Text-Dependent Questions Answer Key and Writing Prompt for Complex Text

Article Title: Bacterial DNA May Integrate into Human Genome More Readily in Tumor Tissue
Vocabulary Questions:
1. Using context clues from paragraph 8, explain in your own words the meaning of underscores.
Paragraph 8 links beneficial with underscores:“This discovery underscores the benefits that can result…” From this context clue, it is clear that the discovery emphasizes, or underscores, the benefits.
2. Paragraph 13 discusses “a better understanding of the mechanisms of cancer. Using context clues, define mechanisms in your own words.
In paragraph 13, research scientist Julie Hotopp states “studies applying this approach to additional cancer genome projects could be fruitful, leading us to a better understanding of the mechanisms of cancer.” In this context, mechanisms refers to the workings of how cancer operates.

Text Evidence/Content Questions:
1. In paragraph 3, lateral gene transfer is called a phenomenon. Using the text evidence in that paragraph, explain the point the author is trying to emphasize by using the word phenomenon.
In paragraph 3, which states that LGT is the transmission of genetic material between organisms, the authors are trying to emphasize that fact that LGT is a specific act or process that is pretty amazing, or phenomenal. 

2. Matt Kane states that advances in genomic and computational sciences are revealing the ways microbes and humans interact. According to the article, how could these advances be used to benefit humans? Cite specific text evidence in your answer.
Paragraph 8 says it may help scientists find how genes affect our health. Paragraph 9 says the scientific results may lead to advances in personalized medicine and preventative care.


3. The scientists found that in all the samples they took, 63.5% were from tumors. When they looked at the tumor samples as a group, 99.9% showed bacterial integration. Why is this significant? 
The findings are significant because almost all of the tumor samples showed bacterial integration. According to paragraph 15, “the data presents a compelling case that LGT occurs in the human somatic genome.”

Misconceptions/common errors: Remind students that correlation does not mean causation. Although the evidence looks conclusive, you need to see the whole study to determine if there are weak spots in the research. It is possible that cancer weakens the cells barriers and allows more LGT.

Writing Prompt: 
Bacteria are able to share their DNA with other bacteria through a process called gene transfer. This allows them to share both beneficial and detrimental genes. Scientists have found that bacterial DNA may integrate into the human genome more readily in tumor cells. Using evidence from the article, identify and explain the research that links lateral gene transfer to cancer.

	If you were to count the number of cells in your body and then count the number of bacteria that live in and on you, they would be close to equal in number! We are just recently beginning to understand the many relationships we have with “our” bacteria. Many years ago it was established that bacteria could share their DNA with each other, sharing both good and bad genes. This process was named lateral gene transfer. Scientists are discovering important evidence that links this process to cancer.
	Bacteria can “communicate” with each other through lateral gene transfer. There are many types of LGT, like transformation, transduction, and conjugation. LGT, as stated in the article, “is the phenomenon of the transmission of genetic material between organisms in a manner other than traditional reproduction.” Scientists have known about gene transfer from one bacterium to another since the 1950s. In the 1990s scientists were able to confirm that lateral gene transfer was occurring between prokaryotic cells and eukaryotic cells.
	In the last decade scientists have discovered more and more ways that we are linked to the bacteria on and in our bodies. According to program director in NSF’s Division of Environmental Biology, Matt Kane, “advances in genomic and computational sciences are showing the numerous ways in which humans interact with an ever-present and endlessly diverse planet of microbes.” In light of this we know, just based on our ecological knowledge, that we most likely have directly linked ourselves to bacteria in thousands of ways.
	Cancer is uncontrolled cell growth with the potential to spread or cause disease. NSF researchers have found evidence that LGT is possible from bacteria to the cells of the human body, called somatic cells. As stated in paragraph six, scientists found that bacterial DNA is more likely to integrate into the genetic material of cancerous cells. Matt Kane states that “this discovery underscores…our understanding of how this vast diversity of microbes and their genes may affect our health.” Additionally, scientists from the University of Maryland discuss that “studies applying this approach to additional cancer genome projects could be fruitful, leading us to a better understanding of the mechanisms of cancer.” Data reported from collected TCGA samples reports that 99.9% of the samples from tumor cells showed bacterial integration. Some scientists believe these mutations could be the cause of carcinogenesis, the process of normal cells converting to cancer cells.
	Given these points, one of the most important fields of science research focuses on bacteria and their symbiotic relationship with us, whether it be commensalism, parasitism, or mutualism. If the evidence listed above that links LGT to cancer proves to be a true correlation, we could possibly cure types of cancer with antibiotics. Imagine if we could possibly find a way to treat cancer just by controlling the bacteria that live on or in us!
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