Antibiotics May Help
Bacteria Influence Pancreatic Cancer Growth
Everyone:

I rarely draw attention to pre-clinical findings.  However, a new report published 22Mar2018, based on animal studies, reveals that specific bacteria promote pancreatic cancer growth.  See
http://jaxelection.altervista.org/pancreatic/CertainBacteriaPromotePancreaticCancer2018.doc 

An early study six months ago speculated that bacteria in the pancreas itself hampered the clinical effectiveness of Gemcitabine.  More on Gemcitabine later.  Back to the latest research.

The new animal research, led by NYU’s schools of medicine and dentistry, found that, in pancreatic cancer patients, “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.”

And, the addition of oral antibiotics increased threefold the efficacy of checkpoint inhibitors, a form of immunotherapy.

Soon researchers will recruit pancreatic patients into a 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.

But, if you are not responding dramatically to chemotherapy (especially Gemcitabine), do not wait for the trial.  Consider asking that this antibiotic combination be applied immediately in your case.  You have little to lose.

Six months earlier in the other study researchers discovered 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 

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

Again, if you are not responding dramatically to chemotherapy (especially Gemcitabine), do not wait for the trial.  Consider asking that the above antibiotic combination be applied in your case.

PhilipJax
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Abstract

We found that the cancerous pancreas harbors a markedly more abundant microbiome compared with normal pancreas in both mice and humans, and select bacteria are differentially increased in the tumorous pancreas compared with gut. Ablation of the microbiome protects against preinvasive and invasive pancreatic ductal adenocarcinoma (PDA), whereas transfer of bacteria from PDA-bearing hosts, but not controls, reverses tumor protection. Bacterial ablation was associated with immunogenic reprogramming of the PDA tumor microenvironment, including a reduction in myeloid-derived suppressor cells and an increase in M1 macrophage differentiation, promoting TH1 differentiation of CD4+ T cells and CD8+ T-cell activation. Bacterial ablation also enabled efficacy for checkpoint-targeted immunotherapy by upregulating PD-1 expression. Mechanistically, the PDA microbiome generated a tolerogenic immune program by differentially activating select Toll-like receptors in monocytic cells. These data suggest that endogenous microbiota promote the crippling immune-suppression characteristic of PDA and that the microbiome has potential as a therapeutic target in the modulation of disease progression.
Significance: We found that a distinct and abundant microbiome drives suppressive monocytic cellular differentiation in pancreatic cancer via selective Toll-like receptor ligation leading to T-cell anergy. Targeting the microbiome protects against oncogenesis, reverses intratumoral immune tolerance, and enables efficacy for checkpoint-based immunotherapy. These data have implications for understanding immune suppression in pancreatic cancer and its reversal in the clinic. Cancer Discov; 8(4); 403-16. ©2018 AACR.See related commentary by Riquelme et al., p. 386This article is highlighted in the In This Issue feature, p. 371.
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Pancreatic Microbiome Influences Cancer and Its Treatment
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It's not only about the gut anymore. Even the pancreas has a microbiome, one that influences pancreatic cancer progression and that can be manipulated to resensitize the immune response in pancreatic adenocarcinoma.

A new study shows that pancreatic cancer harbors a 1000-fold higher concentration of bacteria compared with the normal pancreas. Moreover, the bacterial species in the pancreatic microbiome can shut down the immune response so that the pancreatic carcinoma milieu becomes ruled by immune suppression.

These observations were first made in animal models and were then extended to human patients with pancreatic ductal adenocarcinoma, which is typically fatal within 2 years.

In animal models, when the microbiome is ablated, the immune response is restored, and the animals are able to respond to immunotherapy.

One of the study's corresponding authors, George Miller, MD, leader of the Tumor Immunology Program at NYU Langone Health's Perlmutter Cancer Center, New York City, told Medscape Medical News: "Genetic mutations are not the sole components that explain pancreatic cancer progression, as mutations alone are insufficient for disease progression. One also needs an immune system that exhibits tolerance to the tumor."

The study was published online March 22 in Cancer Discovery.

The Study 

The researchers first showed that bacteria, when fed to mice, migrate from the gut to the pancreas, and that the microbiome of normal mice was distinct from that of mice with pancreatic cancer that expresses mutant KRAS, which is the commonly mutated gene in pancreatic cancer.

To characterize the human pancreatic microbiome, the researchers, using 16S rRNA gene sequencing, showed that the pancreatic microbiome in human patients was distinct from that of persons without pancreatic cancer. (Miller explained that normal pancreatic microbiome was determined from analyses of the pancreatic microbiomes of individuals who presented for surgery for benign endocrine tumors.)

To support the notion that the pancreatic microbiome promotes progression to pancreatic dysplasia, the researchers used two mouse models — a cohort expressing mutant KRAS, and a cohort that harbored mutant KRAS as well as mutant TP53.

Tumor progression was seen in both animal models, compared with control mice, but was quicker in the cohort with both mutations. However, for animals treated with an oral antibiotic, tumor burdens were reduced by ~50%. "These studies showed that the oral antibiotic regimen was able to slow pancreatic tumor growth," Miller said.

The researchers also showed that longitudinal pertubations in the pancreatic and gut microbiome are associated with pancreatic dysplasia over time. They did this by serially profiling fecal bacteria in mice with pancreatic cancer and in control mice over 9 months. Although the bacterial community in the gut of mice with pancreatic cancer was similar in early life to that of wild-type mice, the gut microbiomes diverged over time, and after week 20, the microbiome of mice with pancreatic cancer was distinct from that of wild-type animals.

Extending these observations to humans, the researchers showed that Proteobacteria organisms composed ~8% of gut bacteria of pancreatic ductal adenocarcinoma patients but that they increased to 50% in cancerous pancreas. When the researchers obtained samples of both feces and tumors, they were able to show a differential migration of the bacteria to the pancreas. In progression toward the oncogenic phenotype, bacteria such as Proteobacteria, Actinobacteria, and Fusobacteria spp predominate the pancreatic microbiome.

Immune Involvement Explained 

But how does one show that these bacteria are responsible in some measure for promoting pancreatic oncogenesis? Toward this end, the researchers ablated gut bacteria from mice with pancreatic cancer using oral antibiotics and repopulated cohorts using feces derived either from wild-type mice or cancer-bearing mice. They found that bacterial ablation (with antibiotic) protected against disease progression. They also found that repopulating with feces from mice that had pancreatic cancer accelerated tumor growth, whereas repopulating with feces from wild-type animals did not.

Miller explained that when they analyzed the immune compartment of animals with pancreatic cancer, they were able to show that ablation resulted in an increase of intratumoral T cells and a reduction in myeloid-derived suppressor cells, suggesting a change in the tumor microenvironment from immune suppression to immune activation.

An analysis of tumor-associated macrophages also confirmed a change in the type of macrophages that were recruited to the pancreatic tumor microenvironment after bacterial ablation. T-cell and chemokine profiling confirmed changes in the tumor microenvironment to one in which the immune system was activated, not suppressed.

"While combinations of changes in genes like KRAS cause cells to grow abnormally and form pancreatic tumors, our study shows that bacteria change the immune environment around cancer cells to let them grow faster in some patients than others, despite their having the same genetics," Miller said.

The bacterial species abundant in the pancreatic microbiome release membrane components such as lipopolysaccharides and proteins such as flagellin that shift macrophages — key immune cells in the pancreas — to increase immune suppression, the authors note.

Miller explained that their experiments pointed out that suppression occurs through toll-like receptors. Suppressor macrophages bind to by-products of bacteria, and the complex induces T-cell suppression, he said.

The animal model explains how the pancreatic microbiome may establish itself in patients. "Our bacterial translocation experiments suggest interactions between the two compartments [pancreas and intestines], presumably via the pancreatic duct which is in anatomic continuity with the intestinal tract," the researchers write.

In addition, when ablated animals were tested for programmed death–1 (PD-1) expression, the expression of PD-1 tripled, and response to PD-1-based immunotherapy was observed. This allowed the researchers to determine how to extend their observations to patients with pancreatic adenocarcinoma.

Clinical Implications 

"Our results have implications for understanding immune suppression in pancreatic cancer and its reversal in the clinic," commented senior coauthor Deepak Saxena, PhD, associate professor of basic science and craniofacial biology at the New York University College of Dentistry, New York City.

"Studies already underway in our labs seek to confirm the bacterial species most able to shut down the immune reaction to cancer cells, setting the stage for new bacteria-based diagnostic tests, combinations of antibiotics and immunotherapies, and perhaps for probiotics that prevent cancer in high-risk patients," he said in a statement.

Miller agreed. "Our study shows that the pancreatic microbiome can be a target for therapy and offers a clue about how to use immunotherapy in pancreatic cancer, which has thus far remained unresponsive to immunotherapy," he told Medscape Medical News.

Miller noted that the team is in the process of fine-tuning a study protocol that will determine whether giving a combination of antibiotics such as ciprofloxacin and metronidazole to patients with resectable pancreatic adenocarcinoma will improve the efficacy of a PD-1 inhibitor. They plan to recruit about 30 patients into the study.

The authors have disclosed no relevant financial relationships. 
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Gut bacteria determine speed of tumor growth in pancreatic cancer

Antibiotics may make immunotherapy more effective against pancreatic cancer
Source: NYU Langone Health / NYU School of Medicine | Date: March 22, 2018 | https://www.sciencedaily.com/releases/2018/03/180322103236.htm 
Summary: The population of bacteria in the pancreas increases more than a thousand fold in patients with pancreatic cancer, and becomes dominated by species that prevent the immune system from attacking tumor cells. 
The population of bacteria in the pancreas increases more than a thousand fold in patients with pancreatic cancer, and becomes dominated by species that prevent the immune system from attacking tumor cells.
These are the findings of a study conducted in mice and in patients with pancreatic ductal adenocarcinoma (PDA), a form of cancer that is usually fatal within two years. Led by researchers at NYU School of Medicine, Perlmutter Cancer Center, and NYU College of Dentistry, the study published online March 22 in Cancer Discovery, a journal of the American Association for Cancer Research.
Specifically, the study found that removing bacteria from the gut and pancreas by treating mice with antibiotics slowed cancer growth and reprogrammed immune cells to again "take notice" of cancer cells. Oral antibiotics also increased roughly threefold the efficacy of checkpoint inhibitors, a form of immunotherapy that had previously failed in pancreatic cancer clinical trials, to bring about a strong anti-tumor shift in immunity.
Experiments found that in patients with PDA, pathogenic gut bacteria migrate to the pancreas through the pancreatic duct, a tube that normally drains digestive juices from the pancreas into the intestines. Once in the pancreas, this abnormal bacterial mix (microbiome) gives off cellular components that shut down the immune system to promote cancer growth, say the authors.
"While combinations of changes in genes like KRAS cause cells to grow abnormally and form pancreatic tumors, our study shows that bacteria change the immune environment around cancer cells to let them grow faster in some patients than others, despite their having the same genetics," says senior study co-author George Miller, MD, co-leader of the Tumor Immunology Research Program at Perlmutter, the H. Leon Pachter, MD, Professor in the Department of Surgery, and professor of Cell Biology at NYU Langone Health.
"Our results have implications for understanding immune-suppression in pancreatic cancer and its reversal in the clinic," says senior co-author Deepak Saxena, PhD, associate professor of Basic Science and Craniofacial Biology at NYU College of Dentistry. "Studies already underway in our labs seek to confirm the bacterial species most able to shut down the immune reaction to cancer cells, setting the stage for new bacteria-based diagnostic tests, combinations of antibiotics and immunotherapies, and perhaps for probiotics that prevent cancer in high-risk patients."
On the one hand, the research team theorizes that changes in the genes that cause abnormal cell growth in the pancreas might also change the immune response in ways that favor the growth of different bacterial species than are found in normal individuals.
Alternatively, environmental factors like diet, other diseases, or common medications might cause bacterial changes in the gut that are reflected in the pancreatic microbiome.
Whatever the cause, the new study found that bacteria that are more abundant in pancreatic cancers -- including groups of species called proteobacteria, actinobacteria, and fusobacteria -- release cell membrane components (e.g. lipopolysaccharides) and proteins (e.g. flagellins) that shift macrophages, the key immune cells in the pancreas, into immune suppression.
Experiments showed that eliminating bacteria using antibiotics restored the ability of immune cells to recognize cancer cells, slowed pancreatic tumor growth, and reduced the number of cancer cells present (tumor burden) by 50 percent in study mice.
The researchers found that "bad" bacteria in pancreas tumors trigger immune cell "checkpoints" -- sensors on immune cells that turn them off when they receive the right signal. These checkpoints normally function to prevent the immune system from attacking the body's own cells, but cancer cells hijack checkpoints to turn off immune responses that would otherwise destroy them. Checkpoint inhibitors are therapeutic antibodies that shut down checkpoint proteins to make tumors "visible" again to the immune system.
"Adding antibiotics improved the performance of a checkpoint inhibitor in a mouse model of PDA, as shown by an increase in T cells that could attack the tumors," says first co-author Mautin Hundeyin, MD, a postdoctoral fellow in Miller's lab. "Our study confirmed that, similar to what has been observed in patients with pancreatic cancer, checkpoint inhibition alone did not protect mice. This may be because, in the immunosuppressive environment of the tumor, there are too few immune cells around to be activated."
As a next step, the research team plans to soon begin recruiting patients into a 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) in PDA patients.
Story Source:
Materials provided by NYU Langone Health / NYU School of Medicine. Note: Content may be edited for style and length.
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Bacteria May Promote Pancreatic Cancer by Suppressing the Immune System

Data suggest targeting the microbiome may make immunotherapy effective against pancreatic cancer 

3/22/2018 http://www.aacr.org/Newsroom/Pages/News-Release-Detail.aspx?ItemID=1160 

PHILADELPHIA — Bacterial load was significantly higher in pancreatic tumor samples from patients with pancreatic ductal adenocarcinoma compared with pancreatic tissue from normal individuals, and in studies using mice, eliminating certain “bad” bacteria slowed the growth of pancreatic cancer, reversed immune suppression, and upregulated the immune checkpoint protein PD1, according to data from a study published in Cancer Discovery, a journal of the American Association for Cancer Research.

“The gut microbiome has been studied in many different cancers, including liver and colorectal cancer, and is shown to affect cancer progression,” said George Miller, MD, HL Pachter Professor in the Departments of Surgery and Cell Biology at New York University School of Medicine. “Because the pancreas is remote from the gut, it is considered a sterile organ, and there haven’t been many studies that looked at the role of the gut microbiome in pancreatic cancer,” he added.

“We were surprised to see that the human pancreatic tissue samples had an active microbiome,” said Deepak Saxena, PhD, associate professor in the Department of Basic Science and Craniofacial Biology at New York University College of Dentistry. “And we found that not only are there bacteria in the pancreas but the bacterial load is significantly higher in pancreatic cancer tissue compared to normal pancreas tissue.”

The researchers also compared fecal samples from 32 patients with pancreatic ductal adenocarcinoma with fecal samples from 31 normal individuals and found that the bacterial composition of cancer patients was distinct from that of normal individuals. “The bacterial composition was more diverse in the fecal samples than from cancer patients,” noted Miller.

“The dysbiosis [imbalance] in the gut microbiome can potentially be used as a biomarker to define a high-risk population,” noted Saxena.

Among the more abundant strains of bacteria found in pancreatic cancer patients were Proteobacteria, Bacteroidetes, and Firmicutes.
In mouse studies, the team demonstrated that bacteria translocate from the gut to the pancreas during pancreatic cancer. With further studies, the researchers showed that eliminating these bacteria using antimicrobial treatment slowed the progression of pancreatic cancer and lowered the tumor burden by about 50 percent. This process also affected T-cell differentiation, leading to increased T-cell infiltration into the tumor and reduction in myeloid-derived suppressor cell (MDSC) population. Antimicrobial treatment also resulted in increased expression of PD1 on CD4+ and CD8+  T cells within the tumors.

Reintroduction of bacteria in antimicrobial treated mice reversed the tumor protection and reduced the immunogenicity of the tumors, suggesting that the microbiome promotes pancreatic ductal adenocarcinoma by inducing immune suppression in the tumor.
The researchers also found that combining antimicrobial treatment with an anti-PD1 immunotherapy resulted in enhanced CD4+ and CD8+ T-cell activation in mice, suggesting that such a combination is a potential treatment option for pancreatic ductal adenocarcinoma.

“Our studies show that the bacteria may serve both as biomarkers of increased risk for pancreatic cancer as well as potential therapeutic targets,” said Miller. “We believe that targeting the microbiome in patients with pancreatic cancer can make immunotherapy effective.”

Saxena noted, “Pancreatic cancer is a very aggressive disease with a five-year survival rate of a dismal 8.2 percent. Extending the life of these patients by manipulating the microbiome and decelerating tumor progression would be a significant step forward in managing this deadly disease.”

The team is preparing to launch a clinical trial to test a combination of antibiotics (ciprofloxacin and metronidazole) and an anti-PD1 antibody in patients with pancreatic ductal adenocarcinoma.
A limitation of the study is the small sample size used for the human pancreatic cancer studies. As noted by Miller, identifying beneficial bacteria that could potentially be utilized to slow the progression of pancreatic cancer or decrease risk is important in future studies.

This study was supported by the National Institutes of Health, the Department of Defense Peer Reviewed Medical Research Program, the Lustgarten Foundation, an AACR-PanCAN grant, the Panpaphian Association of America, the National Pancreas Foundation, the Crohn’s and Colitis Foundation of America and the Irene and Bernard Schwartz Fellowship in GI Oncology. The authors declare no potential conflicts of interest.

Researchers say certain bacteria promotes pancreatic cancer
Updated Mar 22, 2018, 4:36 pm IST https://www.deccanchronicle.com/lifestyle/health-and-wellbeing/220318/researchers-say-certain-bacteria-promotes-pancreatic-cancer.html 
Their findings serve both as biomarkers of increased risk for pancreatic cancer as well as potential therapeutic targets.

Researchers say certain bacteria promotes pancreatic cancer. (Photo: Pixabay)

Washington: Bacteria may promote pancreatic cancer, a new research has revealed.

According to an American Association for Cancer Research-led study, bacteria may promote pancreatic cancer by suppressing the immune system. The study was conducted by George Miller and Deepak Saxena.

"The gut microbiome has been studied in many different cancers, including liver and colorectal cancer, and is shown to affect cancer progression," said Miller. "Because the pancreas is remote from the gut, it is considered a sterile organ, and there haven't been many studies that looked at the role of the gut microbiome in pancreatic cancer."

Bacterial load was significantly higher in pancreatic tumor samples from patients with pancreatic ductal adenocarcinoma compared with pancreatic tissue from normal individuals, and in studies using mice, eliminating certain "bad" bacteria slowed the growth of pancreatic cancer, reversed immune suppression, and upregulated the immune checkpoint protein PD1.

The researchers also compared fecal samples from 32 patients with pancreatic ductal adenocarcinoma with fecal samples from 31 normal individuals and found that the bacterial composition of cancer patients was distinct from that of normal individuals.

"The bacterial composition was more diverse in the [normal] fecal samples than from cancer patients," noted Miller.

"The dysbiosis [imbalance] in the gut microbiome can potentially be used as a biomarker to define a high-risk population," noted Saxena. Among the more abundant strains of bacteria found in pancreatic cancer patients were Proteobacteria, Bacteroidetes, and Firmicutes.

In mouse studies, the team demonstrated that bacteria translocate from the gut to the pancreas during pancreatic cancer. With further studies, the researchers showed that eliminating these bacteria using antimicrobial treatment slowed the progression of pancreatic cancer and lowered the tumor burden by about 50 percent.

This process also affected T-cell differentiation, leading to increased T-cell infiltration into the tumor and reduction in myeloid-derived suppressor cell (MDSC) population. Antimicrobial treatment also resulted in increased expression of PD1 on CD4+ and CD8+ T cells within the tumors.

Reintroduction of bacteria in antimicrobial treated mice reversed the tumor protection and reduced the immunogenicity [property of eliciting an immune response] of the tumors, suggesting that the microbiome promotes pancreatic ductal adenocarcinoma by inducing immune suppression in the tumor.

"We were surprised to see that the human pancreatic tissue samples had an active microbiome," said Saxena. "And we found that not only are there bacteria in the pancreas but the bacterial load is significantly higher in pancreatic cancer tissue compared to normal pancreas tissue."
"Our studies show that the bacteria may serve both as biomarkers of increased risk for pancreatic cancer as well as potential therapeutic targets," said Miller. "We believe that targeting the microbiome in patients with pancreatic cancer can make immunotherapy effective."

The researchers also found that combining antimicrobial treatment with an anti-PD1 immunotherapy resulted in enhanced CD4+ and CD8+ T-cell activation in mice, suggesting that such a combination is a potential treatment option for pancreatic ductal adenocarcinoma.

Saxena noted, "Pancreatic cancer is a very aggressive disease with a five-year survival rate of a dismal 8.2 percent. Extending the life of these patients by manipulating the microbiome and decelerating tumor progression would be a significant step forward in managing this deadly disease."

The findings from this study are published in the Cancer Discovery, a journal of the American Association for Cancer Research

Scientists find bacteria in pancreatic tumors that metabolize a common drug
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September 15, 2017 | https://medicalxpress.com/news/2017-09-scientists-bacteria-pancreatic-tumors-metabolize.html 
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Image: Bacteria (green) inside human pancreatic cancer cells (AsPC-1 cells). The cells’ nuclei are stained blue while their cytoplasm is stained orange. Credit: Weizmann Institute of Science 

To the reasons that chemotherapy sometimes does not work, we can now add one more: bacteria. In a study published today in Science, researchers describe findings that certain bacteria can be found inside human pancreatic tumors. The findings further showed that some of these bacteria contain an enzyme that inactivates a common drug used to treat various cancers, including pancreatic cancer. Working with mouse models of cancer, they demonstrated how treatment with antibiotics on top of chemotherapy may be significantly superior to treatment with chemotherapy alone. 

The research was conducted in the lab of Dr. Ravid Straussman of the Weizmann Institute of Science's Molecular Cell Biology Department, led by his graduate student Leore Geller and conducted in collaboration with Dr. Todd Golub and Dr. Michal Barzily-Rokini of the Broad Institute of the Massachusetts Institute of Technology. Many other collaborators supported different aspects of the study.

The bacteria the group found, explains Straussman, live within the tumors, and even within the tumor cells. "Because the topic is so new, we first used different methods to prove that there really were bacteria inside the tumors. Then we decided to look at the effect that these bacteria might have on chemotherapy."

The researchers isolated bacteria from the tumors of pancreatic cancer patients and tested how they affect the sensitivity of pancreatic cancer cells to gemcitabine, a chemotherapy drug. Indeed, some of those bacteria kept the drug from working. Further investigation showed that these bacteria metabolize the drug, making it ineffective. The researchers were able to find the bacterial gene responsible for this, a gene called cytidine deaminase (CDD). They demonstrated that CDD comes in two forms – a long and a short form. Only bacteria with the long form of the CDD gene could inactivate gemcitabine. The drug had no apparent effect on the bacteria.

The group examined over 100 human pancreatic tumors to show that these particular bacteria with long CDD do live in the patient's pancreatic tumors. They also used multiple methods to visualize the bacteria inside human pancreatic tumors. This is crucial, since bacterial contamination is a real issue for lab studies.

Oddly enough, it was an earlier incidence of bacterial contamination that led Straussman and his team to this present study. He and his group had been looking for evidence that normal cells in the cancer's environment contribute to chemotherapy resistance. While testing the effect of many normal, non-cancerous, human cells on the sensitivity of cancer cells to chemotherapy, they found a specific sample of normal human skin cells that rendered pancreatic cancer cells resistant to gemcitabine. Tracking down the cause led the team to bacteria that had accidently contaminated these skin cells. "We nearly threw it away," says Straussman, "but then we decided to follow it up, instead." After revealing how these bacteria degraded the drug, he began to wonder if other bacteria might have a similar mechanism for inactivating the drug, and whether such bacteria might be found inside human tumors.

In the present study, further experiments in mouse models of cancer were done with two groups of bacteria: those containing the long form of the CDD gene and those in which the gene had been knocked out. Only the group with the CDD gene intact exhibited resistance when the drug was given to the mice. After treatment with antibiotics, this group also responded to the chemotherapy drug.

Many questions remain, and Straussman and his group are now asking whether bacteria may be found in other cancer types and, if so, what effects they might have on the cancer and its sensitivity to other anti-cancer drugs including a novel family of immune-mediated anti-cancer drugs.

Dr. Ravid Straussman’s research is supported by the Dr. Dvora and Haim Teitelbaum Endowment Fund; the Hymen T. Milgrom Trust donation fund; the Rising Tide Foundation; and Mr. and Mrs. Andrew R. Morse. Dr. Straussman is the incumbent of the Roel C. Buck Career Development Chair. 
More information: Leore T. Geller et al. Potential role of intratumor bacteria in mediating tumor resistance to the chemotherapeutic drug gemcitabine, Science (2017). DOI: 10.1126/science.aah5043 

Explore further: Pancreatic cancer development
