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When the  British  na t u ralist  George Shaw received  a  weird  s pecimen  fro m  Australia in 
1799 - -  one  with  a  m ole's  fur, a  d uck's  bill and  s p urs  on  its  rear  legs - -  he  did  what  
any skep tical scientist  would  do: He looked  for  t he  s ti tching an d  glue t ha t  would  
reveal it to  be a  hoax.r

"It was  impossible no t  to  en ter tain  so me dis tan t  doub t s  as  to  t he  genuine na tu re of 
t he  animal," Shaw wrote of t he  see mingly built - by - com mit tee creature, which he  
eventually na med  "platypus."e

Now, m ore  t han  200 years  later, a  tea m  of scientis t s  has  de ter mined  the  pla typus 's  
en tire genetic code. And right  down to  its  DNA, it t u rn s  ou t, t he  platypus  continues  
to  s t rain  credulity, bearing genetic m o d ules  t ha t  a re  in t urn  m a m m alian, rep tilian  
an d  avian.a

There are  genes  for egg laying - -  evidence of t he  animals' rep tilian  root s. Genes  for  
m aking milk, which the  pla typus  does  in m a m malian  s tyle des pi te not  having 
nipples. Genes  for  m aking s nake veno m, which the  animal s tores  in its  legs. And 
there are five times  m ore  sex - de ter mining chro moso mes  than  scientis t s  know what  
to  do  with.t

"It's  s uch  a  wacky organis m," said  Richard  Wilson, director  of t he  geno me center  a t  
Washington  University in St. Louis, who led t he  two - year  interna tional effor t, 
described  online Wednes day in t he  journal Nature.d

Yet in its  wackiness, Wilson  said, t he  pla typus  geno me offers  an  u n precedented  
glimpse  of how evolution  m a de its  firs t  s tabs  at  p rod ucing m a m m als. It tells t he  tale 
of how early m a m m als  learned  to  n urse  t heir young; how they m a tched  poisonous  
s nakes  a t  t heir own veno mous  game; an d  how they s t ruggled  to  build  a  sys te m  of 
fer tiliza tion  and  ges ta tion  tha t  would  eventually, t h rough  relatives t ha t  took a  
differen t  t ack, give rise to  t he  firs t  h u ma ns.d

"As we learn  m ore  abou t  t hings  like platypuses," Wilson  said, "we also learn  m ore  
abou t  ourselves an d  where we came fro m  and  how we work."a

Platypuses  (preferred  over "platypi" in U.S. dictionaries) live on  a  relative sliver of 
Earth  along Aust ralia's eas t  coas t, Tas mania an d  Papua  New Guinea. But 
Ornithorhynchus  anatinus  has  a  global fan  base, it see ms, having been  chosen  as  t he  
m a scot  of coun tless  com panies, p rod uc ts  and  events.m

The animal's  com plete  genetic code, or  geno me, t u rn s  ou t  to  have 2.2 billion 
m olecular  "let ters" of DNA, or  abou t  two - thirds  as  m a ny as  t he  h u ma n  geno me, and  
con tains  18,500 genes, abou t  t he  sa me as  h u ma ns.c

Finding the  order  of all t hose let te rs  was  grueling, scientis t s  said, because  no  similar  
animal has  ever been  sequenced. The pla typus  inhabits  an  isolated  branch  on  the  
evolu tionary t ree with  jus t  one o ther  close cousin, the  echidna, also of Aust ralia. 



That  left  researchers  with  no  m o del to  help  t he m  figure ou t  how the  pla typus's  DNA 
s hould  fit together.s

"It was  quite a  difficult  t hing," said  Jennifer Marshall Graves of Aust ralian  National 
University in Canberra, who led par t  of t he  analysis af ter  t he  St. Louis tea m  derived  
the  basic sequence. "The geno me was com pletely u nknown, an d  we knew it was  
going to  be  fairly weird," Graves said. "You'd  look a t  so me of t hese repetitive 
sequences  and  think, 'What  on  Earth  is t ha t?' "s

One of t he  m ore  su rp rising elements  was  t he  animal's  sys te m  for sex deter mination. 
Most  m a m m als  have two sex chro moso mes, either  two X chro moso mes  (to m ake a  
female) or  an  X an d  a Y (to m ake a  m ale). Not only do  pla typuses  have 10  ins tead  of 
two, bu t  so me of t hose rese mble t he  Z an d  W chro moso mes  of birds  m ore  t han  
s tan dard - issue  X's and  Y's.s

Moreover, t he  key gene  on  the  Y chro moso me that  confers  m aleness  in m os t  
m a m m als is not  p resent  on  any of t he  pla typus 's  sex chro moso mes. It is on  another  
chro moso me, where it see ms  to  have no thing to  do  with  sex. In its  place, another  
gene seem s  to  be central to  sex de ter mina tion  in pla typuses  - -  evidence of a  
s hakeout  of various  evolutionary effor ts  to  se t tle on  a  sys te m  of sex de ter mination  
in early m a m m als.i

Other  genes  show how pla typuses  were t ransitional crea tu res  on  the  road  fro m  egg 
laying to  internal ges ta tion. There is jus t  one gene for  one  kind  of yolk p ro tein, for  
exa m ple, while chickens  have th ree. That  is consis tent  with  t he  idea t ha t  t he  
pla typus  rep resen ts  a  shift  in s t ra tegy toward  p roviding m ore  n u t ri tion  af ter  
ha tching, ra ther  t han  d uring incuba tion, and  lends  credence to  t he  poet  Ogden  
Nash's  fa mous  app reciation  of t he  pla typus 's  app roach  to  child - rearing: "I like t he  
way it raises  its  family /Partly birdly, pa r tly m a m m aly."w

Platypus  milk appears  to  be  a  m o dified  version  of a  m ois tu rizing fluid t ha t  ances t ral 
pla typuses  once u sed  to  keep  their  leathery, lizard - like eggs from  d rying ou t  d u ring 
incubation. It is secreted  fro m  "milk pa tches" on  the  m o t her's  abdo men.i

As with  kangaroos, pla typus  milk beco mes  m ore  nu t ri tionally com plex over  a  pe riod  
of m o n t hs  while t he  young s uckle and  grow, t he  resul t  of a t  leas t  five differen t  genes  
t u rning on  in sequence.t

"The dairy indus t ry is actually very interes ted  in t his  an d  want  to  get  t heir han ds  on  
the  con trolling gene element s  t ha t  t u rn  t hese milk genes  on  an d  off," Graves said. 
(End Optional Trim)!(

Another  su rp rise  was  t ha t  platypuses  have a  huge ar ray of genes  t ha t  help  t he m  
detect  che mical signals  released  u n derwater  by o ther  animals. That  m akes  sense, 
scientis ts  said, because  pla typuses  close t heir  eyes and  nos t rils while diving for  t he  
s mall aqua tic crus taceans  t ha t  m ake u p  the  bulk of t heir die t.s

These "vomeronasal organ" genes  give t he  pla typus  perha ps  t he  m os t  sensitive 



known sys te m  for  de tecting p hero mones  - -  hor mone - like signals  - -  allowing it to  
pick u p  the  scent s  of po ten tial m a tes  or  p rey u n derwater.

p

One final su r p rise came fro m  an  exa mina tion  of t he  genes  involved in t he  p rod uction  
of veno m, which the  pla typus  can  deliver fro m  a s harp  s p ur  on  each  of its  rear  legs.

�

The pla typus  is t he  only m a m m al to  m ake veno m, and  the  che micals in it a re  almos t  
iden tical to  t hose  in so me s nake veno ms. Yet t he  new analysis s hows plainly t ha t  t he  
two classes  of animals  ca me u p  with  t he  innovation  independen tly an d  by different  
evolu tionary rou tes, t hough  both  built  t heir  poisons  fro m  the  sa me s ta r ter  m olecule, 
an  im m u ne  sys te m  che mical.

a

Disappointingly, scientis ts  said, t hey have been  u nable to  find  any genes  involved in 
t he  platypus's  elabora te  sys te m  for  de tecting electrical fields, which it does  t h rough  
its  bill, pe rha ps  to  help  navigate t h rough  nar row waterways. But t ha t  is jus t  one  of 
m a ny avenues, t hey said, t ha t  p ro mise to  keep  the m  busy with  d uck - billed  DNA.

m

"We're going to  be using the  pla typus  geno me for  t he  next  50  years," said  Ewan 
Birney of the  European  Bioinfor matics Insti tu te  in Cambridge, England, which was  
involved in t he  analysis.

i

"The pla typus  gives u s  a  pe rs pective t ha t  is deep  in time, t ha t  tells us  what  was  going 
on  170 million years  ago, when  all t hese t rait s  were being developed," Birney said. 
"Every time there's  a  difference in t he  DNA between  h u ma n  and  dog, or  h u m an  an d  
so me other  m a m m al, and  you wan t  to  know which one  changed  m ore  recently, you  
need  these ou tgrou p  s pecies to  be  able to  answer t ha t."


