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COMMANDER’S LOG 
ATTENTION COMPANIONS
. 
The December meeting of the chapter will be held on Saturday December 3rd from 2:00 pm to 5:00 pm in the Pecos Trail Café on Old Pecos Trail.   Note the change in date. This will be the annual commemoration of the attack on Pearl Harbor that was held in the past as a joint meeting of the Los Alamos and Santa Fe Chapters.  All companions in the Los Alamos, Santa Fe, and Albuquerque area are encouraged to attend and meet together as group.  More details later.
  THIS MONTH’S EVENTS 

This month’s speaker will be announced later.  I have been trying to get someone to talk about the Mars rover mission, but several will be returning that day from a meeting in Chicago.
MEETING DETAILS

This month’s meeting will be on Saturday December 3rd.  We will meet in the Pecos Trail Café in Santa Fe.  To get to this location, east about one mile on St. Michaels Drive from St. Francis Drive continuing south as the road transitions into Old Pecos Trail.  The café is on the left (east) side about half a mile south of St. Michaels Drive.  The meeting will be in the back room.

The meeting will begin with a social period at 2:00 PM followed by a brief business meeting and dinner at 2:25 PM.  The presentation will begin at about 3:15 PM. The Military Order of the World Wars dinner meetings are open to interested citizens for the dinner and program with RSVP, or the program only at no cost.  The cost for dinner is $25.  NOTE CHANGE Please call Gregg Giesler 505-662-5574 for reservations.  A reservation is a commitment to pay.  Dinner is scheduled to be beef tenderloin with appropriate sides.

Because of the ongoing COVID situation, the meeting will be a hybrid session including Zoom.  Zoom will start at about 2:00 pm.  Zoom details will be in the reminder email on the Wednesday before the meeting.
LAST MONTH: SPEAKER         
Dr. Shawn Starkenburg spoke about Bioscience and Genomics at LANL,  He is Group Leader of the Genomics and Bioanalytics Group of LANL’s Bioscience Division.  He was born in the Iowa corn field area, moved to Rapid City, SD, then returned to Iowa to attend Northwestern College where he earned a degree in Biology and Chemistry.  He  then moved to Chicago where he worked in the Northwestern University Medical School Laboratory while his wife was attending graduate school.  He then went to Oregon State University where he earned a doctorate in Microbiology.  It was there that he got involved in the early days of genomics and DNA sequencing.  He then came to Los Alamos as a postdoc and worked his way up to scientist and now group leader.  He is interested in bioengineering and biomanufacturing.  
DNA: deoxyribonucleic acid contains instructions for the development, function, growth, and reproduction of all known organisms.  DNA is in the chromosomes in the genes in the nucleus of cells.  It is coiled up and if unwound it is a double helix made up of nucleotide base pairs of guanine, cytosine, adenine, and thymine.  The genome is all the DNA in an organism.  Genomics is the building and analyzing of genomes.  Analogy is DNA is like a book or encyclopedia on how to build things.  DNA is organized into chromosomes.  Humans have 22 chromosomes plus the sex chromosomes.

Modern genomics is here because of genome sequencing.  Genome sequencing started in the 1980s and is determining the order of the four bases that make up the DNA in a genome. The long string cannot be sequenced as a whole.  Instead, it is fragmented, and the individual fragments are sequenced and then stitched together to make the whole.  The human genome project started in the 1980s, and took about 13 years and over a billion dollars to create the entire human genome.  The field has greatly advanced since then.  

The building we were meeting in holds several advanced sequencing systems.  Illumina is a major player in the field.  Their systems do “short” reads, about 150 to 300 base pairs.   They read many copies and stitch them together and don’t depend on just one copy.  The advantage of illumina is that the reads can be done very quickly and cheaply generating lots of data.  
Competing with illumina are PacBio and Nanopore.  They are third generation systems and do single molecule reads.  They do “long” reads of ten thousand to one hundred thousand base pairs.  In comparison, the illumina is about two feet square while the PacBio is about the size of a refrigerator. The Nanopore by comparison is about the size of a wallet, and he brought older one to pass around.  The output of the Nanopore is about three terabases so you can do about three hundred copies in a single run.
As you can see there is a lot of cross over between computational capabilities and sequencing.  They have a large computer system separate for they lab’s large computers because the data processing requires larger memories than typical supercomputers.  However, there are some applications that run well on the supercomputers so we use them when applicable.  A Genome Science specific infrastructure has over 100 servers with over 3000 cores, 12 terabytes of RAM, and about 1.5 petabytes of storage space.  
Genomics and Bioanalytics at LAN is recognized as a leader in genomics since the human genome project in the 1980s.  They expertise in the entire chain from wet lab to computational.  That includes expertise in sample preparation, next-generation sequencing technologies, novel bioinformatics algorithms, tools, and platforms.  “Sample to Sequence to Answer” They work from basic questions to highly involved science.  They differ from industry and academia because of their highly diverse sponsor base.  
They support the National Security Life Sciences (NSLS) agenda of the laboratory.  They develop and apply genomics capabilities to solve grand challenges in the biosciences that impact national security.  This includes bioenergy and biomanufacturing, climate, environment, infectious disease and biosurveillance, and bio and chemical hazards.  For example, they look at how micro populations are shifting with climate change and how function is shifting.  

Their staff is about fifty people, thirty staff and twenty students and postdocs.  The funding is about seventy million dollars from agencies such as DTRA, DHS, DOE-EERE, DOE-OS, NASA, NNSA and IC in areas such as public health, environmental science, bioenergy, and biosecurity.
In Cooperative Threat Reduction (CTR), they are sponsored by DTRA and the State Department do genomics-base scientific engagement with international partners for bio-nonproliferation.  They transfer LANL advanced genomic capabilities to U.S. CTR partners to enhance biosecurity through rapid pathogen detection and characterization.  They have about eight to ten  partners in Africa, Georgia, Kazakhstan, Ukraine Jordan, and others.  They help build labs with the partners for Samples to Sequence to Results.  They do onsite and remote training and workshops.  They use this meeting room and the labs down the hall for training these people to provide biosecurity information for the U.S.  
He then showed a slide of LANL contributions to biological sciences over the decades.  Biological research at Los Alamos started with the research of health effects of radiation in the 1950s.  He showed a picture of Wright Langham during that time with a “plastic man” that could be filled with materials representing human organs to study the biological effects radiation had on humans.
That research led DOE to start the Human Genome project that ran from 1987 to 2003 and was initiated at LANL.  In 2018, the Los Alamos Medal was awarded to three bioscience leaders critical to the success of the Human Genome Project.   It was later taken over by the National Institutes of Health, but was started here in Los Alamos.  Here the lab focused on sorting the chromosomes with LANL focusing on chromosome 16.  

Genbank is a public repository “Library” for genomics data.  It is the largest and most frequently accessed collection of experimental knowledge in the world.  Walter Goad of LANL’s Theoretical Division created it in the early 1980s to collect the work being done throughout the world sequencing genetic data.  What made his successful was he proposed using ARPAnet, a network created by DOD connecting various academic institutions and also used for military needs.  It later evolved into the internet.  
Genbank was used to store sequences as they were reported to LANL and now NIH.  It used to fit on one compact disk.  A graph showing the growth of Genbank and genome sequencing shows Genbank starting at about zero in 1980 and growing exponentially to about one hundred billion bases in about 2007 with slower grow to about 1.6 trillion bases today.  Meanwhile the Whole Genome Shotgun data shot up from 2003 to pass Genbank in 2007 and is now at over 18 trillions bases today.  It would now take about 1500 CDs to hold the current Genbank.  That is the curated data.  The underlying data that the public has added is over 25 petabases.  A year ago,it was only 10 petabases .It would take about 15 thousand laptops or 22 million CDs to store the current data, and the growth is exponential.  The data is stored at the National Center for Biologic Information.  In comparison, the human genome has about three billion bases.
Ed note tera is 10 raised to the 12th power (1000 billion) and peta is 10 raised to the 15th power (a million billion).
As with other technology, the cost per human genome has been decreasing rapidly.  From 2001 to 2007, the cost decreased at about the rate of Moore’s Law.  With newer technology, the cost decreased even faster.  In the 1990s, it took 13 years and about one billion dollars to decode the human genome.  Now it takes about one day and five hundred dollars to do the same thing.  
Genomics has the biggest Big Data problem.  Twitter generates about 1 – 17 petabytes per year.  Astronomy generated about 1000 petabytes per year, and YouTube may generate about twice that much.  Genomics generates 2,000 – 40,000 petabytes per year.  The challenge is to integrate and extract accurate and robust information from genomics Big Data.  To meet this challenge, their group is now about two thirds computational and one third experimental.  It used to be biologists were taught to code.  Now it is a mix of computer scientist taught biology or people taught both simultaneously.  
To support this, the group has worked toward genomic data standardization, integration, visualization, and dissemination.  The developed the EDGE tool (Empowering the Development of Genomics Expertise).  It is an effort to truly democratize the use of genomics with a user-friendly web-based bioinformatics platform.  It was released as  open-source software with web-service cloud-compatible images or containers, etc.  It is running in government facilities such as USDA, FDA, CDC, and DOD.  It is also run in hospitals, universities, and public health labs in the U.S> and overseas.  
DOE set up the National Microbiome Data Collaborative so that researchers can compare the data the collect for environmental samples.  It is for petabyte data processing of microbiome data for large scale data exploration.  It allows researchers to standardize data bases and work flows to feed into public databases.
Now to get more specific.  Each individual has a unique DNA sequence.  We are 99.9 percent the same. Only 0.1 percent, one part in a thousand is different.  When spread over three billion bases in the human genome, this allows signature detection.  In a forensic situation, this can describe how you look, your ethnicity, your situation.  This is true for organisms.  You can differentiate species, pathogens from harmless bacteria, etc.  

They have developed the GOTTCHA tool which does species and strain level identification from all genomic signatures.  It takes the whole genome and strains out the pieces that are the same and focusses on the unique parts that form the identity.  This allows them to do quick identification on environmental samples.  This tool is about eight years old but is still the best because of the fewest false positives and false negatives.  

They used all this capability and capacity to stand up a CLIA covid diagnostics lab at LANL.  They used the EDGE tool to create a COVID Genomics Portal to validate assays and track COVID evolution.  This led to curating and improving CDC pipelines and collaboration with NCBI.  The CDC had bad reference genomes, and that hindered their tracking of the virus.  This led to confusion of whether there was recombination of variants or coinfection.

They support other agencies doing the monitoring of genomics data in waste water.  The monitoring found a rise of COVID in waste water about two weeks before the outbreak of mass infections.  LANL is paying them to monitor its waste water for COVID.  They are also looking at other pathogens to see if this rise before outbreaks is true for them.
 They are now also repurposing this tool to look at algae as a source of renewable fuels and coproducts.  They are working with another group to improve yield and value.  Things to look at include cultivation system design, ways to maximize response to abiotic drivers such as carbon dioxide, light and temperature, and stabilization of outdoor cultivation.  They are also looking at modifications that may affect response to light and temperature, and looking at carbon uptake, pest resistance, and coproducts.   They are working with Qualitas to help improve their algae production.
They are also looking at the problem of large carbon, energy, and water footprint for large data centers.  The government is putting a large amount of money into looking at alternative storage systems. They are funded by IARPA to look at using DNA for data storage.  They received a 2021 R&D 100 Award for the ADS Codex system as part of this project. DNA can store orders of magnitude of data more compactly than current methods.  Its storage life is much longer than current methods.  Reading the data is not a problem, it is the writing of the data that is the problem. 

LAHS NJROTC news
Hello, welcome back to another edition of the NJROTC monthly newsletter. In the month of November, we had two drill competitions, the Duke City Invitational Drill Meet and the Area Nine Invitational Drill Meet. For Duke City, we placed first for female PT, drill, unit personal inspection, and color guard. We also placed from 1st to 3rd in individual awards as well. For the Area Nine drill meet we placed 1st in drill, 1st in PT, and 3rd in unit personal inspection. We have also been helping the community by volunteering for the Cowboy Breakfast events.

We have also been asked by many elementary schools to go and do color guards, flag detail, or explain what our program does and its activities. We currently have just finished the middle school recruitment trip that we hold

annually in order to teach students about our program and its many features. For the future, we are currency planning for AMI and military ball.
C/ENS Miranda Lopez
FOR THE GOOD OF THE CHAPTER  

During this time of giving, don’t forget the CINC’s Solicitation.  This money goes to help support the many function of the national organization especially in areas not covered by a chapter.  Give generously.  
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COMING EVENTS 
December


5
Staff Meeting

3
Chapter Dinner – 2:00 pm 

17
Wreaths Across America 

January


9
Staff Meeting 
17
Chapter Dinner - Robert Hull – Intelligence for the Cuban Missile Crisis
?  
Northern New Mexico Boy Scout Awards Banquet 

22
Region XIII Zoom MBM meeting
February

13
Staff Meeting

21
Chapter Dinner – Sig Hecker – Conversation on the World Nuclear Weapons Situation
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