“Ordering Genes from China” a SERMON by the Rev. Diane Miller, Minister of the First Religious Society in Carlisle, Massachusetts on February 5, 2012. 

READING

From a Commencement Address by Paul Hawken 

The first living cell came into being nearly 40 million centuries ago, and its direct descendants are in all of our bloodstreams. Literally you are breathing molecules this very second that were inhaled by Moses, Mother Teresa, and Bono. We are vastly interconnected. Our fates are inseparable. We are here because the dream of every cell is to become two cells. And dreams come true. In each of you are one quadrillion cells, 90 percent of which are not human cells. Your body is a community, and without those other microorganisms you would perish in hours. Each human cell has 400 billion molecules conducting millions of processes between trillions of atoms. The total cellular activity in one human body is staggering: one septillion actions at any one moment, a one with twenty-four zeros after it. In a millisecond, our body has undergone ten times more processes than there are stars in the universe, which is exactly what Charles Darwin foretold when he said science would discover that each living creature was a “little universe, formed of a host of self-propagating organisms, inconceivably minute and as numerous as the stars of heaven.”

SERMON
“We are here because the dream of every cell is to become two cells.”

That assertion comes from a remarkable commencement speech by Paul Hawken given to the Class of 2009 at the University of Portland, Oregon.

That dream has fueled life since it began, propelling cells through time as they pass themselves forward through the ages.  In the dream of becoming two, cells sometimes change, in ways large or small.  Many of those changes are duds, but the modifications lead occasionally to a new way of being a cell, or an organism. Mutations. Charles Darwin observed the adaptations of organisms, and articulated the theory of Evolution, with its principles of Natural Selection. With that, our understanding of our world was transformed.  

People in Western cultures, especially the Abrahamic faiths of Judaism, Christianity and Islam, understood themselves as having been created by God in God’s image, and set upon the earth with dominion over all life. For those, especially those who read scriptures in a literal way, Evolution seemed contrary to their concept of God.  Mostly it seemed to undermine God, and thus it was rejected. Some were able to reconcile God to Evolution by deciding that God intended creation to unfold and evolve. The idea of Creation having happened four thousand years ago, as Genesis was dated, cannot be reconciled to the geological and organic evidence.
Other faith perspectives had less reason to fight an understanding of Evolution.  Hindu Cosmology describes a Universe going through long cycles of expansion and contraction, and imagines vast distances of the cosmos and long time frames.
Charles Darwin gave us a new Creation story, a revelation from the methods of science and careful observations of natural history.  What did it mean for people who had a deep conviction from another story they had been taught, the story in scripture?  The uproar hasn’t ended. We are still in an era of culture wars over Creationism and the teachings of science and religion. 
Evolution placed human beings within the realm of nature.  The same forces that led to the evolution of varieties of finches led to the evolution of the human species in its mild variety.  

Many churches across the country are celebrating Evolution Sunday, close to the birthday of Darwin. The typical way of looking at Science and Religion addresses dueling worldviews, or seeks to reconcile them. The questions are important:  Is there a plan to existence?  Is there intention, or design, or is life the result of incomprehensively large numbers of random actions within the laws of physics? What prompted creation, or the Big Bang? Do we make a difference?
These are great questions, worth pursuing, but today I want to bring the conversation down to something smaller:  to cells, to genes, to DNA, to molecules…things Darwin was not able to see and observe on the Beagle, the voyage he took where his understanding of evolution took shape.  

My science education left off with Mendelian beans and biology courses that were centered on natural history and anatomy and taxonomy.  Early on in my parish ministry experience, in the 1970s, I invited a scientist to do a lecture on DNA and what was emerging from the research.  I recall the illustrating slides showing how part of a DNA strand would be snipped open and another bit of DNA inserted.  It was done chemically, of course, not with little bitty scissors.  While there were some jokes about creating monsters, and some ideas about the wonders that could be accomplished, it seemed fairly abstract in its applications. 

But in fact, that sort of science work is changing life itself.  I want to mention two ways – how DNA is helping discover more about evolution, and some of the issues in recombinant DNA.
One of the commercial applications of cheaper and faster DNA sequencing is that companies have been formed to analyze your DNA and tell you what part of the world your ancestors are from, whether you are related to other people with your last name, and if you are related to some famous family lines.  

Last year an article was published in Nature that tells us all something about our ancestry as a species. 

There is evidence of at least three human groups that are now extinct: Neanderthals, Denisovans [pronounced dun-EE-suh-vins}, and Floresiensi, the group known as the Hobbits, because they were very small.  DNA sequencing has identified that modern humans carry an average of 2.5 % of Neanderthal DNA. The tip of a girl’s 40,000-year-old pinky finger, found in a cold cave in Siberia, has yielded the Denisovan genotype. They, too, have left some of their DNA in modern humans, about 5% in some populations.  What the evidence points toward is that when modern humans emerged from Africa, they encountered other human groups who had been living in Europe and Asia for thousands of years.  In the course of some merging of DNA, modern humans gained some genes that helped them adapt, possibly part of our immune system.  The genes were useful enough that they still exist in us, although the humans they came from are now extinct.  When the Floresiensi died out some 17,000 years ago, it was the first time in 40 million years of human history that just one type of human has been alive. I find that startling. That we can know this with some certainty, at least as preliminary data, is to me amazing.  

That example uses DNA to find out where we have come from, to see examples of evolution in our own species.

Now I want to look a bit at how some of this knowledge might shape our future.

In January, Gleason Library sponsored a Cover-to-Cover book event, featuring The Immortal Life of Henrietta Lacks.  It tells the story of the cell line that was developed from her tumor, with the unusual properties of multiplying rapidly and surviving in the laboratory environment.  

Paul Hawken, the graduation speaker who was quoted in the reading, said, “We are here because the dream of every cell is to become two cells.”  And some people are not here for that very same reason -- their cells mutate and proliferate out of control.  That was the sad situation of Henrietta Lacks.  She had cells that became malignant. They killed her, but they have since led to a number of important medical advances. 
The Library organized a panel of scientists who spoke last week in Union Hall and addressed some of the ethical questions raised by that book. Much of the discussion was about privacy and the way our human tissue can tell so much about us. The cell line from Henrietta Lacks helped develop ways to sequence the human genome, and to do so more rapidly and less expensively.  

Stephen Gillies was one of the speakers on the Library panel. He is the founder and President of Provenance Biopharmaceuticals Corporation. As reported in the Carlisle Mosquito
, Stephen Gillies said that 
In genetically engineering antibodies, he used HeLa to clone a DNA sequence. This sequence could have been purchased, but it was less expensive to clone it himself. “The gene is now in a billion dollar drug,” he notes. Today gene synthesizing has progressed to the point that “now you would just e-mail to China” to order what’s needed.
It was that comment that became my sermon title for today—ordering genes from China. It is not only that they are made most cost effectively on another continent that I find amazing, but the fact that we can order genetic molecules that have never before existed.  

The goal of the work Stephen Gillies is doing in the field of recombinant DNA is to create drugs to fight human diseases. Ultimately he thinks we need to find ways to trigger the immune system to fight illness.  Perhaps it will be genes from the extinct Neanderthals or the Denisovans that may be in our immune systems that will improve our resistance. Or perhaps not. 

Wikipedia’s article on recombinant DNA says: “Today, recombinant proteins and other products that result from the use of rDNA technology are found in essentially every western pharmacy, doctor's or veterinarian's office, medical testing laboratory, and biological research laboratory. In addition, organisms that have been manipulated using recombinant DNA technology, and products derived from those organisms have found their way into many farms, supermarkets, home medicine cabinets and even pet shops.”

Every discovery is not beneficial, and there is still reason for concern about new organisms that are being introduced into our environment.  Monsanto’s treated corn seeds, designed to be resistant to the herbicide Roundup, was developed using recombinant DNA.  Now there is evidence that these plants may harm honey bees. The Environmental Action Committee hosted a film about this problem, and several of the members of that group have taken action on these issues.

Just as the scriptures I read have been translated, my understanding of these issues has been interpreted for me, and I may interpret some of the information incorrectly.  I haven’t worked in a lab on these issues, and I probably sound a bit gee-whiz when I talk about these discoveries in science. 

I hope, in fact, that I do sound amazed, for I am. The understandings that humankind has gained is awe inspiring.  By building upon people such as Charles Darwin, building also upon dead ends and things that turned out to be not what they seemed, so much of the complexities of the universe and our own human story can be known by us today.  

It is essential, I believe, for non-scientists to take an interest in the ways that life is being cloned, and new life forms are being created. It is important to consider the ethics of shaping new genetic material.  While DNA has been recombined through the natural forces of evolution, recombinant DNA is created in a test tube, or computer model, and hasn’t existed before.  There is tremendous promise in this work, and risks as well.  

The God who shaped it all in seven days is part of that history – part of the human understanding of how the world came to be. That explanation is still a fascinating one, still a compelling one for many people.  Evolution is awe-inspiring, beautiful, and worth honoring.  

AMEN

Closing words (also from Paul Hawken’s commencement address)

This extraordinary time when we are globally aware of each other and the multiple dangers that threaten civilization has never happened, not in a thousand years, not in ten thousand years. Each of us is as complex and beautiful as all the stars in the universe. We have done great things and we have gone way off course in terms of honoring creation.
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