                                        om  
                                    Wonder 16

                                  Extremophiles

Great wonders which Nature harbours

 include beings which survive extremes

 And this reminds me of ancient tales and times

  stories  which we have heard a number of times 
 For

       in ancient Treyta yug they say
         in days long past and gone by 

          many unusual events unfolded 

            Ramayan was actually enacted 

             and even Sita had to pass a test
              passing through a  pyre of holy fire .
But

         when ever we heard 

            about this ‘Agni pariksha’
              we felt utterly dismayed

                 and had always wondered  

                   Oh! how could one come out

                     unscathed through blazing fire !

However

        Like a passing weft or whiff of breeze

         sweeping smoothly and lightly along a creek    

          such ideas appeared and passed away

           leaving no trace for a long time any way .
Yet

         Occasionally they suddenly surfaced again

          and dissolved similarly once again   

          leaving in heart an uneasy feeling in its train
          and a longing for a logical explanation

           peeping through  thin veneer of faith 
            and a long holy religious tradition .
And

               as they say Allah O Akbar,

                He hears the earnest prayer

                 of the faithful without fail ,
                  and so it happened with me it seems 

                   as He decided to give me a hint or two

                    or so I felt, to solve the riddle one day ;

when

  When

       I chanced to read about amazing Extremophiles 

        and learnt with the same sense of awe and wonder 

         that some of them like astonishing ‘Archaea’ 

          can pass through nay live through boiling water

          near the vents of active volcanoes emitting lava
           lying buried deep under swirling ocean waters 
           or swimming in the beds of steaming geysers;
          ‘Thermus aquaticus’ thriving in hot springs of
           Yellow stone National park being the first

            to be discovered and most famous of them all .

    And

              Interestingly they have been leading this life  

             from the days which saw beginnings of life

            for Archaea are in fact oldest living beings         

            unicellular and simple ! more or less like 
            bacteria, and sharing with them and other
            microbes, like gene stealing Red alga, 
           Galdieria sulpheraria ,  such extrordinary
              qualities including that of survival in very
                extreme environments that they are a source
                  of wonder for scientists and laymen alike  ..
        Again

                    as they say, snow and ice

                  are full of ‘fire’ inside ?

                it is a common saying and

               you may believe it or not
               but rest assured their world
                is, also full of many a surprise .

    Here

               whether in North or South

               near the earths poles, reside

                such strange creatures or beings

                 which you or I can hardly visualize ;

                   Lichens they are called and I am told 

                  they are half algae and half fungi

                  both living symbiotically together
                   braving coldest and driest weather

                    in the harsh climes of arctic circle

                      and the Antarctic highlands besides .
 That apart
                       Some species of bacteria and snow Algae
                      both red and green a few varieties of fungi
                      like Yeast and  Penicillium,as also Mosses
                    and even some species of hardy grasses

                    actually thrive in subzero temperatures ,
                    stand up and be counted as pioneers
                     living boldly and bravely in their
                      permanently frozen home ‘Tundra’ 
                       and in Antarctica’s icy lands besides ;
     And
                     hearing all this, a  fleeting  thought 

                  sometimes sails through my inner eye
                whether our anthropomorphic gods
                who on high Himalayas reside

                were, pardon me ,O  God !,actually

                 some form of poly extremophiles !

    Be that as it may

             For the conquest of the Globe

           the members of kingdom animalia 
          not to be left behind plantae or bacteria

          had, right from the old Cambrian era 

           joined the race with versatile microbes

            adapting adopting and chasing in their quest

              for a Niche in the world of extremophiles .
          Some Invertebrates have indeed cause to celebrate
         their victory over unthinkable measures of extremes
        Pan arthropoda having come out as heroes in this game

       with ‘Tardigrades’ winning laurels, putting all others to shame ;
        these tiny ‘water bears’  walking slowly like real bears 

       are octopoda found every where like versatile microbes 
      From heights of Himalayas to  abysmal depths in oceans

      from Atacama desert of Chile to chilly Arctic and Antarctic circles
       from the tropics to the poles ,in cool fresh water or steaming geysers
        you can be sure of finding them wherever you look for them

         for they are masters of the art of survival in extremes :
          they can live In temperatures ranging from -2720-to+ 1510C
          from vacuum  in space riding space shuttles and satellites
          to 1200 atmospheric pressure in Marina Trench of the pacific 

         able to bear ,gamma rays and ionizing radiation in space
        live for a century without food or water and revive merrily
       roaming among mosses and lichens or bacteria they eat mostly
      earning recognition as King of extremophiles by all and sundry. 
But 
           What is amazing astonishing and astounding

            that the extremophiles are not rare in Nature

             but found in large numbers wherever

               they get a chance to show their valour;
          Each class specializing in a particular sphere 

         such as very high or low temperature or pressure

         and pH or absence of light or oxygen or water , 
         high radiation or  unusual modes of nutrition
         or tolerating high concentrations of acid or

          alkali  or metals  like Zinc or copper or iron 
          ferroplasma style and minerals such as  sulpher
         or salt and utilizing CO,CO2, H2 ,or H2S for that matter .
         News that some of them ‘feed’ on toxic elements
         such as arsenic, cadmium, mercury, utilizing them
         as a source of energy and become highly poisonous

         recalls the stories of Vish kanyas of ancient times ;
         only these are nurtured by Nature instead of the Kings .
Actually

          With their unique  DNA, RNA and Proteins
          fatty acids or membrane mechanism they

          follow different biochemical pathways and

          produce  extraordinary types of metabolites
          such as special type of enzymes , pigments
           vitamins, antifreeze and antiradical chemicals 
            etc.,which help them in their survival in extremes 

             and help us in our endeavor in various streams .
           They are classified specialty wise and known by
          technical terms such as thermophile, cryophile

         acidophile, alkaliphyle, xerophile ,and halophile 

         etc., but most interesting are polyextremophiles
         which simultaneously bear more than one type

         of extremes , as for instance Thermoacidobarophile 

         normally do, and many archaea , bacteria and some
        ,algae, fungi and a few worms such as ‘Pompeii worm’
         tube worms  or palm worms and some arthropods 
         near Hydrothermal vents at the bottom of oceans like 

         naked snails, blind shrimps, and giant white crabs 
         exemplify .
    However

            If Championship is awarded it would perhaps  go

            to green sulpher bacteria for strangely carrying on

            photosynthesis there in pitch dark without Sunlight
             without free oxygen, utilizing infrared rays emitted
              near ‘black smokers’ by boiling water and extracting

            O2 from H 2 O  deriving energy by oxidising  H2S ; or to.
             Methanogen archea with its some species living there

             and others merrily in the lakes embedded deep under 
             very thick sheets of ice in Antarctica for centuries .
      of course

             Microbes dominate the world of extremophiles

               and lichens are their closest competitors

                 but a variety of  other forms of life 

                   are also  in the race for  demonstrating

                     flexibility plasticity and adaptability of life  

    Indeed

                     Astrobiologists are very much excited
                   in view of their such qualities and prospects ;
                 Experimenting with these lovers of extremes they
               are sending them in space in satellites or shuttles

              or simulating conditions of planets or their moons,
             Radiation loving Chernobyl fungus, and bacillus like

           D radiodurans , lichens  and poly extremophiles like

          Dunliella, Tardigrada,,endoliths or thermoacido barophiles, 
          Cryoalkali barophiles and others capable of withstanding 

          Hydrogen and methane being some of their hot favourites,

           to test their pet theories of Origin of life on earth and

            possibility of  Life in outer space . 

    And         

                 Let us hope wish and pray they succeed and till then
            go on dreaming whether Life came riding piggyback on
         ‘cosmic horses’ Meteors or Comets! from Mars or Europa ! 
          as Aliens, and we can  insha allah send them back to their 
          original home or other  planets , bur riding this time our 
           space shuttles, sooner than later,  along  with some of us
            with good luck !.
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