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Revealing Genetic Determinants of Mycobacterium tuberculosis 

from a HIV associated Tuberculous Meningitis Patient 

by Whole Genome Sequencing in Myanmar 
   

Genome sequencing plays a key role in understanding the genetic 

characteristics of Mycobacterium tuberculosis (MTB). HIV co-infected 

tuberculosis (TB) patients are at risk for all forms of extra-pulmonary 

TB including meningitis as a devastating manifestation. The unfavora- 

ble clinical outcome may be associated with the genetic characteristics 

and strain dependent virulence of the particular MTB isolate. The 

present study was carried out to reveal the genetic diversity, phylogeny, 

and possible strain-dependent virulence features of MTB from HIV 

associated meningitis. Isolation and phenotypic drug susceptibility testing 

(DST) was carried out on CSF sample of HIV patients diagnosed with 

TB meningitis in Specialist Hospital Waibagi, Yangon during 2017. A 

MTB strain (SHW-11) isolated from a patient with fatal outcome was 

proceeded for whole genome analysis. Genomic DNA library was 

prepared and whole genome sequencing was performed using pair-end 

300-bp reads on an Illumina MiSeq (Illumina, Inc., Hayward, CA, USA) 

at the Advanced Molecular Research Centre, Department of Medical 

Research. Paired-end reads were mapped to the MTB H37Rv reference 

genome (GenBank. NC000962.3) with the coverage of 99.69%. The 

paired-end reads were analysed by B.E. Patho and PhyResSE web 

program. The draft genome sequence showed a length of 4,411,532 bp 

and G+C content of 65.67%.  Annotation results indicated 4,096 protein 

coding genes with 1,301 variants which consisted of 1,198 single- 

nucleotide polymorphisms (SNPs) and 103 insertions/deletions. The phy- 

logenetic analysis showed this strain belonged to Euro-American 

Superlineage which was reported to have proinlammatory profile and 

predispose for disease dissemination in mouse model. Consistent with 

phenotypic DST result, high-confident mutations associated with resistance 

to rifampicin (S450L in rpoB gene) and isoniazid (S315T in katG gene) 

were detected. E21Q, S95T, G668D and D829E mutations in gyrA gene 

which were recognized to be natural polymorphism or known markers of 

genetic lineage and L731P in rpoB gene which was predicted to affect 

protein function were also identified. The genetic determinants of     

SHW-11 MTB strain provide insights into mycobacterial genetics related 

to prediction of drug resistance, pathogenesis, virulence mechanism and 

molecular epidemiology of MTB strains in HIV associated TB meningitis. 

Whole sequence of SHW-11 was deposited at DDBJ/ENA/ GenBank, 

under the accession QMDZ00000000. 
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Attraction and Oviposition Stimulation of Gravid Aedes Female Mosquitoes  

Using Different Colored Earthen Ovitraps in Field Areas 
 

Wild gravid female Aedes aegypti and Ae. albopictus 

were allowed to lay their eggs in man-made earthen 

ovitraps with different colors as black, blue, green, 

orange, red, white, yellow and control (without color). 

The ovitraps were used indoor and outdoor for 

oviposition preference from March 2016 to December 

2016. Oviposition cycle was studied 14 days/cycle 

trial in different places for 84 days. The number of 

larvae and frequency of oviposition were observed. 

Experiments were conducted to determine egg laying 

preference for any specific color of the ovitrap. 

Results showed that white colored bowl in indoor and   

red colored bowl in outdoor were most preferred by 

Ae. aegypti and black ovitrap was to be most 

preferred for Ae. albopictus in outdoor, although 

black colored bowls were preferred by both the 

species in outdoor. Gravid Ae. aegypti laid their eggs 

in all colored bowls in both indoor and outdoor. For 

oviposition preference, seven colored earthen pots 

were used in indoor and outdoor, and the combined 

result was observed that the maximum number of 

larvae was found in a red colored bowl followed by 

black colored bowl containing distilled water. 

Besides, Aedes mosquitoes laid more in the red    

bowl followed by the Yellow colored bowl; lowest 

laid frequencies were found in orange bowls. Ae. 

albopictus  was laid five times in outdoor in the black 

bowl within 84 days. In the present studies, Ae. Aegypti 

Abstract of  Research Paper Published or Read Abroad by DMR Scientists 
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laid the maximum number of eggs in red colored 

bowls and Ae. albopictus laid the maximum number 

only in black colored bowl in outdoor. The study 

reveals that the color of the ovitraps plays an essential 

role in oviposition by attracting the females of Ae. 

aegypti species. The ovitraps of red, yellow, black and 

white color were found to be appropriate for Aedes 

eggs and larvae collection to control Aedes population 

in field areas. 

Reference: Maung Maung Mya, Khin Sandi Maung Maung, 

Nyunt Nyunt Oo, et al. Journal of Biological Engineering 

Research and Review, 2017; 4(2): 31-37. 

 
 

 

Bacteria Help Discover Human Cancer-causing Proteins 
 

A team led by researchers at Baylor College of 

Medicine and the University of Texas at Austin has 

applied an unconventional approach that used bacteria 

to discover human proteins that can lead to DNA 

damage and promote cancer. Reported in the journal 

Cell, the study also proposes biological mechanisms 

by which these proteins can cause damage to DNA, 

opening possibilities for future cancer treatments. 

"Our cells make protein carcinogens," said co-

corresponding author Dr. Susan M. Rosenberg, Ben F. 

Love Chair in Cancer Research and professor of 

molecular and human genetics, of molecular virology 

and microbiology and of biochemistry and molecular 

biology at Baylor. "Cancer is a disease of mutations. 

A normal cell that has accumulated several mutations 

in particular genes becomes likely to turn into a 

cancer cell. ―Mutations that cause cancer can be the 

result of DNA damage. External factors such as 

tobacco smoke and sunlight can damage DNA, but 

most DNA damage seems to result from events that 

occur within cells and is mediated by cellular 

components, including proteins. Despite the impor- 

tance of these events, they have not been studied 

extensively. "One way proteins can cause DNA 

damage is by being overproduced, which is a 

relatively frequent cellular event," said Rosenberg, 

who also is leader of the Cancer Evolvability Program 

at the Dan L Duncan Comprehensive Cancer Center 

at Baylor. "In this study, we set out to uncover 

proteins that, when overproduced by the cell, cause 

damage to DNA in ways that can lead to cancer. "To 

uncover these DNA "damage-up" proteins, the 

researchers took an unconventional approach.  

They searched for proteins that promote DNA damage 

in human cells by looking at proteins that, when 

overproduced, would cause DNA damage in the 

bacterium E. coli. "Although bacteria and people are 

different, their basic biological processes are similar, 

so with this approach we thought we might find 

common mechanisms of DNA damage that could be 

relevant to cancer," Rosenberg said. "This was a wild 

idea," said Rosenberg, and was possible because of 

funding from two sources aimed at trying high-risk 

strategies that, if successful, would have high impact: 

a National Institutes of Health Director's Pioneer 

Award and a gift from the W.M. Keck Foundation, 

among many other grants to the 16-lab team. 

E. coli reveals novel candidates for cancer-promoting 

proteins 

The researchers genetically modified bacteria so they 

would fluoresce red when DNA was damaged. Then, 

they overexpressed each of the 4,000 genes present in 

E. coli individually and determined which ones made 

bacteria glow red. "We uncovered an extensive and 

varied network of proteins that, when overproduced, 

alter cells in ways that lead to DNA damage," 

Rosenberg said. "Some of these proteins are, as 

expected, involved in DNA processing or repair, but, 

surprisingly, most are not directly connected to DNA. 

For instance, some of the DNA damage-up proteins 

participate in the transport of molecules across the 

cell membrane." When the researchers looked for 

human protein relatives of the DNA "damage-up" 

proteins they had found in bacteria, they identified 

284. Interestingly, they determined that these human 

proteins are linked to cancer more often than random 

sets of proteins. In addition, the proteins' RNAs, an 

indicator of protein production, predicted mutagenesis 

in tumors and poor patient prognosis. When the 

researchers overproduced these proteins in human 

cells in the lab, half of the proteins triggered DNA 

damage and mutation. "We showed that E. coli can 

help to identify DNA damage-up proteins and 

mechanisms of action in human cells quickly and 

inexpensively. Some of the proteins and their 

mechanisms were known to be involved in cancer, but 

many others were not suspected of being in the 

cancer-causing list," said co-corresponding author  

Dr. Christophe Herman, professor of molecular and 

human genetics and molecular virology and 

microbiology at Baylor College of Medicine and 

member of the Dan L Duncan Comprehensive Cancer 

Center. "I think it is extraordinary to identify so many 

ways DNA can be damaged. This study is opening up 

new avenues for discoveries of novel mechanisms that 

protect our genomes and how their dysfunction can 

alter the integrity of our DNA and cause cancer," said 

co-corresponding author Dr. Kyle M. Miller, associate 

News about Medicine & Health 
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professor of molecular biosciences at the University 

of Texas at Austin and member of the Dan L Duncan 

Comprehensive Cancer Center at Baylor. "It is yet 

another example of the power of model organisms to 

uncover basic biological processes that can shine a 

light on how human cells and cancer work." "Our 

work has significant implications both in basic biolo- 

gical fields and in clinical research," Rosenberg said. 

"We provide a previously unknown understanding 

of the diverse mechanisms that can generate DNA 

damage leading to cancer. In the future, this finding may  

lead to new ways to identify people who are likely    

to develop cancer so that strategies to prevent it,   

slow it  down or catch it early can be used." The 

study's two co-first authors were students earning 

their doctorates: Dr. Jun Xia at Baylor College of 

Medicine and Dr. Liya Chiu at the University of 

Texas at Austin. For a complete list of all the contri- 

butors and their affiliations and the financial support 

of this study, visit the journal Cell. 

Source: https://www.sciencedaily.com. 

Contributed by Bacteriology Research Division 

 

E-cigarettes: Teens 'Should not be Using Them at All' 
 

A new study confirms that e-cigarettes are harmful to 

teenagers and urges adolescents to stop putting their 

health at risk. Electronic cigarettes (e-cigarettes) are 

battery-powered devices regularly used as a more 

healthful alternative to regular cigarettes. E-cigarettes 

sometimes contain nicotine, and sometimes they use 

nicotine-free solutions. They offer users a similar 

sensation to smoking, but they do not produce smoke. 

Instead, they heat up the e-liquid they contain and 

create vapor, which is why using these devices is 

sometimes referred to as "vaping." E-cigarettes are 

marketed to adults who are trying to reduce or quit 

smoking as a safer alternative to cigarettes. While 

they may be beneficial to adults as a form of harm 

reduction, kids should not be using them at all. E-

cigarette usage seems to be popular among many 

teenagers, despite the fact that the Food and Drug 

Administration (FDA) have banned the sale of such 

devices to people under 18. But recent research from 

the University of California, San Francisco now 

reveals that we may have more to worry about when 

it comes to teenage use of e-cigarettes — beyond 

addition and the possibility of transitioning to 

traditional cigarettes. Toxic substances are found both 

in e-cigarettes and in traditional ones. The vapor 

produced by e-cigarettes is not harmless water vapor, 

but actually contains some of the same toxic 

chemicals found in smoke from traditional cigarettes.      

In order to reach their conclusions, Dr. Rubinstein and 

team collected and analyzed  urine  samples from 104 

adolescents, aged 16.4 years, on average. Of these, 67 

were e-cigarette users, 17 used e-cigarettes as well as 

traditional ones, and 20 did not smoke or vape (the 

controls). Their analysis revealed that the teenagers 

who vaped had a three times higher concentration of 

toxic compounds in their bodies than their non-vaping 

peers. In the case of teenagers who used both tobacco 

cigarettes and e-cigarettes, the concentration of toxic 

chemicals in the body was three times higher than in 

the case of adolescents who only vaped. This was the 

first study to have investigated the presence of toxic, 

carcinogenic substances in the bodies of teenage       

e-cigarette users. Some of the harmful chemicals that 

the scientists tested for were acrylonitrile, acrolein, 

propylene oxide, acrylamide, and crotonaldehyde — 

all of which are listed as carcinogenic orpotentially 

carcinogenic to humans. Some of the substances 

tested for were detected in the bodies of adolescents 

who used flavored, nicotine-free e-cigarette liquid. 

These included propylene glycol and glycerol, which, 

although approved by the FDA, can form carcino- 

genic compounds when heated. When they’re heated to 

the high temperatures required for vaporization, they 

can produce toxic substances that are potentially 

carcinogenic. 

The study authors concluded that as with trade-   

tional cigarettes, messaging to teenagers must include 

warnings about the potential risk from toxic expo-  

sure to carcinogenic compounds generated by these 

products. 

Source: https://www.medicalnewstoday.com.  

Contributed by Biochemistry Research Division 

 

Diabetes Meds may Reduce Alzheimer’s Pathology 
 

Diabetes drugs, including insulin and oral agents, 

appear to reduce Alzheimer’s disease (AD) pathology, 

new research suggests.  

Investigators at the Icahn School of Medicine at 

Mount Sinai, New York City, found changes in gene 

expression in the parahippocampal gyri in patients 

who had had type 2 diabetes (T2D) and AD relative to 

patients with T2D who had not had AD. In addition, 

the number of abnormally expressed genes in AD 

patients who had been treated with antidiabetic agents 

was significantly reduced.  

―This study suggests there are significant micro- 

vascular changes in the brains of people with 

Alzheimer’s disease and diabetes, and that anti- 

diabetes drugs seem to help normalize those abnorma- 

lities,‖ principal investigator Vahram Haroutunian, 

PhD, professor of psychiatry and neuroscience at 

Icahn, told Medscape Medical News.  

https://www.sciencedaily.com/
https://www.medicalnewstoday.com/
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―We can take advantage of this new knowledge and 

begin to look at drugs that could reverse those 

abnormalities without affecting blood glucose. So it 

has given us a new target,‖ he added.  

A large body of evidence points to a close relationship 

between diabetes and AD. ―People with diabetes 

appear, from an epidemiological population point 

of view, to be more susceptible to Alzheimer’s 

disease and to be more susceptible to dementia as a 

whole,‖ said Haroutunian, who is also associate 

director for research at the Veterans Administration 

Mental Illness Research and Education Clinical 

Center, New York City. 

Researchers assumed this meant individuals with 

dementia and diabetes would have more hallmark AD 

lesions, such as amyloid plaques and tau tangles, than 

those with dementia but not diabetes.  

However, previous research showed that this was not 

the case, a situation Haroutunian found ―puzzling‖ at 

the time. A follow-up study by his team suggested  

the reason AD pathology is not more prominent        

in these patients may be that the patients had under- 

gone treatment with antidiabetic medications. ―We 

wanted to know what it is that these antidiabetic 

drugs are doing,‖ said Haroutunian. Additional re- 

search identified the brain’s insulin receptor signaling 

pathway (IRSP) as an underlying mechanism by 

which diabetes medications may modulate AD 

neuropathology. 

Postmortem study  

To better understand the neurobiologic substrates     

of T2D and T2D medications in AD, the investi- 

gators developed a method of separating brain 

capillaries from brain tissue. We focused on capillaries 

and the microvasculature because we know that 

diabetes affects capillaries and microvasculature. 

That’s why these patients have diabetic retinopathies 

and are prone to peripheral vascular diseases,‖ said 

Haroutunian. Using postmortem human tissue samples, 

the researchers examined gene expression in the para- 

hippocampal gyri, with the goal of determining the 

extent to which IRSP and endothelial cell–related 

transcripts were altered in patients with AD in 

comparison with individuals who did not have AD.  

They also examined whether AD-associated changes 

were normalized in the brains of patients with AD 

who had received antidiabetic medications of any 

kind and in any combination, including those who had 

received only insulin, those who had received only 

oral agents, and those who had received insulin plus 

oral agents. 

The analysis included samples from 34 patients with 

AD and T2D, 19 from patients with AD but without 

T2D, and 30 people without AD or T2D, who served 

as control persons. All donors had been older than   

65 years (mean age, 85.3 years). Overall, the distri- 

bution of age, sex, and race was similar between groups. 

The analyses revealed considerable abnormalities and 

reductions in gene expression in patients with AD that 

map directly to genes associated with the micro- 

vasculature and the IRSP.  

The findings also indicated that the number of 

abnormally expressed genes associated with micro- 

vasculature IRSP in diabetic AD donors who had 

been treated with antidiabetic agents was signi- 

ficantly reduced. Haroutunian noted that at least five 

markers were statistically significantly affected in 

patients who had had AD, and that in individuals who 

had been treated for diabetes, those microvascular 

abnormalities were ―normalized‖ in the great majority 

of targets. Even in areas where there was statistically 

significant reduction, ―it was a nominal reduction,‖ 

said Haroutunian, ―so it was moving toward normality.‖ 

One of the examples the investigators used was 

expression levels of GLUT4 (SLC2A4), which 

encodes for an insulin-regulated glucose transporter. 

Levels of expression of this transcript were signi- 

ficantly reduced in the endothelial cell–enriched 

isolates from AD patients. 

On the other hand, the levels of expression of this 

transcript in patients who had had both AD and     

T2D and who had undergone treatment with 

antidiabetic medications were similar to the levels 

detected in control persons. ―This suggests that anti-

diabetic medications restored homeostasis to this 

critical glucose transporter and that dis-homeostasis 

of glucose transport in brain endothelial and non-

endothelial cells may be a critical abnormality in AD 

that is restored by anti-diabetes medications,‖ the 

authors write. 

Normalization of abnormally expressed genes in AD 

by antidiabetes treatments went beyond transcripts 

associated with the IRSP and endothelial cells, carrying 

over to genes associated with immune-inflammation, 

microglia, cell adhesion, and synaptic function, inves- 

tigators report. 

New targets for drug development?  

These new results reinforce the idea that antidiabetes 

drugs ―have the potential to reduce AD lesions,‖ said 

Haroutunian. Although it may seem reasonable to use 

diabetes medications to prevent dementia, ―it would 

be unwise to give antidiabetes drugs directly to people 

who don’t have diabetes. ―Obviously, you don’t want 

to drive down blood glucose levels in people who 

don’t have high blood glucose,‖ said Haroutunian. He 

added that the mechanism by which antidiabetes 

drugs exert a positive effect on the brain may not be 

through blood glucose control. 
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―We don’t know whether these medications are 

affecting those molecular pathways independent of 

blood glucose,‖ said Haroutunian. He added that this 

will be the next line of inquiry in this research. He 

added that he hoped the study has helped define 

targets for drug development. ―One of the advantages 

of this study is that at least we know that we should be 

looking at the microvasculature,‖ said Haroutunian. 

Significant limitation  

The study did not include individuals with type 1 

diabetes, a disease that is much rarer in older adults 

and that, from a biological point of view, is very 

different from T2D, said Haroutunian. Importantly, 

the study did not include patients who had had both 

AD and T2D and whose T2D had gone untreated. 

―That’s a significant inadequacy of the study,‖ said 

Haroutunian, inasmuch as the normalization of 

microvasculature and IRSP gene expression could be 

due to diabetes and not its treatment. However, he 

noted that it would be difficult to find patients with 

untreated T2D. ―There aren’t that many people who 

have type 2 diabetes who are not being medicated in 

2018,‖ he said. The investigators are starting to 

explore ways of reversing abnormalities without 

affecting blood glucose. For instance, they are 

investigating nasal delivery of insulin, which is believed 

to affect the brain but has a lesser impact on blood 

glucose. So far, these efforts have had mixed results 

with regard to effects on dementia, said Haroutunian.   

He emphasized that the new results underscore the 

importance of treating diabetes in older patients. 

Another piece of the puzzle  

Commenting on the study for Medscape Medical 

News, Keith Fargo, PhD, director of scientific pro- 

grams and outreach at the Alzheimer’s Association, 

said it ―provides another piece of the story‖ of how 

diabetes mayaffect AD. ―What this study shows is 

that in people with Alzheimer’s, a number of genes 

associated with insulin signaling are more or less 

active than in people without Alzheimer’s,‖ said 

Fargo. ―What it can’t show is whether Alzheimer’s is 

causing these changes in gene signaling, whether it’s 

the other way around, or whether there is some other 

factor entirely affecting both,‖ he added. That certain 

genes were normalized in people with AD in the study 

who had been treated for diabetes is ―interesting,‖ 

said Fargo.  

However, he noted that ―this is not an open and shut 

case,‖ since there were no people in the study who 

had had AD and untreated T2D. ―It’s impossible to 

know whether the effects on genes in the diabetes 

group were caused by the diabetes treatment or the 

diabetes itself,‖ he said. Fargo believes it’s too early 

to say that this new research suggests new targets for 

drug development. 

Source: https://www.medscape.com. 

Contributed by Quality Assurance Division 
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