ﻛﻠﯿﺔ ﻋﻠﻮم اﻟﻄﺒﯿﻌﺔ واﻟﺤﯿﺎة
ﻗﺴﻢ اﻟﺒﯿﻮﻛﯿﻤﯿﺎء
ﺗﺨﺼﺺ اﻟﺒﯿﻮﻛﯿﻤﯿﺎء اﻟﺘﻄﺒﯿﻘﯿﺔ ﻣﺎﺳﺘﺮ1
ﻣﻘﯿﺎس ﺗﻘﻨﯿﺎت اﻟﻔﺼﻞ واﻟﺘﻨﻘﯿﺔ واﻟﺘﺨﺰﯾﻦ

ﻛﺮوﻣﺎﺗﻮﻏﺮاﻓﯿﺎ اﻟﺸﺮاھﺔ
ﻛﺮوﻣﺎﺗﻮﻏﺮاﻓﯿﺎ اﻟﺸﺮاھﺔ ھﻲ طﺮﯾﻘﺔ ﻟﻔﺼﻞ اﻟﺨﻠﯿﻂ اﻟﻜﯿﻤﯿﺎﺋﻲ اﻟﺤﯿﻮي ﻋﻠﻰ أﺳﺎس ﺗﻔﺎﻋﻞ ﻣﺤﺪد ﻟﻠﻐﺎﯾﺔ ﺑﯿﻦ
اﻟﻤﺴﺘﻀﺪ واﻟﺠﺴﻢ اﻟﻤﻀﺎد  ،اﻹﻧﺰﯾﻢ وﻣﺎدة ﺗﻔﺎﻟﮫ ،اﻟﻤﺴﺘﻘﺒﻼت واﻟﺮﺑﯿﻄﺔ ،أو اﻟﺒﺮوﺗﯿﻦ واﻟﺤﻤﺾ اﻟﻨﻮوي.
ھﻮ ﻧﻮع ﻣﻦ ﺗﻘﻨﯿﺎت اﻟﻤﺨﺘﺒﺮات اﻟﻜﺮوﻣﺎﺗﻮﻏﺮاﻓﯿﺔ ﺗﺴﺘﺨﺪم ﻟﺘﻨﻘﯿﺔ اﻟﺠﺰﯾﺌﺎت اﻟﺒﯿﻮﻟﻮﺟﯿﺔ داﺧﻞ اﻟﺨﻠﯿﻂ ﻣﻦ
ﺧﻼل اﺳﺘﻐﻼل اﻟﺨﺼﺎﺋﺺ اﻟﺠﺰﯾﺌﯿﺔ  ،ﻋﻠﻰ ﺳﺒﯿﻞ اﻟﻤﺜﺎل ﯾﻤﻜﻦ اﺳﺘﺨﻼص اﻟﺒﺮوﺗﯿﻦ ﺑﻤﺤﻠﻮل رﺑﯿﻄﺔ .ﺗﺘﻔﺎﻋﻞ
اﻟﺠﺰﯾﺌﺎت اﻟﺒﯿﻮﻟﻮﺟﯿﺔ اﻟﻜﺒﯿﺮة  ،ﻣﺜﻞ اﻹﻧﺰﯾﻤﺎت واﻟﺒﺮوﺗﯿﻨﺎت اﻷﺧﺮى  ،ﻣﻊ اﻟﺠﺰﯾﺌﺎت اﻷﺧﺮى ذات اﻟﻨﻮﻋﯿﺔ
اﻟﻌﺎﻟﯿﺔ ﻣﻦ ﺧﻼل ﻋﺪة أﻧﻮاع ﻣﺨﺘﻠﻔﺔ ﻣﻦ اﻟﺮواﺑﻂ واﻟﺘﻔﺎﻋﻞ .وﺗﺸﻤﻞ ھﺬه اﻟﺘﻔﺎﻋﻼت اﻟﺘﺮاﺑﻂ اﻟﮭﯿﺪروﺟﯿﻨﻲ ،
واﻟﺘﻔﺎﻋﻞ اﻷﯾﻮﻧﻲ  ،وﺟﺴﻮر ﺛﺎﻧﻲ ﻛﺒﺮﯾﺘﯿﺪ  ،واﻟﺘﻔﺎﻋﻞ ﻣﻊ اﻟﻤﺎء  ،وأﻛﺜﺮ ﻣﻦ ذﻟﻚ .ﯾﺤﺪث اﻻﻧﺘﻘﺎﺋﯿﺔ اﻟﻌﺎﻟﯿﺔ
ﻟﻠﻜﺮوﻣﺎﺗﻮﻏﺮاف اﻟﻤﺘﻘﺎرب ﺑﺎﻟﺴﻤﺎح ﻟﻠﺠﺰيء اﻟﻤﻄﻠﻮب ﺑﺎﻟﺘﻔﺎﻋﻞ ﻣﻊ اﻟﻄﻮر اﻟﺜﺎﺑﺖ واﻻﻟﺘﺰام داﺧﻞ اﻟﻌﻤﻮد
ﻣﻦ أﺟﻞ ﻓﺼﻠﮫ ﻋﻦ اﻟﻤﺎدة ﻏﯿﺮ اﻟﻤﺮﻏﻮب ﻓﯿﮭﺎ واﻟﺘﻲ ﻟﻦ ﺗﺘﻔﺎﻋﻞ ﺗﻨﺰل أوﻻً .ﯾﺘﻢ اﻟﺘﺨﻠﺺ ﻣﻦ اﻟﺠﺰﯾﺌﺎت ﯾﺮ
اﻟﻤﺮﻏﻮب ﻓﯿﮭﺎ أوﻻً ﺑﺎﺳﺘﺨﺪام ﻣﺤﻠﻮل ﻣﻨﻈﻢ ﻣﺆﻗﺖ ﺑﯿﻨﻤﺎ ﯾﺘﻢ ﺗﺒﻘﻰ اﻟﺒﺮوﺗﯿﻨﺎت اﻟﻤﻄﻠﻮﺑﺔ رﺗﺒﻄﺘﺎ ﺑﺎﻟﺪﻋﺎﻣﺔ اﻟﻰ
ً
ﺗﻔﺎﻋﻼ ﺗﻨﺎﻓﺴﯿًﺎ ﺑﯿﻦ اﻟﺒﺮوﺗﯿﻦ اﻟﻤﻄﻠﻮب واﻟﺠﺰﯾﺌﺎت
ﺣﯿﻦ إزاﺣﺘﮭﺎ )ذو ﺗﺮﻛﯿﺰ اﻟﻤﻠﺢ اﻟﻌﺎﻟﻲ( .ﺗﺨﻠﻖ ھﺬه اﻟﻌﻤﻠﯿﺔ
اﻟﻤﺜﺒﺘﺔ ﻋﻠﻰ اﻟﻌﺎﻣﺔ ،واﻟﺘﻲ ﺗﺴﻤﺢ ﻓﻲ اﻟﻨﮭﺎﯾﺔ ﺑﺘﺤﺮﯾﺮ اﻟﺒﺮوﺗﯿﻨﺎت ﻋﺎﻟﯿﺔ اﻟﻨﻘﺎء .
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اﻻﺳﺘﺨﺪاﻣﺎت
ﯾﻤﻜﻦ اﺳﺘﺨﺪام ﻛﺮوﻣﺎﺗﻮﻏﺮاف اﻟﺸﺮاھﺔ ﻟﺘﻨﻘﯿﺔ وﺗﺮﻛﯿﺰ ﻣﺎدة ﻣﺎ ﻣﻦ ﺧﻠﯿﻂ ﻓﻲ ﻣﺤﻠﻮل ﻣﻨﻈﻢ  ،وﺗﻘﻠﯿﻞ ﻛﻤﯿﺔ
اﻟﻤﻮاد ﻏﯿﺮ اﻟﻤﺮﻏﻮب ﻓﯿﮭﺎ ﻓﻲ اﻟﺨﻠﯿﻂ  ،وﺗﺤﺪﯾﺪ اﻟﻤﺮﻛﺒﺎت اﻟﺒﯿﻮﻟﻮﺟﯿﺔ اﻟﻤﺮﺗﺒﻄﺔ ﺑﻤﺎدة ﻣﻌﯿﻨﺔ  ،وﺗﻨﻘﯿﺔ
وﺗﺮﻛﯿﺰ اﻹﻧﺰﯾﻢ .ﯾﻤﻜﻦ ﺗﺜﺒﯿﺖ اﻟﺠﺰيء ﻣﺤﻞ اﻻھﺘﻤﺎم ﻣﻦ ﺧﻼل اﻟﺮواﺑﻂ اﻟﺘﺴﺎھﻤﯿﺔ .ﯾﺤﺪث ھﺬا ﻣﻦ ﺧﻼل
دﻋﺎﻣﺔ ﻏﯿﺮ ﻗﺎﺑﻠﺔ ﻟﻠﺬوﺑﺎن ﻛﺎﻟﻮﺳﻂ اﻟﻜﺮوﻣﺎﺗﻮﻏﺮاﻓﻲ ﻣﺜﻞ اﻟﺴﻠﯿﻠﻮز أو ﻋﺪﯾﺪ اﻷﻛﺮﯾﻼﻣﯿﺪ .ﻋﻨﺪﻣﺎ ﯾﻜﻮن اﻟﻮﺳﻂ
ﻣﺮﺗﺒ ً
ﻄﺎ ﺑﺎﻟﺒﺮوﺗﯿﻦ ﻣﺤﻞ اﻻھﺘﻤﺎم ﯾﺼﺒﺢ ﺛﺎﺑﺘًﺎ.
اﺧﺘﺒﺎر ﻛﺮوﻣﺎﺗﻮﻏﺮاﻓﯿﺎ ﻣﻨﺎﻋﻲ
ﺳﺎ ﻟﺸﺮاﺋﻂ اﺧﺘﺒﺎر ﻛﺮوﻣﺎﺗﻮﻏﺮاﻓﯿﺎ اﻟﻤﻨﺎﻋﺔ ) ، (ICTواﻟﺘﻲ ﺗﻮﻓﺮ وﺳﯿﻠﺔ
ﯾﻌﺪ اﻟﻜﺮوﻣﺎﺗﻮﻏﺮاﻓﯿﺎ اﻟﺸﺮاھﺔ أﺳﺎ ً
ﺳﺮﯾﻌﺔ ﻟﺘﺸﺨﯿﺺ اﻟﻤﺮض ﻋﻨﺪ اﻟﻤﺮﺿﻰ.

اﻟﻤﺒــﺪأ
ﺑﺎﺧﺘﺼﺎر ،ﺗﺴﺘﻐﻞ ﻛﺮوﻣﺎﺗﻮﻏﺮاﻓﯿﺎ اﻟﺸﺮاھﺔ اﻻﺧﺘﻼﻓﺎت ﻓﻲ ﻗﻮة اﻟﺘﻔﺎﻋﻼت ﺑﯿﻦ اﻟﺠﺰﯾﺌﺎت اﻟﺤﯿﻮﯾﺔ اﻟﻤﺨﺘﻠﻔﺔ
داﺧﻞ اﻟﻄﻮر اﻟﻤﺘﺤﺮك واﻟﻤﺮﺣﻠﺔ اﻟﺜﺎﺑﺘﺔ .ﯾﺘﻢ ﺗﺤﻤﯿﻞ اﻟﻤﺮﺣﻠﺔ اﻟﺜﺎﺑﺘﺔ أوﻻً ﻓﻲ ﻋﻤﻮد ﯾﺤﺘﻮي ﻋﻠﻰ طﻮر
ﻣﺘﺤﺮك ﯾﺤﺘﻮي ﻋﻠﻰ ﻣﺠﻤﻮﻋﺔ ﻣﺘﻨﻮﻋﺔ ﻣﻦ اﻟﺠﺰﯾﺌﺎت اﻟﺤﯿﻮﯾﺔ .ﺛﻢ  ،ﯾُﺴﻤﺢ ﻟﻠﻤﺮﺣﻠﺘﯿﻦ ﺑﺎﻟﻮﻗﺖ ﻟﻠﺮﺑﻂ .ﺛﻢ ﯾﺘﻢ
ﺳﻜﺐ ﻣﺤﻠﻮل اﻟﻐﺴﯿﻞ )ﻣﺤﻠﻮل ﻣﻨﻈﻢ( ﺧﻼل اﻟﻌﻤﻮد اﻟﺬي ﯾﺤﺘﻮي ﻋﻠﻰ اﻟﻤﺮﺣﻠﺘﯿﻦ اﻟﻤﺮﺗﺒﻄﺘﯿﻦ .ﯾﺰﯾﻞ
ﺗﺎﻣﺤﻠﻮل اﻟﻤﻨﻈﻢ اﻟﻤﺆﻗﺖ ﻟﻠﻐﺴﯿﻞ اﻟﺠﺰﯾﺌﺎت اﻟﺤﯿﻮﯾﺔ ﻏﯿﺮ اﻟﻤﺴﺘﮭﺪﻓﺔ ﻋﻦ طﺮﯾﻖ ﺗﻌﻄﯿﻞ ﺗﻔﺎﻋﻼﺗﮭﺎ اﻟﻀﻌﯿﻔﺔ
ﻣﻊ اﻟﻤﺮﺣﻠﺔ اﻟﺜﺎﺑﺘﺔ .اﻟﺠﺰﯾﺌﺎت اﻟﺤﯿﻮﯾﺔ اﻟﻤﺴﺘﮭﺪﻓﺔ ﻟﮭﺎ ﺷﺮاھﺔ أﻋﻠﻰ ﺑﻜﺜﯿﺮ ﻟﻠﻤﺮﺣﻠﺔ اﻟﺜﺎﺑﺘﺔ  ،وﺗﻈﻞ ﻣﺮﺗﺒﻄﺔ
ﺑﺎﻟﻤﺮﺣﻠﺔ اﻟﺜﺎﺑﺘﺔ  ،وﻻ ﯾﺘﻢ ﻏﺴﻠﮭﺎ ﺑﻮاﺳﻄﺔ ﻣﺤﻠﻮل اﻟﻐﺴﯿﻞ .ﺛﻢ ﯾﺘﻢ ﺻﺐ رﺑﯿﻄﺔ ﺷﻔﻂ ﺧﻼل اﻟﻌﻤﻮد اﻟﺬي
ﯾﺤﺘﻮي ﻋﻠﻰ اﻟﺠﺰﯾﺌﺎت اﻟﺤﯿﻮﯾﺔ اﻟﻤﺴﺘﮭﺪﻓﺔ اﻟﻤﺘﺒﻘﯿﺔ .ﺗﻌﻤﻞ اﻟﺮﺑﯿﻄﺔ ﻋﻠﻰ ﺗﻌﻄﯿﻞ اﻟﺘﻔﺎﻋﻼت ﺑﯿﻦ اﻟﺠﺰﯾﺌﺎت
اﻟﺤﯿﻮﯾﺔ اﻟﻤﺴﺘﮭﺪﻓﺔ اﻟﻤﺮﺗﺒﻄﺔ ﻣﻊ ﺛﺎﺑﺘﺔ إﻟﻰ ﺣﺪ أﻛﺒﺮ ﺑﻜﺜﯿﺮ ﻣﻦ ﻣﺤﻠﻮل اﻟﻐﺴﯿﻞ  ،ﻣﻤﺎ ﯾﺆدي اﻟﻰ إزاﻟﺔ
اﻟﺠﺰﯾﺌﺎت اﻟﺤﯿﻮﯾﺔ اﻟﻤﺴﺘﮭﺪﻓﺔ ﺑﺸﻜﻞ ﻓﻌﺎل .ﯾﺤﺘﻮي ھﺬا اﻟﻤﺤﻠﻮل اﻟﻤﻨﻘﻰ ﻋﻠﻰ ﻣﺤﻠﻮل ﺷﻔﻂ واﻟﺠﺰﯾﺌﺎت
اﻟﺤﯿﻮﯾﺔ اﻟﻤﺴﺘﮭﺪﻓﺔ  ،وﯾﺴﻤﻰ ﻣﺤﻠﻮل اﻟﺨﺎم.
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ﻋﺎدة ﻣﺎ ﺗﻜﻮن ﻧﻘﻄﺔ اﻟﺒﺪاﯾﺔ ﻋﺒﺎرة ﻋﻦ ﻣﺠﻤﻮﻋﺔ ﺟﺰﯾﺌﯿﺔ ﻏﯿﺮ ﻣﺘﺠﺎﻧﺴﺔ ﻣﻦ اﻟﺠﺰﯾﺌﺎت ﻓﻲ ﻣﺴﺘﺨﻠﺺ اﻟﺨﻠﯿﺔ
ﺑﺎﻟﻜﺎﻣﻞ  ،ﻣﺜﻞ ﻣﺤﻠﻮل اﻟﺨﻠﯿﺔ أو ﻣﺼﻞ اﻟﺪم .ﺳﯿﻜﻮن ﻟﻠﺠﺰيء اﻟﻤﻌﻨﻲ ﺧﺎﺻﯿﺔ ﻣﻌﺮوﻓﺔ وﻣﺤﺪدة  ،وﯾﻤﻜﻦ
اﺳﺘﻐﻼل ھﺬه اﻟﺨﺎﺻﯿﺔ ﻓﻲ ﻋﻤﻠﯿﺔ ﺗﻨﻘﯿﺔ اﻟﺸﺮاھﺔ .ﯾﻤﻜﻦ اﻋﺘﺒﺎر اﻟﻌﻤﻠﯿﺔ ﻧﻔﺴﮭﺎ ﺑﻤﺜﺎﺑﺔ اﻟﺤﺠﺰ ،ﺣﯿﺚ ﯾﺼﺒﺢ
ﻣﺤﺼﻮرا وﻣﺜﺒﺘﺎ ﻓﻲ اﻟﻄﻮر اﻟﺼﻠﺐ  .ﻟﻦ ﺗﺼﺒﺢ اﻟﺠﺰﯾﺌﺎت اﻷﺧﺮى ﻓﻲ اﻟﻄﻮر اﻟﻤﺘﺤﺮك
اﻟﺠﺰيء اﻟﻤﺴﺘﮭﺪف
ً
ﻣﺜﺒﺘﺔ ﻷﻧﮭﺎ ﻻ ﺗﻤﺘﻠﻚ ھﺬه اﻟﺨﺎﺻﯿﺔ .ﯾﻤﻜﻦ ﺑﻌﺪ ذﻟﻚ إزاﻟﺔ اﻟﻄﻮر اﻟﺜﺎﺑﺖ ﻣﻦ اﻟﺨﻠﯿﻂ وﻏﺴﻠﮫ وإﺧﺮاج اﻟﺠﺰيء
اﻟﻤﺴﺘﮭﺪف ﻣﻨﮫ ﻓﻲ ﻋﻤﻠﯿﺔ ﺗﻌﺮف اﻟﻤﯿﺰ .ﺑﻌﺪ اﻟﺘﺨﻠﺺ ﻣﻦ اﻟﺠﺰﯾﺌﺎت ﻏﯿﺮ اﻟﻤﺮﻏﻮب ﻓﯿﮭﺎ ﺑﺎﻟﻐﺴﻞ )اﻟﺠﺰﯾﺌﺎت
ﻏﯿﺮ اﻟﻤﺘﻔﺎﻋﻠﺔ( ﯾﺘﻢ ازاﺣﺔ اﻟﺠﺰﯾﺌﺎت اﻟﻤﺴﺘﮭﺪﻓﺔ ﺑﺎﺳﺘﻌﻤﺎل ﻣﻮاد ﻣﺤﺪدة .ﻧﺎﺗﺞ ھﺬه اﻟﻌﻤﻠﯿﺔ ھﻲ ﻣﻮاد ﺟﺪ ﻧﻘﯿﺔ.
ﻋﺎدة ﻣﺎ ﺗﻜﻮن اﻟﻤﺮﺣﻠﺔ اﻟﺜﺎﺑﺘﺔ ﻋﺒﺎرة ﻋﻦ دﻋﺎﻣﺔ ھﻼﻣﯿﺔ  ،وﻏﺎﻟﺒًﺎ ﻣﺎ ﺗﻜﻮن ﻣﻦ أﻏﺎروز .ﺟﺰيء ﺳﻜﺮ ﺧﻄﻲ
ﻣﺸﺘﻖ ﻣﻦ اﻟﻄﺤﺎﻟﺐ .ﻟﻤﻨﻊ اﻟﺘﺪاﺧﻞ أو اﻟﺘﺪاﺧﻞ اﻟﻤﺠﺴﻢ أﺛﻨﺎء ﻋﻤﻠﯿﺔ رﺑﻂ اﻟﺠﺰيء اﻟﻤﺴﺘﮭﺪف إﻟﻰ اﻟﺮﺑﯿﻄﺔ،
ﯾﺘﻢ إرﻓﺎق ﻣﺜﺒﻂ ﯾﺤﺘﻮي ﻋﻠﻰ ﺳﻠﺴﻠﺔ ھﯿﺪروﻛﺮﺑﻮﻧﯿﺔ أوﻻً ﺑﺤﺒﺔ اﻷﻏﺎروز )دﻋﻢ ﺻﻠﺐ( .ﯾُﻌﺮف ھﺬا اﻟﻤﺎﻧﻊ
ﺑﺴﻠﺴﻠﺔ ھﯿﺪروﻛﺮﺑﻮﻧﯿﺔ ﺑﺎﺳﻢ اﻟﻔﺎﺻﻞ ﺑﯿﻦ ﺣﺒﺔ اﻷﻏﺎروز واﻟﺠﺰيء اﻟﻤﺴﺘﮭﺪف.
ﺟﺪول :ﯾﺒﯿﻦ ﺑﻌﺾ اﻟﻤﻮاد اﻟﻤﺴﺘﻌﻤﻠﺔ ﻓﻲ اﻟﺘﻔﺎﻋﻞ اﻟﺒﯿﻮﻟﻮﺟﻲ اﻟﻨﻤﻮذﺟﻲ اﻟﻤﺴﺘﺨﺪم ﻓﻲ ﻛﺮوﻣﺎﺗﻮﻏﺮاﻓﯿﺎ
اﻟﺸﺮاھﺔ.
Sr. No

Target Molecule

Types of Ligand

Substrate analogue

Enzymes

1

Antigen

Antibody

2

Polysaccharide

Lectin

3

Complementary base sequence

Nucleic acid

4

Receptor

Hormone

5

Biotin

Avidin

6

Calmodulin binding molecule

Calmodulin

7

RNA contating poly (U) sequence

Poly-A

8

GST fusion protein

Glutathione

9

Immunoglobulins

Proteins A and G

10

Poly fusion protein

Metal ions

11

ﯾﻤﻜﻦ ﺗﺤﻘﯿﻖ اﻻرﺗﺒﺎط ﺑﺎﻟﻤﺮﺣﻠﺔ اﻟﺼﻠﺒﺔ ﻋﻦ طﺮﯾﻖ ﻛﺮوﻣﺎﺗﻮﻏﺮاﻓﯿﺎ اﻟﻌﻤﻮد ﺣﯿﺚ ﯾﺘﻢ ﺗﻌﺒﺌﺔ اﻟﻮﺳﻂ اﻟﺼﻠﺐ
ﻓﻲ اﻟﻌﻤﻮد  ،وﯾﺴﻤﺢ ﻟﻠﺨﻠﯿﻂ اﻷوﻟﻲ ﻋﺒﺮ اﻟﻌﻤﻮد ﺑﺎﻻﺳﺘﻘﺮار  ،واﻟﻤﺤﻠﻮل اﻟﻤﻨﻈﻢ اﻟﻤﺴﺘﻌﻞ ﻟﻠﻐﺴﻞ ﯾﻤﺮ ﻋﺒﺮ
اﻟﻌﻤﻮد ﺑﯿﻨﻤﻰ ﻣﺤﻠﻮل اﻻزاﺣﺔ ﻓﯿﺴﺘﻌﻤﻞ ﻻﺣﻘﺎ ﻋﻠﻰ اﻟﻌﻤﻮد وﯾﺘﻢ ﺟﻤﻌﮫ  .ﺗﺘﻢ ھﺬه اﻟﺨﻄﻮات ﻋﺎدة ﻋﻨﺪ اﻟﻀﻐﻂ
اﻟﻤﺤﯿﻂ.
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 ﻋﻦ طﺮﯾﻖ إﺿﺎﻓﺔ اﻟﺨﻠﯿﻂ اﻷوﻟﻲ إﻟﻰ،  ﻋﻠﻰ ﺳﺒﯿﻞ اﻟﻤﺜﺎل، ﯾﻤﻜﻦ ﺗﺤﻘﯿﻖ اﻻرﺗﺒﺎط ﺑﺎﺳﺘﺨﺪام ﻣﻌﺎﻟﺠﺔ ﻣﺠﻤﻌﺔ
 وإﻋﺎدة،  واﻟﻐﺴﯿﻞ،  وإزاﻟﺔ اﻟﻤﺮﺣﻠﺔ اﻟﺴﺎﺋﻠﺔ،  وﻓﺼﻞ اﻟﻤﺮﺣﻠﺔ اﻟﺼﻠﺒﺔ،  واﻟﺨﻠﻂ، اﻟﻤﺮﺣﻠﺔ اﻟﺼﻠﺒﺔ ﻓﻲ وﻋﺎء
. إﻋﺎدة اﻟﻄﺮد اﻟﻤﺮﻛﺰي وإزاﻟﺔ اﻟﻤﺰاح،  وإﺿﺎﻓﺔ اﻟﻤﺤﻠﻮل اﻟﻤﻨﻈﻢ اﻟﻤﺆﻗﺖ ﻟﻠﺘﺨﻠﺺ، اﻟﻄﺮد اﻟﻤﺮﻛﺰي
 وﻟﻜﻦ اﻟﻤﺮﺣﻠﺔ، ﻓﻲ ﺑﻌﺾ اﻷﺣﯿﺎن ﯾﺘﻢ اﺳﺘﺨﺪام طﺮﯾﻘﺔ ھﺠﯿﻨﺔ ﺑﺤﯿﺚ ﯾﺘﻢ اﻟﺮﺑﻂ ﺑﻮاﺳﻄﺔ طﺮﯾﻘﺔ اﻟﺪُﻓﻌﺔ
.اﻟﺼﻠﺒﺔ ﻣﻊ رﺑﻂ اﻟﺠﺰيء اﻟﻤﺴﺘﮭﺪف ﯾﺘﻢ ﺗﻌﺒﺌﺘﮭﺎ ﻋﻠﻰ ﻋﻤﻮد وﯾﺘﻢ اﻟﻐﺴﻞ واﻟﺸﻔﻂ ﻋﻠﻰ اﻟﻌﻤﻮد
 اﻟﻤﺴﺘﺨﺪﻣﺔ ﻓﻲ ﻛﺮوﻣﺎﺗﻮﻏﺮاﻓﯿﺎ اﻟﺸﺮاھﺔ ﻣﻦ اﻟﻤﺼﺎدر اﻟﻌﻀﻮﯾﺔ وﻏﯿﺮligands ﯾﺘﻢ اﻟﺤﺼﻮل ﻋﻠﻰ
 ﻣﺼﺎدر ﻏﯿﺮ. اﻟﻠﯿﻜﺘﯿﻦ واﻷﺟﺴﺎم اﻟﻤﻀﺎدة،  أﻣﺜﻠﺔ اﻟﻤﺼﺎدر اﻟﺒﯿﻮﻟﻮﺟﯿﺔ ھﻲ ﺑﺮوﺗﯿﻨﺎت اﻟﻤﺼﻞ.اﻟﻌﻀﻮﯾﺔ
. ﻣﺨﻠﺒﺎت اﻟﻤﻌﺎدن وﺻﺒﻐﺎت اﻟﺘﺮﯾﺰﯾﻦ، ﻋﻀﻮﯾﺔ ﻣﺜﻞ اﻷﻓﻌﺎل اﻟﻌﺸﻮاﺋﯿﺔ
 ﯾﺘﻢ وﺿﻊ ﺟﺰﯾﺌﺎت اﻟﻄﻮر. واﻟﺘﻲ ﺗﺠﻤﻊ ﺑﯿﻦ ﻣﺰاﯾﺎ اﻟﻄﺮﯾﻘﺘﯿﻦ اﻟﻤﺬﻛﻮرة أﻋﻼه،ﻛﻤﺎ ﺗﻢ ﺗﻄﻮﯾﺮ طﺮﯾﻘﺔ ﺛﺎﻟﺜﺔ
 ﺗﻀﻤﻦ ﺟﺎذﺑﯿﺔ اﻟﺠﺴﯿﻤﺎت.اﻟﺼﻠﺐ ﻓﻲ ﻋﻤﻮد ﺣﯿﺚ ﯾﺘﻢ ﺿﺦ اﻟﻄﻮر اﻟﺴﺎﺋﻞ ﻣﻦ اﻷﺳﻔﻞ واﻟﺨﺮوج ﻣﻦ اﻷﻋﻠﻰ
.أن اﻟﻤﺮﺣﻠﺔ اﻟﺼﻠﺒﺔ ﻻ ﺗﺨﺮج ﻣﻦ اﻟﻌﻤﻮد ﻣﻊ اﻟﻄﻮر اﻟﺴﺎﺋﻞ
، ﯾﻤﻜﻦ ازاﺣﺖ اﻟﺠﺰﯾﺌﺎت اﻟﻤﺮﻏﻮب ﻓﯿﮭﺎ ﻣﻦ ﻋﻠﻰ أﻋﻤﺪة اﻟﺸﺮاھﺔ ﻋﻦ طﺮﯾﻖ ﺗﻐﯿﯿﺮ ﺗﺮﻛﯿﺰات اﻟﻤﻠﺢ
 واﻟﺸﺤﻨﺔ واﻟﻘﻮة اﻷﯾﻮﻧﯿﺔ ﻣﺒﺎﺷﺮة أو ﻣﻦ ﺧﻼل اﻟﺘﺪرج ﻟﻠﺤﺼﻮل،  واﻟﺮﻗﻢ اﻟﮭﯿﺪروﺟﯿﻨﻲ، ودرﺟﺔ اﻟﺤﻤﻮﺿﺔ
.اﻟﺠﺰﯾﺌﺎت ذات اﻷھﻤﯿﺔ
اﺳﺘﺨﺪاﻣﺎت ﻣﺤﺪدة
 ﺑﻤﺎ ﻓﻲ ذﻟﻚ ﺗﻨﻘﯿﺔ اﻟﺤﻤﺾ اﻟﻨﻮوي وﺗﻨﻘﯿﺔ، ﯾﻤﻜﻦ اﺳﺘﺨﺪام ﻛﺮوﻣﺎﺗﻮﻏﺮاﻓﯿﺎ اﻟﺸﺮاھﺔ ﻓﻲ ﻋﺪد ﻣﻦ اﻟﺘﻄﺒﯿﻘﺎت
.اﻟﺒﺮوﺗﯿﻦ ﻣﻦ اﻟﻤﺴﺘﺨﻠﺼﺎت اﻟﺨﺎﻟﯿﺔ ﻣﻦ اﻟﺨﻼﯾﺎ واﻟﺘﻨﻘﯿﺔ ﻣﻦ اﻟﺪم
Affinity chromatography
Affinity chromatography is a method of separating biochemical mixture based on a highly
specific interaction between antigen and antibody, enzyme and substrate, receptor and ligand,
or protein and nucleic acid. It is a type of chromatographic laboratory technique used for
purifying biological molecules within a mixture by exploiting molecular properties, e.g.
protein can be eluted by ligand solution. Biological macromolecules, such as enzymes and
other proteins, interact with other molecules with high specificity through several different
types of bonds and interaction. Such interactions include hydrogen bonding, ionic interaction,
disulfide bridges, hydrophobic interaction, and more. The high selectivity of affinity
chromatography is caused by allowing the desired molecule to interact with the stationary
phase and be bound within the column in order to be separated from the undesired material
which will not interact and elute first. The molecules no longer needed are first washed away
with a buffer while the desired proteins are let go in the presence of the eluting solvent (of
higher salt concentration). This process creates a competitive interaction between the desired
protein and the immobilized stationary molecules, which eventually lets the now highly
purified proteins be released.
Uses
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Affinity chromatography can be used to purify and concentrate a substance from a mixture
into a buffering solution, reduce the amount of unwanted substances in a mixture, identify the
biological compounds binding to a particular substance, purify and concentrate an enzyme
solution. The molecule of interest can be immobilized through covalent bonds. This occurs
through an insoluble matrix such as chromatographic medium like cellulose or
polyacrylamide. When the medium is bound to the protein of interest it becomes immobilized.
Immunochromatographic test
Affinity chromatography is the basis for immunochromatographic test (ICT) strips, which
provide a rapid means of diagnosis in patient care. Using ICT, a technician can make a
determination at a patient's bedside, without the need for a laboratory. ICT detection is highly
specific to the microbe causing an infection.
Principle
In summary, affinity chromatography exploits the differences in interactions' strengths
between the different biomolecules within a mobile phase, and the stationary phase. The
stationary phase is first loaded into a column with mobile phase containing a variety of
biomolecules from DNA to proteins (depending on the purification experiment). Then, the
two phases are allowed time to bind. A wash buffer is then poured through a column
containing both bound phases. The wash buffer removes non-target biomolecules by
disrupting their weaker interactions with the stationary phase. Target biomolecules have a
much higher affinity for the stationary phase, and remain bound to the stationary phase, not
being washed away by wash buffer. An elution buffer is then poured through the column
containing the remaining target biomolecules. The elution buffer disrupts interactions between
the bound target biomolecules with the stationary to a much greater extent than the wash
buffer, effectively removing the target biomolecules. This purified solution contains elution
buffer and target biomolecules, and is called elution.
The stationary phase is typically a gel matrix, often of agarose; a linear sugar molecule
derived from algae. To prevent steric interference or overlap during the binding process of the
target molecule to the ligand, an inhibitor containing a hydrocarbon chain is first attached to
the agarose bead (solid support). This inhibitor with a hydrocarbon chain is commonly known
as the spacer between the agarose bead and the target molecule.
Usually, the starting point is a crude, heterogeneous group of molecules in a whole cell extract,
such as a cell lysate, growth medium or blood serum. The molecule of interest will have a
well known and defined property, and can be exploited during the affinity purification process.
The process itself can be thought of as an entrapment, with the target molecule becoming
trapped on a solid or stationary phase or medium. The other molecules in the mobile phase
will not become trapped as they do not possess this property. The stationary phase can then be
removed from the mixture, washed and the target molecule released from the entrapment in a
process known as dialysis. The desired molecules are eluted with specific substances after
washing the non-interacting molecules away.
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Binding to the solid phase may be achieved by column chromatography whereby the solid
medium is packed onto a column, the initial mixture run through the column to allow settling,
a wash buffer run through the column and the elution buffer subsequently applied to the
column and collected. These steps are usually done at ambient pressure. Alternatively,
binding may be achieved using a batch treatment, for example, by adding the initial mixture to
the solid phase in a vessel, mixing, separating the solid phase, removing the liquid phase,
washing, re-centrifuging, adding the elution buffer, re-centrifuging and removing the elute.
Sometimes a hybrid method is employed such that the binding is done by the batch method,
but the solid phase with the target molecule bound is packed onto a column and washing and
elution are done on the column.
The ligands used in affinity chromatography are obtained from both organic and inorganic
sources. Examples of biological sources are serum proteins, lectins and antibodies. Inorganic
sources as moronic acts, metal chelates and triazine dyes.
A third method, expanded bed absorption, which combines the advantages of the two methods
mentioned above, has also been developed. The solid phase particles are placed in a column
where liquid phase is pumped in from the bottom and exits at the top. The gravity of the
particles ensure that the solid phase does not exit the column with the liquid phase.
Affinity columns can be eluted by changing salt concentrations, pH, pI, charge and ionic
strength directly or through a gradient to resolve the particles of interest.
Specific uses
Affinity chromatography can be used in a number of applications, including nucleic acid
purification, protein purification from cell free extracts, and purification from blood.
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