Emergency! 

By Diana Comer 

 
My name is T.  Helper T to you.  .  My life began in the bone marrow.   I wanted greater things in life than to be a mere manufacturer of antibodies like my brother B, so I went off to Thymus to better myself, where he stayed at home and did his dreary differentiation in the marrow where we were both born.  It quickly became apparent at Thymus that I would stand out.  Many other T’s dropped out because they couldn’t learn the difference between self and non-self.  An elementary distinction to me.  I was specialized for a specific antigen and upon graduation was posted to an inguinal node. Why couldn’t I have been sent to someplace exciting like the spleen or the tonsils?  It so happened that my brother B was specialized for the same antigen.

After that my life became a long dreary wait.  I was filled with an overwhelming dread.  What if I had been specialized for some rare tropical disease that my Organism would never be infected with.  My life would be wasted.  I would eventually die of old age and be gobbled up by a macrophage.  Unfulfilled.  

Day after day majestic macrophages would sail into the node presenting their peptide laden MHC II proteins for inspection. I would congratulate the other T’s as they shook hands with the macrophages and began mitosis.  But each time it happened I died a little inside.  Always a bridesmaid, never a bride.  Someday MY germ will come.
Sometimes an eager young B cell would roll in, its MH II proteins displaying pieces of  its prey.  They always wanted to be activated quickly because they had a big job ahead of them.  First they would have to clone while differentiating into Plasma Cells and Memory B cells, and then crank out zillions of antibodies. All of them were eager, that is, except my brother.
The dendritic cells were ugly.  They always looked like they needed to comb their hair.  And such personalities.  Every one of them is a ditz.  They only have one known job.  They are presenters.  I think it’s because they aren’t capable of more but that’s just my opinion.  Surely I would be presented by a macrophage or a B cell.

It was a Tuesday morning at about 10 am.  I heard a ruckus outside.  There must be an infection somewhere.  A dendritic stumbled into the node looking like a wild-eyed medusa.  “I got one.” She crowed, “I ate one. Complement tenderized it for me.” (makes easier for phagocytosis).  “Its awful out there.  Inflammation everywhere.  Neutrophils and Macrophages flying around trying to get it all, but they aren’t going to be in time.  I personally saw three epithelial cells displaying pieces of virus on their membrane.”
“Well then, quit gabbing, you fool, and find the right Helper T.  We’ve got to set up a specific response before it spreads and more self cells have to be apoptosed.”  I felt sorry for the poor Helper T that would have to deal with the likes of her.

She turned slightly and I saw it. Her MHC II.  She burped, and spat out a piece of germ which landed squarely in the middle of the display protein.  Every mitochondria in my cytosol froze.
I would know that pathogen anywhere.  I had spent hours poring over the mug books at Thymus.  It was MY GERM.  Quickly I linked my CD4 with her MHII and whipped out my To-Do list.

1) get sprayed with interleukin 1 by Macrophage dendritic cell
2) spray Macrophage dendritic cell with interleukin 2

3) clone (mitosis)

4) differentiate into Helper T, and Memory T
5) secrete cytokines for my worthless bro. B cell

6) secrete  Macrophage Activating Factor

7) secrete Lymphokines and IL2 for Cytotoxic T cells
I had waited for this day all my life and I wasn’t going to let a dizzy dendritic spoil it.

Without any warning at all she let me have it with the interleukin 1.  Every lipid in my bilayer dripped with the stuff.   Fighting the urge to lyse her, I whipped out my jealously guarded interleukin II and let her have it right between the sodium channels.
And then the strangest feeling came over me.  Of course I had had the Mitosis class at Thymus.  But nobody can prepare you for the experience.  I started to panic as my nucleus came apart, but then I remembered.  They said this would happen.  They said it would be all right.  Suddenly I had an hourglass figure.  My cytoplasm was dividing.  There were two of me.  Then four.  Eight. Sixteen.  I We felt giddy.  It went on and on.  I thought it would never end.  I had to hang in there.  If we didn’t make clone the germ would win.

Finally it was over.  I had an awful time getting everyone’s attention but eventually all my copies settled down.  I had spent years planning every step.  “Ok, you guys, listen up!  Line up in a row and count off.  1, 2, 1, 2.”  They complied.  “Okay, now all you ones go over to my left, and you twos to the right.  That’s right, two groups.  Ones, your assignment is to meet up with our Brother B and as soon as he is activated by the antigen you secrete cytokines on him. OR  You can go and make Macrophage Activating Factor.  Squirt it on a Macrophage and watch the fireworks!  He puffs up, he mitoses until there are a zillion of him, and then he goes on a macrophage rampage, attacking every pathogen in sight. OR you can make lymphokines.  But if you do, you either have to be at the infection site so you can attract more macrophages to where the action is, or you have to be jump starting a Cytotoxic T. Got it? Good.  Then head out.”  I turned to the other group.  “Your job is to wait here.”  There was grumbling in the ranks. 

 “How long we gotta wait around, Boss”
“For however long it takes for the Organism to be infected with this same germ again.”

“I didn’t sign up to be a stupid ol’ Memory T.”  He was so mad his CD4 receptor quivered. “I want some action.”

I bristled.  “I didn’t sign up to be presented by a dizzy dendritic either.  We all have to let go of our daydreams.”  He grumbled and subsided.

It was time for me to do my job.  I floated to the efferent end of the Node and down the lymph vessel.    I saw a Cytotoxic T up ahead.  I needed to rendezvous with him.  He would not be able to do the Cell Mediated immunity without me.  It looked like he had already been activated by an infected epithelial with a piece of germ on its MHC 1 receptor. He must have connected his CD8 up to it.  I hadn’t done diapedesis for a long time and was rusty but I managed to squeeze out of the lymph vessel and squirt him with  a cocktail of  IL 2 and some other lymphokines.  My own special recipe.
He thanked me and then started mitosis.  I watched as he divided and divided.  But I felt grim as I considered what he would have to do next.  It takes a special personality to be a Cytotoxic T.  Those infected cells are suffering and someone has to put them out of their misery.  I’m just glad it isn’t me.
He floated over to an infected epithelial.  It had viral proteins all over its membrane.  I thought I could hear a soft moaning coming from it. “Help me.”  

The Cytotoxic smiled compassionately.  “I’m here to end your misery.  It will only take a minute and then when you can’t suffer any more, I’m going to get the virus with lymphotoxins.  Are you ready?”

The epithelial moaned again, “Yes, yes, do it.  I’ve had a long full life.  And I’m in pain.”

It was over in a moment.  The Cytotoxic T pressed up against the suffering epithelial and lysed it, then dumped a truckload of lymphotoxins on the germs inside.  A macrophage floated over and respectfully endocytosed the remains of the epithelial.  There was a moment of silence.  Apoptosis was one part of the job I did not relish watching.
Just then I spotted my brother floating down the lymph vessel.  One of my clones was waiting for him at the end near the infection.  Brother B saw me too and waved his MHC II at me in greeting.  He wasn’t looking where he was going and bumped into my clone.   That was OK because my worthless brother needed activating.  I saw the copy of myself spray B with lymphokines and IL2.  I watched laughing as he gasped and started mitosis.  Brother B has no ambition, no desire to better himself.  A self-respecting B would have gone out and found a germ himself.  He could have engulfed it and presented the pieces to a helper T.  He could have been in charge of starting the whole thing.  But no.  He stays in the node until the action starts, then he just floats along till he finds an activated Helper T to activate him.  Now there are a zillion of him.  They are all arguing about who is going to get to be a Memory B.  Like it is a privilege to go back to the node and sit around waiting for another infection with the same germ. He always was lazy.  
B’s memory cells and plasma cells are sorting themselves out.  The memory B’s are headed for the node grinning.  The others are grumbling as they start to expand into plasma cells and sprout antibodies.  Maybe I shouldn’t be so hard on B.  After all he won’t live long.
One of the clones came over to talk to me.  “Hi, Bro. I graduated to a Plasma Cell.  Look at my immunoglobulins.  Pretty soon we’ll be able to get some complement over here.”

I smiled thinly.  “I’m sure that complement will work very hard to get rid of this pathogen.”

He scowled.  “Well, I’m workin’ hard too.  Do you think its easy to churn out 1,286,429 antibodies?”  He released a batch more and I saw them float off in the direction of the infection.  

Just then as I watched a hideous figure hove into view. THE GERM.  It saw me and B and made a beeline for us.  We were going to die.

It tore through the cloud of antibodies that B had just released and then it slowed.  Several of them were stuck to it.  A  glob of protein floated up and I thought I heard the germ give a gasp.  The antibodies had attracted complement.
First it opsonized him.  He was coated on all his antigens.  Then it did something I didn’t quite understand but they told me later it sort of tenderized him for the macrophages.  Then they sent out the chemotaxis call and the area was flooded with macrophages.  The neutrophils came too, but this was a big one so they left him to the macrophages.  There was plenty of germ to go around because by this time the complement had stuck four or five other germs to this one making a clump (agglutination).  I heard the germs scream as complement began lysis and the macrophages started phagocytosis.  One of the littlest ones didn’t get killed at all. He just sort of got changed so he couldn’t hurt anyone again.  Who ever heard of a reformed germ. They call that neutralization. 
All of a sudden it got really hot.  Inflammation with fever was setting in.  The lymph vessel got really leaky and B and I got swept out a crack between the epithelials.  The area was filling up with fluid and leukocytes of all kinds and germs were dropping from the heat.  B had released some interleukin 1*. He topped it off with a spray of interferon, just to stir up the appetites of the macrophages (enhances phagocytosis). And put some backbone in the body cells (increases resistance of tissue cells to viral multiplication).  I let loose a few lymphokines.  You can’t have too many macrophages in a situation like this and the lymphokines would attract them.
I turned to B.  “Your antibodies saved my life. I read about complement at Thymus but I’ve never seen it in action before.  It did everything it was supposed to do but precipitation”.

He smiled.  “That’s because these antigens weren’t soluble.”

I never realized before how much B knew.

I turned to him.  “What got infected over there anyway?  Where are we?”

He smiled shyly.  “I heard a rumor it was the Organisms big toe. Virus. Causes warts.”
*interleukin 1 starts inflammation, stimulates growth of leukocytes, enhances proliferation and differentiation, DNA synthesis

