BSc Endocrinology 2012-13
Module 1: Hormone-Dependent Systems and Cancers
In-Course Assessment Exercise 1 – Data Interpretation

A key skill in handling scientific information is to be able to take in and interpret quickly and accurately the information communicated by a scientific journal original research paper.

Most importantly, this requires you to be able to take in the contents of the Results section of the paper and interpret them for yourself. Authors are always ready to interpret their results for you, but they have an interest in talking up the importance of their results, whereas you need to be able to see what the findings really amount to!

So important is this skill that a test of it comprises one of the three sections in each of the Modules 1-3 examination papers you will be taking next February. The data interpretation question in the exam makes up 30 percent of the marks for each paper.

This in-course assessment exercise is designed to give you practice in answering a data interpretation question that is directed towards the interpretation of results. In the exam, you will have one hour to answer a question like this. For the in-course assessment, there is no time limit, but bear in mind the one hour limit and use the time you give yourself to do this exercise to think about strategies for identifying the main points in a set of results.

Your answer is due in on Blackboard at the end of Week Three of Module 1 (Friday 26th October 5pm), then in Week 4, Thursday 1st November 13.00-14.00 (Hammersmith WEC SR3), we will have a general feedback session about this question.

Data interpretation:

Background information:

Telomeres are lengths of DNA at the ends of each strand of chromosomal DNA. They consist of 10-15 kilobases of the repeating nucleotide sequence TTAGGG. With each cell division, a portion of the telomeres at the end of chromosomal DNA fails to be replicated and the telomeres become shorter. After about 50-60 divisions the telomeres are completely eroded and the failure to fully replicate chromosomal DNA begins to affect genomic DNA. The genome consequently becomes unstable. In healthy cells, apoptosis of the cell follows. In potentially cancerous cells, apoptosis may fail and the genomic instability then augments the somatic cell mutation load and increases the possibility of a cancer developing or progressing. The enzyme human telomerase reverse transcriptase (hTERT) can reconstitute telomeres which it assembles against its bound RNA primer, telomerase RNA component (TERC). hTERT remains active in germ cells and stem cells but is inactivated in somatic cells. However, hTERT can become reactivated in cancerous cells.
The overall objective of this present study was to investigate the role of relative telomere length (RTL) and hTERT activity in familial papillary thyroid cancer (FPTC). Two series of patients were studied, one from the University of Siena (original series) and one from the University of Rome (confirmatory series). The original series included 29 FPTC patients and as controls, 10 unaffected family members of FPTC patients, 50 patients with sporadic papillary thyroid cancer (PTC) patients matched for age, 20 patients with nodular goiter and19 healthy subjects. The FPTC group included 20 patients in complete remission (69%) and 9 with persistent disease (31%). The group of sporadic PTCs included 42 (84%) patients in complete remission and eight with persistent disease (16%). 
The confirmatory series comprised 18 FPTC patients, 10 unaffected family members, and 25 sporadic PTC patients. The FPTC group included 15 patients (83.3%) in complete remission and three (16.7%) had persistent disease. The group of sporadic PTCs included 18 patients in complete remission (72%) and seven with persistent disease (28%). In this series the analysis was limited to the measurement of relative telomere length (RTL) and human telomerase reverse transcriptase (hTERT) gene amplification.
Measurements of RTL were carried out in blood samples using quantitative polymerase chain reaction. Measurements of hTERT gene copy number, hTERT mRNA and hTERT enzyme activity were also carried out in blood samples.

Study the figures carefully and then answer ALL the questions:
Question 1:  (25% of marks for this question)
What do the findings in Figure 1 imply regarding telomere length in patients with FPTC and what further analysis is needed to confirm these implications? What are the implications of these findings for the mechanism of FPTC
Question 2:  (10% of marks for this question)
What further controls might you include or distinctions might you make among the FPTC patients that would help confirm your interpretation of Figure 1?

Question 3:  (20% of marks for this question)
 What do the findings illustrated in Figure 2 imply regarding the hTERT gene and cancer mechanisms in patients with FPTC?

Question 4:  (20% of marks for this question)
 What do the findings in Figure 3 imply regarding hTERT activity and cancer mechanisms in patients with FPTC?

Question 5:  (25% of marks for this question)
Summarise the findings illustrated in each of the graphs in Figure 4 and explain their implications for the role of hTERT in FPTC?
Figure 1. In a study of the role of the telomere-telomerase complex in familial papillary thyroid cancer (FPTC), relative telomere length (RTL) was measured in blood cells as the ratio of telomere (T) repeat copy number to a single copy gene (S) copy number (T/S) by quantitative polymerase chain reaction. Two series of patients were studied, a primary series (‘Siena series’) and a confirmatory series (‘Rome series’). The primary series included patients with FPTC, their unaffected siblings, patients with sporadic papillary thyroid cancer or nodular goitre and healthy subjects. The confirmatory series included patients with FPTC, their unaffected siblings and patients with sporadic papillary thyroid cancer. Scatters show individual measurements in each group in each series. 
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Figure 2. Amplification of human telomerase reverse transcriptase (hTERT) gene in FPTC patients and control groups (lower panel) (P < 0.0001, by one way ANOVA with Dunn’s multiple comparison). hTERT gene amplification in the first and second generations of patients with FPTC is shown in the upper panel (P = 0.03 by paired t test).
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Figure 3. A, hTERT mRNA levels in white blood cells of 19 FPTC patients and 40 sporadic PTCs of the Siena series (P = 0.0003, by one way ANOVA with Dunn’s multiple comparison). B, Telomerase activity in white blood cells of FPTC patients, unaffected siblings, and sporadic PTCs of the Siena series (P < 0.0001 by one way ANOVA with Fisher’s correction).
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Figure 4. 
A, Correlation between RTL and hTERT gene amplification in 29 FPTC patients of the Siena series and 18 patients of the Rome series. 
B, Correlation between hTERT mRNA and hTERT gene amplification in 19 FPTC patients of the Siena series. 
C, Correlation between hTERT activity and hTERT mRNA in 19 FPTC patients of the Siena series.
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