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The contest was spectacular. Winning all that money for our families and 

college scholarships for us was incredible. To quote Johari, beating the 

teams from all over the world was the “GOAT,” (Greatest Of All Time). To 

quote Milo, ‘”It was awesome!”  

 His team didn’t win first place, but he was very happy that he and 

Svetlana’s family won second, and that his family members were the 

winners. We are all home now, but we are not back to the old pandemic 

routines. The TV stations and newspapers were calling every day to get 

members of our team for interviews. It was crazy time, but we still had 

work to do. We had a great new project.  

 This is what happened. On our final night in California, we went 

back to our rooms after all of the announcements. We were all totally 

wired after winning the contest. Everything after the announcement that 

we had won was kinda a blur.  

 We went up onstage and were congratulated by Dr. Q and Doctor Quinna. They gave us the 

biggest check for a million dollars that I had ever seen. I mean it was physically big, like three feet long. 

And we got certificates for the scholarships. We each got to say a few words. Then we were back on 

the patio getting congratulated by all the other kids and families.   

 At eleven o’clock, we headed to our rooms. But who could sleep? So Neddy and I got together 

in my room. We laughed and talked and jumped on the bed. At one in the morning, we had a massive 

pillow fight, where I knocked Neddy off the bed three times, and she knocked me off four times. Then 

we fell down, exhausted.  

 “We are gonna be so depressed when we get home,” said Neddy. “What are we gonna do with 

ourselves without the team meetings and the Virtual World adventures? Going back to the pandemic 

lockdown routines and remote school is going to be awful. It is too depressing to think about.” 

 Then my idea started floating back to the top of my brain. “Let’s not stop,” I said. “We can start 

something new and fantastic at home.”  

I told her my plan. Neddy added to it. We tossed it back and forth.  

By four o’clock in the morning, we knew exactly what we would do. At six we woke Papa and 

Grandma up and told them. They loved it. At 7:00 a.m., we were dressed and downstairs for the meeting 

with the Qs that Papa had arranged. 
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 Papa started off with our proposal. “We all think your Virtual World is wonderful. VC and Neddy 

have an idea that could add to the publicity that you have created with the contest, but they need some 

help from you.” 

 “We would like to use the Virtual World to make videos for kids,” I started. “Kids all over the 

world are suffering during the Covid-19 pandemic. We have social isolation and school closings. We 

don’t get enough information to really understand the disease, and how we are going to be saved by 

a vaccine. And there is this too. How the virus uses our body to make duplicates of itself, and how some 

of the vaccines work are really interesting. It is a great lesson in how our body works and uses the 

genetic information in DNA.”  

 “So,” Neddy jumped in, “we would like to make videos using the Virtual World about the Covid-

19 pandemic. Videos that kids can understand. We could go on expeditions to track the virus in the 

body. We could do screenshot video captures of our activities and put them together into videos. And 

other kids could use the Virtual World for their own expeditions.” 

 “That’s our idea,” I concluded. “But we need your help. We need your staff to add all the art 

assets and information that we will need to the Virtual World software. Can they add the insides of a 

human body, the virus, how the virus interacts with the body’s cells, how the virus is transmitted from 

one person to another, and how the vaccines work? If you do that, we can produce the videos.” 

 “I think that is a wonderful idea,” said Doctor Quinna.  

 Dr. Q agreed and said we could start working on it in two weeks. Then at noon, we were on an 

airplane heading home. 
 

 ■   ■   ■   ■   ■   ■ 

  We decided that this would be a family project with the original Cosmic Kids team. So, Milo the 

Missing came back, and it was Milo, Neddy, Lizzy, me, and Papa on the video production team. Jackson 

and Johari promised they’d be there to consult if we needed them, but we all agreed it was better if we 

could do this job together in person. We knew we were going to have to fight with Milo about letting 

Svetlana help, but, honestly, she was pretty cool. And since Milo had basically joined her bubble, we 

thought maybe we could all just smoosh our bubbles together like two neutron stars. Hopefully, it 

wouldn’t turn us into a black hole! 

We agreed to start by producing two videos. The first was on the Covid-19 infection, and the 

second was on the vaccine.  On September 15, we got an email from Doctor Quinna telling us that the 

Virtual World was ready for our project. That afternoon, we started an expedition called Infection to find 

out how Papa got sick. 

 “Let’s start the video by reenacting my visit to the ice cream shop,” said Papa. “That was six days 

before I got sick. It was the only time that I was out of the house in the two weeks before the virus hit. 

It must have happened there.” 
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 So, we got Grandpa and his friend George to play out the scene in the real world, while we shot 

the video. 

 Papa set the scene outside the ice cream shop as he remembered it. He was at a table eating 

doughnuts, and George was coming out of the shop. Papa told us he had removed his mask outside 

to eat the doughnuts.   

 “Grandpa!” Lizzy exclaimed. “I can’t believe after all you have said to us about being careful that 

you broke quarantine to eat doughnuts.” 

 “Yeah,” I agreed. “And four doughnuts? Bad Papa.” 

 “Very, very bad Grandpa,” added Milo and Neddy. 

 “OK, OK, I get the message,” said Papa. “You kids are right. Bad Grandpa. But we can use my 

mistake to find out how I got sick from the Covid-19 virus.”  

 We videotaped as Grandpa directed the scene.  

 “There is someone coming out of the ice cream shop,” I observed a short time later. 

 “Hi, Peter,” this guy said to Papa. 

 “Oh, hi George,” Papa answered looking up from the doughnuts. “How’re you doing?” 

 “I’m not feeling too well,” said George, who then proceeded to sneeze and cough violently. “I 

had better go.”  

 “Feel better,” Papa called as George walked away. 

 “Looks like his sneeze didn’t get to you, Papa,” I observed. “You were more than 6 feet away, 

and I think it mostly landed on the table.” 

 “We can’t be sure, VC,”  responded Papa.  
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 That’s when we switched over to using the Virtual World assets for our video. We were in the 

Cosmic Egg to see a scene showing how a sneeze from an infected person could transmit the virus to 

someone else.    

 “Lizzy,” commanded Papa, “please change our size down to the size of tiny aerosol droplets. 

Reduce our size by 1 million. That’s micron size.” 

 “Aye, aye, sir,” Lizzy answered as she typed into the computer.  “I am on it.” 

 I got a little dizzy as our ship got smaller and smaller.  

 Neddy piloted the ship near the face of the soon-to-be-infected person representing Papa. We 

were looking for droplets. “Grandpa, you are right,” said Neddy. “There are still plenty of tiny droplets 

in the air." She pulled our ship up close to one. 

 “Awesome,” observed Milo. “I’ll bet there are coronavirus particles in the droplets.” 

 We were shooting the scene as though the Virtual World person was actually Papa. 

 “OK, kids,” said Papa, “let’s fly over to my nose and see if I got any of the droplets.” 

 Neddy flew us near Papa’s face, and we could see the particles going into his nose and mouth. 

“Just as I suspected,” declared Papa. “I was inhaling lots of the tiny, infected droplets.” 

 “Let’s follow the droplets and see what happens,” suggested Milo. 

 Neddy piloted the ship, flying up Papa’s nose, following the droplets. 

 It got dark as soon as we got inside Papa’s head, and we had to turn on our lights to see. We 

worked our way through a forest of Papa’s nose hairs. Then we got to a large cave. 

 “This is my larynx,” said Papa. “Let’s keep going.”  
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 We passed through Papa’s larynx and then got to a large pipe that went downward. The walls 

of the pipe were lined with bumps that had little hairs sticking out and some fluid on the surface. 

 “Wow, this is way cool,” declared Lizzy. “Where are we?”  

 “We’re in the trachea,” called Neddy. “VC and I got the Navigation system going. The computer 

screen indicates where we are in the body.” 

 “The red X is where we are,” I explained. “And the label says it’s the trachea.”  

 “Right, agreed Papa. “The trachea is also called the windpipe. That pipe carries air to my lungs. 

These mounds are mucus Cells, and the fluid is mucus.” 

 “What is this stuff that looks like hair?” asked Milo. “Why is it in your windpipe?” 

 “The hair is called cilia,” answered Papa. “It traps dust and foreign particles, so they don’t get 

into my lungs.” 

 “I don’t see any of the droplets or virus particles,” I observed. 

 “Neddy,” called Papa, “just park the ship for a while so we can see if any droplets get here. Lizzy, 

please advance time.” 

 “Look,” said Milo after a short wait, “some of the droplets are starting to appear, and some are 

sticking to the mucus cells and cilia.” 
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  “And some of the individual virus particles are getting out of the droplets,” added Lizzy.  

 “Neddy,” requested Papa, “please launch your drone so we can get a close up look.” 

 “Cool,” observed Lizzy, “one of the things sticking out on the virus just grabbed that little nub 

on the mucus cell.” 

 “Lizzy,” said Papa, “go forward slowly in time so we can see what happens next.” 

 “Aye, aye, sir,” Lizzy responded with a salute. “Advancing time by one hour every 10 minutes.” 

 “Wow,” I observed, “the virus is going all the way into the mucus cell.” 

 “Lots of other virus particles are doing the same thing,” added Milo. 



THE RACE TO THE BIG BANG 
 

8 
 

 “Look,” I called. “The surface of the cell is clear. The virus particles that landed are now all inside 

the mucus cells.” 

 “Lizzy,” said Papa, “continue advancing time until we see what happens next.” 

 A short time later, Milo said, “Oh, wow, Grandpa, lots of virus particles are popping out all over 

your mucus cells.” 

 “There are lots more particles than the few that went into the cell,” observed Neddy. 

  “That’s right, kids,” said Papa. “The viruses got duplicated in my cell.” 

 “Wow,” I said, “the virus has turned Papa’s mucus cell into a factory to make duplicates of the 

virus particles.” 

 “Yes, that’s right,” responded Grandpa. “Our different body cells are little factories that produce 

things that the body requires. When some substance is needed, the cell creates a molecule called 

messenger RNA, or mRNA, with the required code for the object. The mRNA goes to the cell’s factory, 

called Ribosomes, which uses the code to create copies of the object. That clever Covid-19 virus 

presented its RNA to my cell’s ribosomes, and they obey by churning out lots of virus copies.” 

 “That’s a pretty smart virus that gets your body’s own manufacturing system to do all the work,” 

added Lizzy.  

 “Grandpa,” asked Neddy, “where is your immune defense? Your body needs to call in the 

troops.” 

 “That’s a good question,” answered Grandpa. “I asked Uncle Will about that when I got sick. As 

the only doctor in the family, he gets all the medical questions. He explained what happens. In among 
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the mucus cells are cells of the immune system that sense when anything foreign has invaded my body 

and produce antibodies. The antibodies seek out the virus and attach to the structures that stick out of 

their surfaces. With the antibodies hanging on to them, the virus can’t attach to the surface of my mucus 

cells. They can’t get inside my cells, and so they can’t get reproduced.  

 “Neddy and VC,” Papa suggested, “see if you can find an image of an antibody so we know 

what to look for.” 

 Neddy found a picture of the antibody that would be released in the windpipe, and Milo and 

Lizzy went over to the windows to look for them. 

 “Papa,” I said, “I see some of those antibody things attacking one of the virus cells. But most of 

the antibodies are ignoring them.” 

 “Yes,” responded Grandpa. “Uncle Will said it takes days before the antibodies recognize the 

Covid-19 virus as the enemy.” 

 Neddy piloted us over for a closer look.  

 “There is just one single antibody attached to one virus’s surface,” said Lizzy. 

 “Yeah,” agreed Milo, “but there is a virus particle near it that has no antibodies, and it is attaching 

to Grandpa’s mucus cell. And I can see lots of virus particles and very few antibodies that are attacking 

them.”  

 “Yeah, Grandpa,” added Lizzy, “it doesn’t look like there are enough antibodies to save you.” 
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 “Papa,” I reasoned, “the fact that you got sick suggests that the antibody protection didn’t 

happen fast enough.” 

 “That must be right,” agreed Papa. 

  “Grandpa,” called Lizzy, “the virus particles are moving further down your windpipe. Can we 

follow them?” 

 “Yes,” replied Papa. “Neddy, please move us down the trachea.” 

 “Aye, aye, sir,” Neddy said in an excellent imitation of her sister. “I am on it.” 

 “We are at a fork in the windpipe,” observed Lizzy. 

 “Yes,” said Papa, “those are my two bronchial tubes that take the air to my two lungs.”  

 “Let’s keep going,” urged Milo.  

 Neddy made the left turn into one of Papa’s bronchi. This part of his airway looked clean, so we 

stopped and advanced time. A short time later, the virus particles appeared. We kept going into smaller 

and smaller tubes. Finally, we arrived at a cave-like enclosure with red walls that moved in and out. It 

was a dead end.  

 “Our navigation system says we were in an alveolus,” I reported. “And here is a diagram of where 

we are.”  
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 “Right,” agreed Papa. “Alveoli are the lungs’ air sacks, where oxygen from the air goes into the 

blood, and carbon dioxide from the blood goes into the air. Lizzy, start going forward in time so we 

can see what happens next.” 

 A short time later, the virus particles started to arrive in huge numbers. 

 “Look,” observed Milo, “the virus is taking over the whole alveolus. It is all over the surface.” 
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 “Grandpa,” asked Lizzy, “how did you manage to breathe with all the virus particles coating the 

surface?”  

 “That was the problem, Lizzy,” replied Grandpa. “I couldn’t breathe very well.”  

 “Look now,” added Lizzy. “The whole air sack is filling with fluid.” 

 “This is getting bad,” said Neddy. 

 “Really bad,” I agreed. 

 “Wow,” said Milo, “now the 

whole air sack is filled with 

fluid.” 

 “The lung alveoli filling with 

fluid is called pneumonia,” 

explained Grandpa. “That is 

when I got rushed to the 

hospital and put on a 

ventilator.” 

 “Now we know how you 

got sick, Papa,” I said. 

 “Wow,” said Neddy, “that 

virus is really dangerous.” 

 “Yes, it is,” agreed Grandpa. 

 “Good job, kids,” he added. “Tomorrow, let’s do the second expedition to find out how the 

vaccine is supposed to work to save us.” 
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GRANDPA’S GLOSSARY 
Virtual World: Virtual worlds, also known as virtual environments, use computer technology to create 

a simulated world that a user can explore and interact with, while creating a feeling as if he or she 

were in that world. The representation of the user in that world is called an avatar. The user can even 

wear goggles to make it appear that he or she is surrounded by the 3-D virtual world. That is called 

virtual reality. 
 

Covid-19/Coronavirus: COVID-19 is a disease produced by a 

coronavirus that can cause an infection of the respiratory system 

(sinuses, nose, throat, windpipe, and lungs). The disease spreads 

mainly by sharing of the coronavirus particles through person-to-

person transmission (most often in airborne droplets containing the 

virus particles). Coronaviruses are named for the distinct crownlike 

protein spikes on their surface. They cause many different diseases, 

including Covid-19 and the common cold.  

 A virus is a particle one-hundredth the size of most bacteria, 

too small to be seen with an optical microscope. Virus particles consist 

of the their genetic code material in the form of DNA or RNA, a protein coat that surrounds and 

protects the genetic material and, in some cases, an outside oily layer. The double-strand DNA or 

single-strand RNA molecules contain the genetic code for the virus’s structure. The code is written 

in the order of atoms and molecules that make up the DNA or RNA.  

 Some scientists consider viruses to be living organisms because they carry their genetic code, 

reproduce, and evolve through natural selection. Others disagree because viruses lack cell structure 

and cannot independently reproduce. To make copies of themselves, they employ the capability of 

living cells to reproduce organic components from RNA coded instructions. They  invade the cells of 

living organisms and induce the cell’s own mechanisms to reproduce the virus based on the virus’s 

RNA genetic code. Viruses can pull off this trick with cells of animals, plants, and microorganisms 

such as bacteria. When infected, a host cell is forced to rapidly produce thousands of identical copies 

of the original virus.  

 One of the vaccines to combat the Covid-19 coronavirus (the mRNA vaccine) uses the virus’s 

own trick to defeat it. A small piece of the virus’s RNA with the code to produce the protein spikes is 

presented to the body’s cells. The cells reproduce lots of copies of the protein spikes. These virus 

pieces get the body’s immune system primed to combat the virus without any danger of producing 

the disease.  
 

DNA (Deoxyribonucleic Acid): Let’s say you wanted to build a robot. You look online and find a set 

of instructions. It would have to contain lots of things: a list of parts; specifications and drawings for 

each part (for size, shape, color, function, etc.); and instructions for how the parts are connected. If 

your friend is going to build one too, you need to copy the instructions. If you are building a 

complicated robot, the list could be very long, requiring a whole book full of instructions. The 

https://en.wikipedia.org/wiki/Optical_microscope
https://en.wikipedia.org/wiki/Genetic_material
https://en.wikipedia.org/wiki/DNA
https://en.wikipedia.org/wiki/RNA
https://en.wikipedia.org/wiki/Protein
https://en.wikipedia.org/wiki/Natural_selection
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instructions for building you and all living things are contained in the DNA, which is reproduced in 

every cell. The double-helix structure of DNA was identified by James Watson, Francis Crick, Maurice 

Wilkins, and Rosalind Franklin in separate papers in the journal Nature in 1953. Watson, Crick, and 

Wilson (but not Franklin, who died in 1958) received the 1962 Nobel Prize in Physiology or Medicine. 

You can see a picture of the double helix in Epilogue 2. It is two long chains of molecules that are 

twisted around each other, like a long rope. The molecules are built of mainly five atoms: carbon, 

hydrogen, oxygen, nitrogen (CHON), and phosphorus. The building instructions are determined by 

the order or sequence in which the atoms of the elements are arranged, just as the twenty-six letters 

of the English alphabet can be rearranged to spell out thousands of different words. Each cell in your 

body contains a complete twisted pair of chains in the form of DNA. When you started life as a single 

cell, one of your DNA chains came from your mother and the other from your father. As your cells 

multiplied, the DNA was copied so that each cell had an identical copy of your first DNA molecule. 

The instructions on whether you are a girl or boy, the color of your eyes and hair, how tall you will 

be, and every other physical thing about you are coded in your DNA.  
 

Cells: The cell is the basic building block for all living things. The cell was discovered by Robert Hooke 

in 1665 from studies of living material in which, using a microscope, he observed very small repeating 

structures. He called the structures cells because they resembled cells of a honeycomb. The first living 

things on Earth were single-celled organisms. Each cell was able to perform all the functions 

necessary for life. They could feed themselves and reproduce. Multicell creatures like humans have 

highly specialized cells that perform specific functions, such as nerve cells, which are long and can 

transmit signals; muscle cells which contract to move arms and legs; and killer T-cells, which can 

attack foreign objects to protect the body. Most cells are between 1 micron (1/1,000,000 of a meter) 

and 100 microns in size. The human body contains about 100 trillion cells, whose size is like the 

thickness of a hair. An interesting website with interactive diagrams of cells is at 

http://www.cellsalive.com/cells/cell_model.htm. 
 

Ribosomes: Ribosomes are complex structures found inside living cells. Their purpose is to produce 

functional products (proteins) required by the organism according to the instructions contained in 

messenger RNA created by the organism. Viruses have the ability to hijack a cell’s ribosomes to have 

it make copies of itself from its RNA. The ribosomes are also used by mRNA vaccines to have it make 

copies of the protein spikes seen on the outside of a coronavirus. The spikes stimulate the body’s 

immune system to prepare it to fight off the virus should it appear. 
 

RNA: RNA or Ribonucleic acid is a very large molecule that is similar to a single strand of DNA. They 

are both nucleic acids. RNA has the genetic codes for creating substances needed by living things. 

All known forms of life and viruses have RNA. 
 

Messenger RNA: Messenger RNA, or mRNA, is a single-stranded molecule of RNA that contains the 

genetic sequence of a gene, a part of the genetic code for a specific functional substance. For 

example, the protein spikes on the coronavirus are such functional substances. The mRNA is read by 

a ribosome in the process of synthesizing the substance. The pepsin molecule described in in this 

excerpt is another example of a functional substance created by a cell’s ribosomes using mRNA. The 

process of copying a gene from DNA into mRNA is called transcription. 

http://www.cellsalive.com/cells/cell_model.htm
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