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Fungi & Bacteria May Foster Pancreatic Cancer
New Breakthrough Research
Everyone:

I rarely draw attention to pre-clinical studies (whose test subjects are not humans).  However, two reports, a fungi article published 02Oct2019 and a bacteria report published 22Mar2018, reveal that specific fungi and specific bacteria independently promote pancreatic cancer growth.

They are conditions which you can address to enhance your survival prospects.  See
http://pancreatic.altervista.org/downloads/FungalCreatesPCRisk_Mice2019.doc 
http://jaxelection.altervista.org/pancreatic/CertainBacteriaPromotePancreaticCancer2018.doc 

The landmark animal research, led by New York University schools of medicine and dentistry (as well as City University of New York for the fungi study), made several extraordinary discoveries, specifically:
1. Role of Fungi.  The 2019 research article reported that “PDA tumours in humans and mouse models of this cancer displayed an increase in fungi [principally Malassezia] of about 3,000-fold compared to normal pancreatic tissue.  Fungi migrate from the gut . . . to the pancreas, and this is implicated in the pathogenesis of PDA.”  PDA is Pancreatic Ductal Adenocarcinoma.

Researchers determined that “Inflammation induced by oncogenic KRAS leads to fungal dysbiosis, which in turn promotes tumour progression.”

In an effort to determine causation and to identify a therapy, researchers introduced the antifungal agent Amphotericin B and found that “Ablation of the mycobiome [using Amphotericin B] was protective against tumour growth in slowly progressive and invasive models of PDA.”  A mycobiome is a fungal community in or on an organism, including animals and humans.

These observations were achieved by analysis of the faecal and tumour mycobiome in human patients with PDA, and in mice.  Find the research report here:
http://pancreatic.altervista.org/downloads/FungiPromotePC2019USA1608-2HiLite.pdf 

2. Role of Bacteria.  The 2018 research article reported that “Pathogenic gut bacteria migrate to the pancreas through the pancreatic duct” where they “change the immune environment around cancer cells to let them grow faster.”

These bacteria, specifically “proteobacteria, actinobacteria, and fusobacteria” “shut down the immune reaction to cancer cells.”  In the test animals “eliminating the bacteria using antibiotics restored the ability of immune cells . . . into immune-suppression.”

Researchers determined that the addition of oral antibiotics increased threefold the efficacy of checkpoint inhibitors, a form of immunotherapy.  Find the research report here:
http://jaxelection.altervista.org/pancreatic/MicrobiomePromotesOncogenesis2018USA1134HiLite.pdf 

The 2018 bacteria study has resulted in clinical trial at Perlmutter Cancer Center, to test whether a combination of antibiotics (ciprofloxacin and metronidazole) can improve the effectiveness of a checkpoint inhibitor, an anti-programmed death receptor 1 (PD-1) antibody.  Given the elapsed time, the enrollment status is probably “Not Recruiting.”

Likely the 2019 fungi study will generate a clinical trial as well.


There is a lesson here.  If you are not responding significantly to chemotherapy, do not wait for a future trial.  Consider asking that you be tested for these microbes, and, if the harmful mycobiome (fungi) or microbiome (bacteria) patterns are present, seek suitable therapy to counter the condition.  Most people do not survive this disease.  You have little to lose.


Another note about bacteria: In an earlier 2017 article researchers reported that bacteria MAY explain why some pancreatic patients respond poorly to Gemcitabine. 

The 15Sep2017 research report, prepared by Israeli and MIT scientists, suggests that bacteria within pancreatic tumors can thwart Gemcitabine, a key therapy agent.  The culprit is bacteria equipped with the long form of the CDD gene.

Tests, conducted in lab animals, demonstrated that antibiotics could suppress the unwanted bacteria and make Gemcitabine active again.  The report is at 
http://jaxelection.altervista.org/pancreatic/BacteriaThwartChemotherapyIsreal2017.doc 

Further, it has been widely suspected for years that bacteria from periodontal disease of the gums are a contributing factor to pancreatic cancer.


Finally, you will do well to download my Decision Guide which addresses all stages of the disease, and the available therapies for each disease stage, including Thirid-Line therapies.  Two days of hard study, and you will be up to date.  The Guide is available at the following site, upper-right corner:
https://pancreatic.altervista.org/ 
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The fungal mycobiome promotes pancreatic oncogenesis via activation of MBL.
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Abstract

Bacterial dysbiosis accompanies carcinogenesis in malignancies such as colon and liver cancer, and has recently been implicated in the pathogenesis of pancreatic ductal adenocarcinoma (PDA)1. However, the mycobiome has not been clearly implicated in tumorigenesis.

Here we show that fungi migrate from the gut lumen to the pancreas, and that this is implicated in the pathogenesis of PDA. PDA tumours in humans and mouse models of this cancer displayed an increase in fungi of about 3,000-fold compared to normal pancreatic tissue. The composition of the mycobiome of PDA tumours was distinct from that of the gut or normal pancreas on the basis of alpha- and beta-diversity indices. Specifically, the fungal community that infiltrated PDA tumours was markedly enriched for Malassezia spp. in both mice and humans.

Ablation of the mycobiome was protective against tumour growth in slowly progressive and invasive models of PDA, and repopulation with a Malassezia species — but not species in the genera Candida, Saccharomyces or Aspergillus — accelerated oncogenesis.

We also discovered that ligation of mannose-binding lectin (MBL), which binds to glycans of the fungal wall to activate the complement cascade, was required for oncogenic progression, whereas deletion of MBL or C3 in the extratumoral compartment — or knockdown of C3aR in tumour cells — were both protective against tumour growth. In addition, reprogramming of the mycobiome did not alter the progression of PDA in Mbl- (also known as Mbl2) or C3-deficient mice. Collectively, our work shows that pathogenic fungi promote PDA by driving the complement cascade through the activation of MBL.
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Extended data figures and tables

Extended Data Fig. 1 Fungal infiltration of the pancreas in benign disease.
Fungal DNA content was tested using qPCR in pancreata from control (ctl) mice (n = 5) and mice induced to develop caerulein-induced pancreatitis (n = 5). ns, not significant. Data are mean ± s.e.m. Two-tailed Student’s t-test. Source data 

Extended Data Fig. 2 Dysbiosis of the gut mycobiome in a mouse model of PDA.
Hierarchical tree cladogram depicting changes in the taxonomic composition of the mycobiome (assigned to the genus level) in the guts of 30-week-old KC (n = 14) compared to wild-type (n = 12) mice, based on the average percentage relative abundance of genera as determined by 18S ITS sequencing. Source data 

Extended Data Fig. 3 Efficacy of antifungal treatments in pancreatic disease.
a, Wild-type mice that bear orthotopic PDA tumours were treated with vehicle (n = 7 mice) or fluconazole (n = 8 mice), and killed three weeks later. Tumours were collected and weighed. Data are representative of experiments that were performed twice. Scale bar, 1 cm. b, Germ-free wild-type mice were treated with amphotericin B (n = 6 mice) or vehicle (n = 10 mice), and orthotopic tumours from KPC mice were administered to them. Mice were killed three weeks later, and tumours were collected and weighed. Scale bar, 1 cm. c–e, Wild-type mice induced to develop caerulein-induced pancreatitis were serially treated with amphotericin B (n = 5 mice) or vehicle (n = 3 mice). c, Representative H&E-stained sections of pancreata are shown, and pancreatic oedema was quantified by measuring the percentage of the area that was white space. Scale bar, 100 μm. d, CD45+ inflammatory cell infiltration was determined by immunohistochemistry. Scale bar, 20 μm. e, Serum levels of amylase were measured. n = 5 mice treated with amphotericin B, n = 3 mice treated with vehicle and n = 3 mock-treated (control) mice. f, Wild-type mice treated with amphotericin B were repopulated with C. tropicalis (n = 4 mice) or vehicle (n = 4 mice), and killed three weeks later. Tumours were collected and weighed. Scale bar, 1 cm. Data are mean ± s.e.m. P values determined by two-tailed Student’s t-test (a–f). Source data 

Extended Data Fig. 4 Fungal dysbiosis drives the progression of PDA via the lectin pathway.
a, Kaplan–Meier survival curve of patients with PDA, stratified by high (n = 16 patients), medium-high (n = 24 patients), medium-low (n = 26 patients) and low (n = 17 patients) expression of MBL on the basis of data from TCGA. b, Orthotopic tumours from KPC mice were administered to MBL-null mice treated with vehicle (n = 3 mice) or amphotericin B (n = 4 mice), and killed three weeks later. Tumours were collected and weighed. Data are representative of three separate experiments. c, MBL-null mice treated with amphotericin B were repopulated with M. globosa (n = 5 mice) or sham-repopulated (n = 4 mice), and killed three weeks later. Tumours were collected and weighed. Data are representative of experiments that were repeated twice. d, Kaplan–Meier survival curve of patients with PDA, stratified by high (n = 18) versus low (n = 15) expression of C3, on the basis of data from TCGA. e, Pancreata from three-month-old wild-type, KC and KC, MBL-null mice were stained using a monoclonal antibody against C3a. Representative images from two experiments are shown. Scale bar, 20 μm. f, KPC tumour cells were seeded in 96-well plates with vehicle or recombinant mouse C3a. n = 5 cells per group for each time point. Cellular proliferation was measured at serial time points using the XTT assay. Data are representative of experiments that were repeated three times. Data are mean ± s.e.m. P values determined by two-tailed log-rank test (a, d) or two-tailed Student’s t-test (b, c, f). Source data 

Supplementary information

Supplementary Data
Sequence match of Malassezia globosa from human samples and ATTC strain used in murine repopulation experiments.
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Fungal invasion of pancreas creates cancer risk

Date: October 2, 2019 https://www.sciencedaily.com/releases/2019/10/191002140317.htm 

Source: NYU Langone Health / NYU School of Medicine

Summary: Certain fungi move from the gut to the pancreas, expand their population more than a thousand-fold, and encourage pancreatic cancer growth, a new study finds. 

Share:

Certain fungi move from the gut to the pancreas, expand their population more than a thousand-fold, and encourage pancreatic cancer growth, a new study finds.

Published online in Nature October 2, the study is the first to offer strong evidence that the mycobiome -- the local mix of fungal species in the pancreas -- can trigger changes that turn normal cells turn into pancreatic ductal adenocarcinoma or PDA. This form of cancer is usually deadly within two years.

Conducted in mice and in patients with pancreatic cancer, the study found that fungal species travel into the pancreas up the pancreatic duct, a tube through which digestive juices drain in the opposite direction into the intestines. The study authors say this exchange results in abnormal fungal populations in both the gut and pancreas in the presence of PDA.

Led by researchers from the NYU School of Medicine and the NYU College of Dentistry, the study also found that treating mice with a potent antifungal drug reduced their PDA tumor weight over the 30 weeks by 20 to 40 percent.

"While past studies from our group have shown that bacteria travel from the gut to the pancreas, our new study is the first to confirm that fungi too make that trip, and that related fungal population changes promote tumor inception and growth," says senior study co-author George Miller, MD, co-leader of the Tumor Immunology Research Program at Perlmutter Cancer Center at NYU Langone Health.

While viruses, bacteria and parasites are recognized by the American Cancer Society as causal factors in the disease, say the study authors, no previous study had linked fungi to pancreatic cancer.

Study Details
To determine whether the mycobiome is reprogrammed as normal cells become cancerous (oncogenesis), the team performed analyses over 30 weeks of fecal samples from mice with and without pancreatic cancer. Researchers used genomic and statistical techniques to identify and count the fungal species present. They also attached glowing proteins to fungi to track their migrations through the gut and pancreas.

By the end of study period, the researchers observed significant differences in the size and composition of the fungal population in the cancerous pancreas when compared to the healthy organ. The largest population increase in both mice and in human tissues was seen in the genus Malassezia, which includes 14 species. The team also detected abnormally higher numbers in the genera Parastagonospora, Saccharomyces, and Septoriella.

"We have long known that Malassezia fungi -- generally found on the skin and scalp -- are responsible for dandruff and some forms of eczema, but recent studies have also linked them to skin and colorectal cancer," says senior co-author Deepak Saxena, PhD, professor of Basic Science and Craniofacial Biology at NYU College of Dentistry. "Our new findings add evidence that Malassezia is abundant in pancreatic tumors as well."

To test the effect of changing fungal populations on cancer growth, the team treated the mice with amphotericin B, a strong, wide-spectrum antifungal drug. Along with reducing tumor weight, antifungal treatment also reduced the occurrence of ductal dysplasia, an early cellular step toward pancreatic cancer, by 20 to 30 percent.

"Fungal ablation also strengthened the anti-cancer effect of a standard chemotherapy, gemcitabine, by 15 to 25 percent," says co-first author Berk Aykut, MD, a postdoctoral fellow in Miller's lab.

After the pancreases of the mice had been mostly cleared of fungi by drug treatment, the team them examined the effect on cancer growth if only certain species were allowed to repopulate the organ. They found that cancer grew 20 percent faster in the pancreases of mice repopulated with Malassezia -- but not in the presence of other oft-occurring fungal species.

The study results argue that fungi increase cancer risk by activating an ancient, first-responder part of the immune system, the complement cascade. Such mechanisms fight infections, but also trigger the healing process (cell growth) as infections wane. Along these lines, complement has been shown by past studies to encourage aggressive tissue growth (cancer) when combined with genetic flaws.

"Moving forward, one goal for our team is to determine which species are most relevant to cancer, as doing so could guide future attempts to slow tumor growth with targeted antifungal medications, and to avert side effects," says co-first author Smruti Pushalkar, PhD, a research scientist at NYU College of Dentistry.

Along with Miller and Aykut, study authors from the Arthur Localio Laboratory in the departments of Surgery and Cell Biology at NYU School of Medicine were Ruonan Chen, Jacqueline Kim, Sorin Shadaloey, Pamela Preiss, Raquel Abengozar, Joshua Leinwand, Emma Kurz, Brian Diskin, Dongling Wu, and Juan Kochen Rossi; as well as Narendra Verma in the Department of Medicine. Along with Saxena and Pushalkar, study authors from the Department of Basic Science and Craniofacial Biology at NYU College of Dentistry were Qianhao Li, Xin Li, Yuqi Guo, and Mridula Vardhan; as well as Anjana Saxena in the Biology Department of the Brooklyn College and Biology/Biochemistry Programs of the City University of New York.

This work was supported by NIH grants CA168611, CA206105, 16 CA215471, CA19311, DK106025, and DE025992, Department of Defense grant CA170450, and Deutsche Forschungsgemeinschaft grant AY 126/1-1.
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