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Continuing education

MLO and Northern Illinois University (NIU), DeKalb, IL, are co-sponsors in offering continuing education units (CEUs) for this issue’s articles on  
NEXT GENERATION SEQUENCING IN THE CLINICAL MOLECULAR DIAGNOSIS OF CANCER and CYTOKINES: UTILITY AND LABORATORY MEASUREMENT. 
CEUs or contact hours are granted by the College of Health and Human Sciences at NIU, which has been approved as a provider of continuing education 
programs in the clinical laboratory sciences by the ASCLS P.A.C.E.® program (Provider No. 0001) and by the American Medical Technologists Institute 
for Education (Provider No. 121019; Registry No. 0061). Approval as a provider of continuing education programs has been granted by the state of Florida 
(Provider No. JP0000496). Continuing education credits awarded for successful completion of this test are acceptable for the ASCP Board of Registry 
Continuing Competence Recognition Program. After reading the articles in the cover story section, answer the following test questions and send your 
completed test form to NIU along with the nominal fee of $20. Readers who pass the test successfully (scoring 70% or higher) will receive a certificate for 
1 contact hour of P.A.C.E.® credit. Participants should allow four to six weeks for receipt of certificates.

The fee for this continuing education test is $20. 

This CE test covers all articles in the cover story section. The Cover Story and Clinical Issues published in this month’s MLO are peer-reviewed.

CE  learning objectives  and CE questions prepared by Masih Shokrani, PhD, MT(ASCP), Clinical Laboratory Sciences Program, College of Health and Human Sciences, 
Northern Illinois University, DeKalb, IL.

NEXT GENERATION SEQUENCING IN THE 
CLINICAL MOLECULAR DIAGNOSIS OF CANCER

CE QUESTIONS

1.	 How many human cancer-associated genes have been 
identified, up to this date?
a.	 more than 350
b.	 less than 200
c.	 about 55
d.	 less than 35

2.	 Cancer accounts for what proportion of deaths 
worldwide?
a.	 one in two
b.	 one in four
c.	 one in eight
d.	 one in eighty

3.	 Which of the following can cause cancer?
a.	 genetic factors
b.	 environmental factors
c.	 lifestyle factors
d.	 all of the above

4.	 HER2/neu is targeted by Herceptin in breast cancer 
cells.
a.	 TRUE
b.	 FALSE

5.	 Somatic mutations identified by sequencing can be 
classified as _______.
a.	 “driver” mutations
b.	 “passenger” mutations
c.	 both a and b 
d.	 neither a nor b 

6.	 Next Generation Sequencing (NGS) enables labs 
to simultaneously and cost-effectively sequence 
complete genomes of individuals. 
a.	 TRUE
b.	 FALSE

7.	 How many sequences can be produced by NGS at 
once?
a.	 less than one hundred
b.	 only a few hundred
c.	 thousands to millions
d.	 half a dozen

8.	 Which of the following is a provider of second-
generation sequencing platforms on the market?
a.	 the HiSeq 2000 from Illumina
b.	 the 454 Genome Sequencer from Roche
c.	 the Applied Biosystems SOLiD system
d.	 all of the above

9.	 Which of the following contribute(s) to progression to 
cancer?
a.	 a single nucleotide change
b.	 structural chromosomal changes 
c.	 variations in copy number
d.	 all of the above

10.	The proposed main advantage(s) for using NGS in the 
management of cancer include(s) the following:
a.	 Data generated from the complete molecular profiling 

of the cancer genome can be used for the accurate 
molecular diagnosis and classification of cancer types.

b.	 Data generated can be used to predict individual 
prognosis and likely response to treatment. 

c.	 NGS provides a more clinically useful tool for personalized 
detection of recurrence.

d.	 all of the above

11.	Which of the following pose(s) a challenge for 
implementing NGS in the clinical lab?
a.	 cost
b.	 sample size
c.	 method validation and proficiency testing
d.	 all of the above

MLO’s  Continuing Education Test is online also. Both the CE test and a convenient payment feature are available through the auspices of  
Northern Illinois University. Go to www.mlo-online.com/CE.aspx to print or to send electronically with payment .
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Diagnostics/Cancer

       	 A	  B	  C	  D	 E

1.	  O	O	O	O
2.	  O	O	O	O
3.	  O	O	O	O	
4.	  O	O	O	O	
5.	  O	O	O	O	
6.	  O	O	O	O
7.	  O	O	O	O
8.	  O	O	O	O	
9.	  O	O	O	O	
10.	O	O	O	O
11.	O	OO	O	
12.	O	O	O	O
13.	O	O	O	O	
14.	O	O	O	O
15.	O	O	O	O	
16.	O	O	O	O	
17.	O	O	O	O
18.	O	O	O	O 
19.	O	O	O	O	
20.	O	O	O	O

Shade circles like this: O Not like this: O
Circles must be filled in, or test will not be graded.

P=Poor; E=Excellent

1.	 To what extent did the article  
focus on or clarify the objectives? 

	 P 			      E	
2.	 To what extent was the article  

well-organized and readable?

	 P				        E
	  

3. 	 How will you use the CE units?
 state license
 recertification
 employment
 other

In order to receive CE licensure
credits for Florida, your
license number is required.
Please provide your Florida license
number in the space below:

FL  Lic. No. ______________________

FEE FOR THIS CE TEST IS $20.
Make check payable to:  
Northern Illinois University
Fee not refundable or transferable.

Send your check with this form to:
University Outreach Services
Northern Illinois University
DeKalb, IL 60115-2860
Telephone: 815-753-0031

1  2  3  4  5O O O O O

PRINT CLEARLY

TEST ANSWER FORM
CE Test on NEXT GENERATION SEQUENCING IN THE 
CLINICAL MOLECULAR DIAGNOSIS OF CANCER 
PLUS Cytokines: Utility and Laboratory Measurement     
                                                                          December 2011
(This form may be photocopied; it is no longer valid for CEUs after June 30, 2013.)

1  2  3  4  5O O O O O

Name

Mailing address	  
   

City	 State	 Zip 

Institution/Facility	

Work phone	 E-mail address

 HomE WORK

12.	For cancer patients, data from sequencing 
technologies should ideally be available within ____ 
of sampling.
a.	 a few days
b.	 a few weeks
c.	 a few months
d.	 a few years

13.	Cytokines play a role in _______.
a.	 hematopoiesis
b.	 gell growth
c.	 cell differentiation
d.	 all of the above

14.	Cytokines have been implicated in which of the 
following disorders?
a.	 autoimmune disorders
b.	 cancer
c.	 septic shock
d.	 all of the above

15.	An inhibitor of cytokine actions, such as anti-IL-2 
receptor, has utility in reducing graft rejection in 
transplant patients.
a.	 TRUE
b.	 FALSE

16.	Which of the following techniques can be used to 
measure cytokines?
a.	 bioassays
b.	 immunoassays
c.	 flow cytometry
d.	 all of the above

17.	What is/are the main advantage(s) of immunoassays?
a.	 ability to be automated
b.	 excellent sensitivity for analytical performance
c.	 both a and b 
d.	 neither a nor b 

18.	What is the advantage of using flow cytometry for 
cytokine measurement?
a.	 complexity of testing
b.	 rapid analysis
c.	 background induced autofluorescence
d.	 requirement for negative control for cutoff levels

19.	Multiplexed cytokine sandwich immunoassays are 
not capable of measuring many cytokines at the same 
time. 
a.	 TRUE
b.	 FALSE

20.	Which of the following factors can contribute to 
inaccurate measurement of cytokines?
a.	 intra-individual variations
b.	 short half-lives
c.	 presence of nonspecific inhibitors
d.	 all of the above


