXCL12, while 
both CXCR4 knockdown clones failed to migrate in response to CXCL12 stimulation. (D) Representative images of 
high-powered fields in transwell membranes. n=7. (*) denotes P≤0.05 and (***) denotes P≤0.001 in comparison to 
vehicle control; (##) denotes P≤0.01 in comparison to MP2-luc cells stimulated with 10 nM CXCL12. Values = 
mean ± SEM. (E-F) Immunoblot analysis of MiaPaCa2 cells expressing shRNA for scramble or CXCR4 sequences 
and stimulated with 1, 10, 100, and 1000 nM CXCL12 or AICAR at the early time point of 15 minutes showed that 
while the positive control stimulated AMPK activity in each of those cell lines, 1000 nM CXCL12 stimulated 
AMPK phosphorylation in only the scramble cells but neither CXCR4 knockdown clones (#1 and #2). Data in E-F 
representative of 4 experiments. (*) denotes P≤0.05 and (***) denotes P≤0.001 in comparison to vehicle control. 
Values = mean ± SEM. (G) Using immunoblot analysis, MiaPaCa2 cells, treated with or without the Gαi-protein 
inhibitor pertussis toxin (PT), showed that AMPK activity induced by 10 nM or 1000 nM CXCL12 stimulation was 
pertussis toxin sensitive. AMPK phosphorylation stimulated by the AICAR positive control was not inhibited by PT. 
(H) MiaPaCa2 cells treated with the CXCR4 small molecular antagonist AMD3100 showed that AMPK activity 
induced at 1000 nM CXCL12 was dependent on ligand binding to the cognate receptor.  
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Figure S4. CXCL12-induced AMPK activity is calcium dependent. (A-B) Measurement of intracellular calcium 
flux in PDAC patient-derived MCW-4 cells showed significant flux at 1000 nM and the ionomycin positive control. 
n=7. (**) denotes P≤0.01, (***) denotes P≤0.001 in comparison to vehicle control. (C-D) Immunblot analysis of 
MiaPaCa2 (C) or MCW-4 (D) cells treated with the calcium chelator BAPTA-AM showed that AMPK activity 
induced by 10 nM or 1000 nM CXCL12 stimulation was calcium dependent, with a 3-4 fold decreased in activity 
with the chelator. Densitometric analysis is below. n=3. (E) MiaPaCa2 lysates of CXCL12 stimulation at 5 and 15 
minutes probed for phosphorylated and total LKB1 levels show no significant increase in LKB1 phosphorylation. 
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Figure S5 Cytostatic CXCL12 stimulates MYPT1 phosphorylation at T853. MiaPaCa2 lysates of cells 
stimulated for 5, 15, 30, and 60 minutes with 0, 1, 10, 100, or 1000 nM CXCL12, or the AICAR [100nM] positive 
control were probed for phosphorylated and total MYPT1. Phospho-specific antibodies to two different MYPT1 
inhibitory sites, T696 and T853 were separately probed. Immunoblotting showed that T853 phosphorylation 
occurred with AICAR and cytostatic CXCL12 at 30 minutes. 100 and 1000 nM CXCL12 stimulated 
phosphorylation of T853 through 60 minutes. T696 phosphorylation of MYPT1 was not detected. Data 
representative of 3 individual experiments.  
 


