Hi all,
After taking a hiatus, I am pleased to say, I am back to writing my newsletter. Much has been happening in the world of stem cells and tissue engineering, so there is no way I can catch up with it all.  I've decided to choose a few things of high interest to myself and to you former and present students in my course and discuss those with a bit more technique and theory background rather than throw a lot of stories for you to sort on your own.
 

Hi Mom!
Some of you have been treated to this image, but if you haven't seen it yet, look at the cool things bioengineers can do!  My mom shattered her humerus five years ago and had a traditional implant inserted, but ended up with limited mobility and a lot of pain.  She just recently had surgery to replace her implant using a new configuration that puts the ball of the joint where the socket usually is.  The screws are in the scapula. So far, so good!  The ball in the shoulder is to replace the need for the rotator cuff which often deteriorates in implant situations.
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Lucky girl switches blood type after liver transplant
In what seems to be the first occurrence of its kind, apparently an Australian girl has switched blood types after receiving a liver transplant.  As some of you may know, scientists are discovering stem cells throughout the body that can move and change phenotypes based on the environment they are in.  The author of the article in The New England Journal of Medicine (PDF attached to this email) believes that undifferentiated stem cells (presumably mesenchymal) traveled from the donor liver and settled in her bone marrow and began creating erythrocytes expressing the blood type markers from the donor as well as producing new white blood cells, thus immune system of the donor.  The benefit of this is that after just more than a year she no longer needs immune suppressing anti-rejection drugs.  Poor thing, though, I expect she will be poked and prodded for years to come to solve the mystery of how this has happened. For a diluted version of the story see: http://www.france24.com/france24Public/en/administration/afp-news.html?id=080124142556.cb51cyta&cat=world  
 

Angiogenesis
Now, some sad, sad news.  Judah Folkman has passed away (I type as teardrops fall on my keyboard).  Dr. Folkman was pivotal in the discovery of the role of angiogenesis (angio=vessel and genesis= beginning, formation) in malignant growths and made strides in discovering angiogenesis inhibitors as cancer treatments.  Of course, in theory they work better than in real life, but that's often how it goes.  If you don't know about him, please take the time to watch this segment from NOVA called "The Cancer Warrior".  It is one of my favorite NOVA shows ever!  http://www.pbs.org/wgbh/nova/cancer/ It will take about an hour, so pop some popcorn and enjoy!
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How is this related to tissue engineering?  Tissue engineers have several challenges, but one that is quite persistent is the inability to create a replacement organ that is bigger than a few millimeters thick.  This is because in culture or in vivo, the greedy outer cells take all the nutrients and oxygen and deprive the inner cells of what they need to survive.  The result is necrosis of the inner area.  Growing blood vessels into this engineered organ that could then be attached to the body's blood supply once a transplant occurred is one option.  Another is to include the factors that induce angiogenesis as a part of this new organ, where subsequently blood vessel invasion could be encouraged and the lucky patient will have a successful transplant.
 

As you watch the video segment, notice that they test angiogenesis on the cornea, which is a nonvascularized organ.  The researchers isolate angiogenesis inhibitors from cartilage which, along with all epithelium, is devoid of vascularization.  This means one or more factors are produced by the chondrocytes (cartilage cells) to prevent the formation of blood vessels.  I often joke that those who engineer cartilage for replacements are cheating.  Since cartilage doesn't require vascularization in vivo as its matrix is gel-like and allows for diffusion of wastes and nutrients, these researchers can create any size cartilage replacement they desire without concern for interior necrosis. Try that with a liver.
 

Stem cells and rat hearts
A team of researchers at the University of Minnesota have managed to recreate a new rat heart using the fibrous parenchyma of an adult rat heart and stem cells from rat embryos. What is the parenchyma, you ask?  All organs have a scaffold made of connective tissue: collagen, elastin and fibroblasts) which is important to the integrity of the organ but are not the "functional" portion of the organ. Those functional cells are called the stroma.  Simply, researchers sacrificed an adult rat (probably several, really), removed all stromal cells, primarily cardiac muscle, and left behind the fibrous scaffold.  They performed various strain tests to ascertain that this scaffold is indeed superior to manmade fibrin scaffolds.  Afterwards, stem cells and progenitor cells from newborn rats were seeded onto this scaffold, perfused with media and allowed to grow.  The cells were able to organize themselves appropriately with proper electrical wiring, too, and a beating heart was made!  A very promising early step. If you would like to read the full article from Nature Medicine, it is attached as a PDF to this email.
 

National Geographic has a short video on their website of this heart and some of the steps involved.  Worth a quick watch.
http://news.nationalgeographic.com/news/2008/01/080115-heart-video-ap.html
 

If it's worth the time to make a new rat heart, surely your dog deserves a new tendon....
When you are finally making your millions and you discover that your precious four legged family member needs some repair to an organ, never fear, because for the right price, your veterinarian can remove the adipocytes (fat cells) from your best friend, place them in culture and de-differentiate, then redifferentiate them into the cell of choice, just right for the job (this is called "transdifferentiation", by the way) and inject them into the area of defect. This simple article addresses using these cells to repair tendons. And, since veterinary care doesn't fall under human clinical trial guidelines from the FDA, this work is being put to successful use now!  http://www.livescience.com/animals/080123-dog-stemcell.html
 

Oh, and for those engineers who love to quantitate, check out another stem cell article from Livescience about stem cells and computers:
http://www.livescience.com/health/080111-bts-stem-cells.html
 

Patent for 3D "Tissue Printer"
Some of you who have been with this newsletter know about the 3D printers for creating organs by layering cells.  In fact, Livescience has a video of such a printer.  Watch it here if you need a reminder: http://www.livescience.com/php/video/player.php?video_id=organrepair  I just saw today in NewScientist that Anthony Atala (big name in tissue engineering!) and his team have applied for a patent for an organ printer....see what a patent application looks like here (useful in case you should ever apply for one): http://www.wipo.int/patentscopedb/en/fetch.jsp?SEARCH_IA=US2007009612&DBSELECT=PCT&C=00&TOTAL=114&IDB=0&TYPE_FIELD=256&SERVER_TYPE=19&SORT=1219285-KEY&QUERY=pa%2Funiversity+AND+DP%2F01%2F11%2F2007&START=26&ELEMENT_SET=BASICHTML-ENG&RESULT=35&DISP=25&FORM=SEP-0%2FHITNUM%2CB-ENG%2CDP%2CMC%2CAN%2CPA%2CABSUM-ENG&IDOC=1674618&IA=US2007009612&LANG=ENG&DISPLAY=STATUS
 

My next letter will touch on pancreatic stem cells, cybrids and possibly a discussion of artificial skin! And maybe I will actually get around to a podcast.   
 

I am looking for a catchy title for my newsletter.  Any suggestions?  
 

Until next time....
 

Kindly,
 

Joanne
