
(DNA





�phAn�aCÐ�Ó5dcUÐ
DNA��hdĻ���ni~UÐ���Ñn��iøÐ���ÝÐ}adU�{U�UÐ���ÖncfUÐ

�{_=�nYÌ��dHí����Éí��UË�DLí�º{e7�ni{hH�NdH}CÐ�æ Ì�DL�êĆ�UÐí�ÒĆ[UÐí�ºNCn_UÐ�ÑÚ�ā�{e"Ð
�º�e��CÐ�:�nxn\bUÐ�}]BÌí��wÌ��Y�ph\S�r��UÐ�sUn_x�ºëncYüÐ�Ú{S��hR�Ún[�BøÐ�qhB�>�r�=�Ð|gR
�Ó{TÌ���UÐ�p�e#Ð�ÓnxÚí�UÐ��Y��w���UÐ�ºÜnfUÐ�ßÐ}Lj=��d_�>�n¹�T��haií�o�fUÐ�Ón�?Ð�ph\S��wí�øÌ
��e"Ð�íÌ�ph?ÐÚ�UÐ�pe[�UÐ�ænZ�TÐ�E?j>�î{Yí�ºphaií�o�fUÐ�Ón�?Ð�ç}J��hR� ôÓ}TÙ�ºng^aA�DL�p_xPUÐ
�ºÑn�cUn=�p�=n?�n¹�T�ph?ÐÚ�UÐ�pe[�UÐ�ngYnYÌ��b>�ø���UÐ�ç}]UÐ��hR�qfh=í�ºç}]UÐ�ì|w�DL��DNA��ïí�fUÐ
�pe[�UÐ �ænZ�TÐ ��K�:�n)��e_ôx �ø���UÐ �ç}]UÐí �ºn4 �Ò{inHí�Ò{�nL�ph?ÐÚ�UÐ �pe[�UÐ �ë�c> ���UÐ �ç}]UÐí
�ph>��cf_UÐ�pc�ZUnT���p�x{"Ð�ÓnaZ�cCÐ��K�:�ÓØÐØÛÐ�phL5�@Ð�pdcZY�q!nL�r��UÐ�pxn¹�:í�ºph?ÐÚ�UÐ
�pLÚnS�:��bd>���UÐ�énaJøÐ�ØÐ{LÌ�ØnxØÛÐ�:�qd�/�pdcZCÐ�ì|w����L5�@øÐ��ÉÐ��UÐ��ýnHíí�� �
�ðnhgbR� ôq�@Ú�{bR�ºÿ@ĆCÐí�ên�xúÐ�ÚíØ��)�q[Q���A��TnYúÐ��Y�nwEQí�º{@n�CÐ�ÑÐ�=Ì�DLí��º�x}]UÐ
� òpde�=��hUÐ�q�wÙ�nY�ðÐ{�nL��DNA����hdĻ�Ò{Ln�e=�ÝÐ}aUÐ�ê{L�{fL�Nbhb"Ð��gýn=Ë�OÐ�Ð���fx�ëÌ��cex��iÌ
��Ð|w����=��Y�n)�q@}B���UÐ��Ón@n�f�HøÐ��wÌ�qfe\>�p/n�=��r��UÐ�qe�B��?��Yí�phgbaUÐ�pUØúÐ��Y
�DLí�{e7�nfh�i�DL�On_>�āÐ�DÉí�ºNCn_UÐ�ÑÚ�ā�{e"Ðí�ºNCn^UÐ��Y�qfT�©Î�º�in��H�qiÌ�øÎ��UÎ�ø

���dHí����Éí��UË



(DNA

-

after.

DNA

-

coveries - such as the internet and social media - which were represented by the increase 

in the number of children who were thrown on the streets and at the doors of mosques and 

could attribute to their real parents when they were not in bed with the help of DNA analy-

the research with a conclusion that included the most important conclusions I came out of 

this research.

his family and companions and grant them peace.
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����xÍÚ��Y�{= �ĆR��_R�DL�ÒØngZUÐ �qinT�ëlR ��^Un=
�Ó�[UÐ��UÙ�â5H��Y�{=�ĆR�Ó�É�DL�qinT�ëÎí
�DÉ�¯��U�bU��Á�Ó�[Cn=��x}_�UÐ�íÌ�Ó�[CÐ�pxÍÚí
��È� ó� ÷e ­ZUÐ�î ó}ó>� ÷� ów ����{wnZU�¯��dHí��UËí��hdL�āÐ

�āÐ�ĽÚ� �̄Ün�L��=Ð��L�E`[UÐ��f�UÐ�:��bgh�UÐ�ìÐíÚ�����¼�
��¼ÃÃ
¿�º¾¾ÃÁ��S}=�¯��fL

����½À¿�
Á���ýÐPUÐ�oh>}>�:��ýnf[UÐ��ýÐ{=���}^fx����½�
���¾¼½�
Ã��ê54Ð��=Ð�é5cdU�}x{bUÐ�y�R���}^fx����¾�

��Y�nwEQ��Y�pií{CÐ�:�nY�DL�ÓÐØnx~UÐí�ÚØÐ�fUÐ��}^fx�����¿�
���½»Â�
¼¾��ÓngYúÐ

���¼ÀÀ�
¼¼��E�cUÐ�ïín"Ð���}^fx����À�
���ÀÃÀ�
½��êĆ�UÐ���H���}^fx����Á�

�ÒÌ}CÐí�º�Â���� ÷â óØ� ÷íóÌ� ÷{ óg ÷InóR�n ógõd÷� õY� óD óL�¯�� óén óS�º ÷� ó_ói�� óén óS
�ngfY�{U�UÐ�én[aiÐ�ëú�Å�pfh�Un=�o�fUÐ�Ón�?Î�ngfcex
��fcex �ĆR ��@}UÐ �nYÌ �ºpfh= ��Y �n4 �{= �ĆR �{wnZx �n,
��Ã��nghUÎ�Õn�²�ĆR��hR�Êna#�çĆLüÐ�DL�pfh�UÐ�pYnSÎ

� ô�haóx� ôF#Ð� óßnR��ðnAĆ]ÉÐí� ðp`U�p�na�HøÐ
��L�hI��E#Ð�p�na�HÐ�ºP�iÐí�ânI�ïÌ�º óßna� ÷HÐí
�rx{"Ðí�º�fL�éíøÐ�F�Cn=��dL�ëíØ�ìÚnZ�iÐí
��Y�é��bUÐ�pYøÐ���bd>�ï|UÐ�rx{"Ð���ha��CÐ
�ÊngbaUÐ�é5_�HÐ�Õ}¶�øí�º�Ä�Ø{_UÐ�Ún��LÐ�EQ

��ï�`dUÐ��f_CÐ��L��U�N?{�CÐí
�nwnf�Y ���UÐ �Ú�YúÐ �: �ë�c> �p�na�HøÐ �ÒØngIí
�à í �ºo�fUÐí �ºÖncfUÐí �ºÓ�CnT �ºÚng�IøÐ �DL
�ºÑ|cUÐ�DL��wkJÐ�>��Ykx��+��Y��L5H��Yn��UÐ
�ÜnhbUÐ�:í�¼»���wF�=�ï�bUÐ��^UÐ�íÌ��d_UÐ��bx�ïÌ
�ø�ÒØngZUÐ�ëú�Å�Yn��Un=�o�fUÐ�:�ÒØngZUÐ�Û�9�ø
�íÌ�ºo��UÐ�pfxn_e=��d_UÐ�{ha��x�5iÎí�º�d_=�øÎ�Û�9
�On_>�āÐ�énS�º�d_UÐ�{ha��x�ø��Yn��UÐí�º}>Ð��CÐ�F#n=

�º¼»¿ÁÄ��S}=�ë5xøÐ�o_I�:��bgh�UÐ��adUÐ�Ð|)�ìÐíÚ����Â�
�ØnfHl= �ï{L ��= ��@}BÌ �¯ ��©n_f[UÐ �énS � �º¾¿Ä
�¼¾

�¤j]BjR��Tn"Ð����Éí�º�h_�
��YĆHüÐ��baUÐ�º�¾¼½�
Ã��pxÐ{4Ð�Ö �pxnf_UÐ���}^fx����Ã�

���Â½Â»�
¼»��MhA~dU���UØÌí
�
¾� �ph=}_UÐ �Ön�Éí �p`dUÐ �Õn> �Ön�[UÐ � ��}^fx � � ��Ä�

���Á¾��Þ��ÊngbaUÐ�p`U���_Y��º�¼»ÄÄ
���¼Ã¿½�
¿��ÕngfCÐ��h@�>�OÎ�Õn��CÐ�pUn�L���}^fx����¼»�



�ÊngbaUÐ�ëÌ�øÎ�º�¼� � ñ�÷d õL� õ�õ=��óU� ó�÷h óU�n óY� ô� ÷bó>� óø óí� �
�ÜnfUÐ��Yn_�U�Åo�fUÐ DL�ÒØngZUÐ�ÛÐ�@�Ð�f���HÐ
�ºpþfg�Un= ��hR �}g�Zx �o�fUÐí �  �¹n���HÐí  �UÙ�:
��? �ºpd=nbUÐ �øÎ �nw�² �øí �ÒØø�UÐ �o�fUÐ �o��R
�~9 �3 ��dR �ëí}S ��b�> �o�fUn= ��d_�> ���UÐ �êncAúÐ
�êncAúÐ ��d> �qd]_�U � ��Yn��Un= �nghdL �ÒØngZUÐ
�ø � ��Yn��Un= �o�fUÐ �Ón�?Ðí  ëí}bUÐ ��d> �Ên\bin=
�Ón�?Î�OÎ�phLÐØ�p@n"Ðí��bR�}wn^UÐ��=��]bUÐ�{hax
�pex{bUÐ ��ýn�bUÐí �NR��CÐ �ØÐ{@úÐ �OÎ �Ñn�iúÐ

���½���hR�yY��R
DNA

�o�fUÐ �: �ÒØngZUÐ �Û�9 �ø �ÜnhbUÐ �: ��iÌ �nfdS
�ø��Yn��UÐí�º�d_=�øÎ�Û�9�ø�ÒØngZUÐ�ëú�Å�Yn��Un=
�pb=n]Y�ph?ÐÚ�UÐ�pe[�UÐ�sýn�i�qýn@�ÐÙjR�º�d_UÐ�{hax

���Yn��UÐ��Y��d_UÐ�ni{a�HÐ��Yn��UÐ�ÒØngZU

�ænS��énbx���hS�æ�S��p`U�pRnhbUÐ��pRnhbUÐ��ðøíÌ
�ºì}?Ì ���> �ÐÙÎ ��ðnRnh�SÐ �ì}?Ì �æn�SÐí �ºðnR�S ��R�bx �ì}?Ì
��_+í�º�ýnS��h=j=�{U�UÐ���I�OÎ�}^fx�ï|dU��hS��fYí

���¾�pRnhbUÐ�ìÚ{[Yí�ºpRnbUÐ

��¾Á��ÊÐ�üÐ����¼�
�Õn��CÐ�pxÐ{=�º�¼¿Ä�
¼Á��¢B�dU�à���CÐ���}^fx����½�
���UØÌí ��YĆHüÐ ��baUÐ �º�À»Â �
¿� �ÕngfCÐ �Ö  �:

���Â½Â»�
¼»��MhA~dU
���½¿Ä�
Ä��p`dUÐ�ox|*���}^fx����¾�

�Ø�U�CÐ �o�i �DL �æ}_�UÐ � ��pRnhbUÐ � �ðnAĆ]ÉÐí
���¿�ì{UÐí�Ên\LÌí��ýn\LÌ�OÎ�}^fUn=

�pR}_CÐí�ÒF#Ð��wÌ�é�S�pRnhbUn=�Ên\bUÐ�:�àGZxí
�3�5hR�ë�cx�pRnhbUn=�Ên\bUÐí�º�hdL��Én��CÐ�}YúÐ�:
��e_ôx �ĆR �ºën_dUn= �o�fUÐ ��ai ��> �ëlR �º�i��hR �Ø}x
�:�¤�dHí��UËí��hdL�āÐ�DÉ�¯���fUÐ�énS�Ð|U�Å�pRnhbUn=
� ó{ ÷_ ó@�º õ ÷Nóf÷h ó_ ÷UÐ � ó� ó� ÷TóÌ � õ�õ= � ÷ÓóÊn ó@� ÷ëõÎ����NfLĆ�CÐ �p[S
�ï õ|­dõU � ó� ôg óR �º õ ÷NóSn ­�UÐ � ós­U ó{ óB �º ÷Nó�óh ÷Uó ÷úÐ � ó�õ=n óH �º õÜ÷Ì ­}UÐ
�º õ} ó_ ­ZUÐ� ­� óÉóÌ�º õ ÷Nóf÷h ó_ ÷UÐ� ó�óa ÷BóÌ� õ�õ=� ÷ÓóÊn ó@� ÷ëõÎ óí�º õ�õ=� ÷qóR õ| ôS
� ðp óx õÚn ó@� ÷Ó ó{óU ó� óR�º ô�÷f õY� ó� ôg óR�º õ ÷NóSn ­�UÐ� ó�hõS óØ�º ÷Nó�óh ÷Uó ÷úÐ� óÖ� ô�÷ ó,
� õ ÷NóSn ­�UÐ� ópó ­! ó{ óB�º õÜ÷Ì ­}UÐ� óÒ ó{ ÷_ ó@�º õ ÷Nó�óh ÷Uó ÷úÐ� óp ó̀ õ=n óH�º óÊ óĆ ÷� óT
�n óY � óø ÷� óU ��¤�dHí��UËí��hdL�āÐ�DÉ¯�õ­āÐ � ôé� ôH óÚ � óén ób óR

���À��� ñ} ÷YóÌ� ó5 õghõR� õ<� óën óT� õë ó5 ÷xó ÷úÐ� ó� õY� ómóY
�pYn> �ïÌ ��N�hUúÐ ��=nH ��rx{"Ð �ox}Q �©n_Y
��Nfh_UÐ ��aBÌ �ºNSn�UÐ ��h^_UÐ ��sU{#Ð �ºpeh^L
��d�BÐÐí �º�Á�W�UÐ ��h_� �Nfh_UÐ ���A �E`É

��NxÌÚ�DL�pRnhbUn=�o�fUÐ�ç�"�:�ÊngbaUÐ
��wí �ºpRnhbUn= �o�fUÐ �ç�" �ÛÐ�@ ��éíúÐ �ïÌ}UÐ
�q�?Ì ��,í �¯ �º�Â�pd=nf"Ðí �ph_RnZUÐí �phcUnCÐ �ow|Y
��N�xÐí}UÐ �yÉÌ  �: �Ñn]#Ð ��= �}eL �pRnbUn= ��c"Ð

���¾Â¾��Þ��ÊngbaUÐ�p`U���_Y���}^fx����¿�
���¾Ã¾�
½��p�I��=ø�pfx{CÐ�zxÚn>���}^fx����À�

�º�¿»Ã �
½� �-}"Ð ��hwÐ}=ü �rx{"Ð �ox}Q � ��}^fx � � ��Á�
�pxnaT�Ö �º�ÄÃ�
½��êĆH��=��HnbdU�rx{"Ð�ox}Q

��½¾Â��Þ��pxnacUÐ�}x}b>�:�pxÐí}UÐ�}x}Ļ��a��CÐ
�ïín"Ð �º�¿»¾ �
¼Â� �pií{CÐ ��ýn�C ��Yn!Ð � ��}^fx � � ��Â�
�pxnQ �Ö �:��gfUÐ �<íÌ �oUn]Y �º�¾Ã» �
¼Â� �E�cUÐ

���½Á¿�
¿���g�fCÐ



(DNA

�{x~xí �ºÊn]Lí �ºÜn�L ��=Ðí �º�UnY ��= ��iÌí �º�fL
�pYnLí�ºÚ�?��=Ìí�ºrhdUÐí�º�LÐÛíúÐí�º�dCÐ�{�L��=

����¼�¤N_+Ì��gfL�On_>�āÐ�ĽÚ¯�rx{"Ð��wÌ
�ºpRnhbUn= �o�fUÐ �ç�" �ÛÐ�@ �ê{L ��©n�UÐ �ïÌ}UÐ
���¾�phYnYøÐí �º�½�¤îÚ��UÐ �ºphaf"Ð �ow|Y¯ ��wí

��¿�px{x~UÐí
�pe[�Un=��e_UÐ��pRnhbUÐ��Y�ph?ÐÚ�UÐ�pe[�UÐ��S�Y
��e_UÐ ��Y �î�SÌ �o�fUÐ �Ón�?Ð �: ��DNA� �ph?ÐÚ�UÐ
�pe[�dU �Ò{inHí �Ò{�nL �ë�c> �pRnhbUÐí �ºpRnhbUn=

��ph?ÐÚ�UÐ

* * *

.DNA

�oT}Y ��ðnAĆ]ÉÐí �p`U �ph?ÐÚ�UÐ �pe[�UÐ ��ðøíÌ �
��ph?ÐÚ�UÐ�í ��pe[�UÐ� �N�edT ��Y �ë�c�x ��aÉí

�îÚn��UÐ�yh�É�Ö �º�½ÂÀ�
¾���f�UÐ�3n_Y���}^fx����¼�
�
¼À� �Ñ|gCÐ �Ö �â�e�CÐ �º�¾ÃÁ �
Ã� �én]= ��=ø

��¾¼»
�º�½¿¿�
Á���ýÐPUÐ �oh>}> �:��ýnf[UÐ ��ýÐ{= � ��}^fx � � ��½�

���¾ÃÁ�
Ã��én]=��=ø�îÚn��UÐ�yh�É�Ö 
���ÂÄ�
�¼¿����p_hZUÐ�{f��Y���}^fx����¾�

�Â���Ún[YúÐ�Ê5dL�owÐ|C��Yn!Ð�ÚnB~UÐ�}��UÐ��}^fx�����¿�
���¼½½�


�pe[�T�N_Y�Ê¡�DL�nY�}?Ì�ân�]iÐ���w� ðp`U�pe[�UÐ
�pe[�UÐí���_�ÉÐ�æ}]õ=���B� ð5[=��[=í�ºðĆ�Y�{hUÐ
�OÎ �Wf#Ð�æ}J�N=�nY ��[�UÐí �º� ô[�UÐ ��Y�pb�ZY
��ÔÐ}xüÐ ��ÔÚí ��p`U �p?ÐÚ�UÐí �º�À�Wf�UÐ �æ}J

��Á� ðn?ÐEY��b� ôx��ïÌ�º ôÔ õÚ�ôx���Ê öVdU� ôÊnb=üÐ
�: �r��x �ï|UÐ ��d_UÐ ��w ��ðnAĆ]ÉÐ �p?ÐÚ�UÐ �
�E�a>í�}BË�OÎ��h@��Y��"Ð��ýncUÐ�ÓnaÉ�énb�iÐ

���Â��énb�iøÐ�Ð|w�pbx}]=�pbd_�CÐ�}wÐ�^UÐ
�ënh=��L�ÒÚn�L��w����ðnAĆ]ÉÐ���ph?ÐÚ�UÐ�pe[�UÐ
�æ}_�Un= �ye�>���UÐ �ph?ÐÚ�UÐ �Óna[UÐí��ýn[#n=
��eĻíº�ph[�ZUÐ�px�4Ð�pSn]=���Z>��wí�ºØ}aUÐ�DL
�OÎ��h@��Y�âí}aUÐ�OÎ�é�ÉúÐ��Y�ph?ÐÚ�UÐ�Óna[UÐ

���Ã��hdx�ï|UÐ��h!Ð
��ph�]UÐ�phAnfUÐ��Y�ph?ÐÚ�UÐ�pe[�UÐ��ðnhin?

��BÐØ �: �{@�x ��iÌ �ph�]UÐ �ÓnRnZ�TøÐ �q­UØ �{bU
�Ónh`�[UÐ��Y�¿Á�ën�iüÐ�phdB�:�}b��>���UÐ�ÒÐ�fUÐ
�Ónh`�[UÐ  �Y �{AÐí ��Tí �� �
�ì|wí �ºph?ÐÚ�UÐ �Ónfh!Ð ��Y �E�T �Ø{L �DL �ï��²
�pbx}]UÐí�ºën�iüÐ�ÓnaÉ�:��c��>���UÐ��w�p?Ú�CÐ
�pheh^f> �î}BÌ��ýnKí�OÎ�pRn�ün=�ºn)��e_x���UÐ

�
À� �ph=}_UÐ �Ön�Éí �p`dUÐ �Õn> �Ön�[UÐ � ��}^fx � � � ��À�
���À¼�
¼½��Ñ}_UÐ�ën�U����¼ÃÂ¾

���½¾¿�
Ã��N_UÐ���}^fx����Á�
�¼»½¿�
½���hH�UÐ���_CÐ���}^fx����Â�

�o�fUÐ �Ón�?Î �º
¼ÁÁÄ¼¾
 � � ��Ã�
��½»¼Ä�º}xÐFR�Ä�ºïÚ��UÐ�ë�inbUÐ�:�DNA�åUÐ��hd��=

���ZYØ����x{UÐ��x}T�ên�A��Ùn�HúÐ��Yn�CÐ



�p]HÐ�=�p�x{"Ð�ph�]UÐ�ÑÚn��UÐ�q��?Ì�{Sí�ºÓnfh�dU
�ën�iÎ ��cU � ­ëÌ ��pS{UÐí �Ú�]�UÐ �pxnQ �: �phfb> ��ýnHí
�ëÌ��cex�ø�ºìÐ�H�ëíØ��=���¶�n ăxP=�
�:��=nÉúÐ�pe[�=�ë�cx�nY���IÌ�ìEQ��Y��hR��=nZ�x
�phfh!Ð �Óna[UÐ ��=n]> ��cex �ø �rh�= �ng[ýn[B
�î}@�Ð|4í�ºNYÌ�>�ninT�ëÎí���A�}BËí���I�N=
�px�w�qh��>�DL�pUø{dU��ph?ÐÚí�pe[=��ÒÚn�L�çĆJÎ
�æí}_CÐ �ïí�fUÐ ��e"Ð �pfhL ��Y �Ð ð|BÌ ���ZUÐ
 � � �pedcU �Ún[�BÐ ��wí � ��DNA� �å=
���x}UÐ �ïí�fUÐ ��e"Ð �ïÌ ��
�p?ÐÚ�Un= �ën�iüÐ ��de² �ï|UÐ �ºN��TíøÐ �Þ�bfY
�ïí�fUÐ ��Yn"Ð �Ð|w �ëÌ �y\>Ð �{Sí �º�YÌí ��h=Ì ��L
�ºGCÐ�<Ð�A��d�>�pdx�J�pd�dH��L�ÒÚn�L��w���DNA�
�N�2 ��Y �nwØ{L �ÖíÐGx �Ónfh@ �nghdL �Þ�É}Y
 � �ÕíØ~Y ��x  �pþhw �DL ��UÌ �pýnY �OÎ
�º5g\_=�é�A�NR�adY�N]x ��Y�ë�c�x ��
���I��T�ngde²���UÐ �¿Á�ÓnY�H�Yí}cUÐ�ì|wí
��wí�nga[i�Ô}x�º�e�@�nxĆB��Y�phdB��T��BÐØ
�ºï�fCÐ �ëÐ�h"Ð �p]HÐ�= ��h=Ì ��L �n ðY�H�Yí}T �½¾
��YÌ ��L�ng?}x �n ðY�H�Yí}T½¾��wí�}BùÐ��[fUÐí
�ÓnY�H�Yí}T ��UÙ ��L �s�fhR �ºp\x��UÐ �p]HÐ�=
��T��Y��h=Ì �ÓnY�H�Yí}T��Y��=n]�> �ø�º�= �pÉnB
�5iÎí �º�@í ��T ��Y ��YÌ �ÓnY�Hí}T ��Y �øí �º�@í
�paÉ �o��TÐ �àĆ�BøÐ �Ð|)í �º5gfY �nð]hdB �ÓÊn@
��Y ��x{UÐí ��Y �ïÌ �ÓnY�H�Yí}T ��L �phUĆb�HøÐ

��¼��ì�@�UÐ��_=�:�5g_Y��=nZ�UÐ�Ênb=

DNA

��ðnAĆ]ÉÐí� ðp`U�ën_dUÐ��ðøíÌ
��ÉÌ �ë�fUÐí �N_UÐí �êĆUÐ ���_U ��p`U �ën_dUÐ
��ën]hZUÐ �āÐ ��_Uí �ºØÐ}JÎí �Øn_=Î �DL �é{x �yh�É
��pfLĆCÐí�ºN_U�oý|dU�énbxí�ºpf!Ðí�E#Ð��L�ì{_=Ì

��½�}BùÐ�nª{AÌ��_U�ÐÙõÎ���fLø
���@íÛ ��@}UÐ ��Y}x �ëÌ ��w ��ðnAĆ]ÉÐ �ën_dUÐ
�{gZhR�ÊÐ{gI�p_=ÚÌ�{«�øí�ºngfY�ì{Uí��afx�íÌ�ºni~Un=
�:�é�bxí �º�= �nwnYÚ �5hR �çØn[U��iÎ �ÓÐ}Y ��=ÚÌ �ān=
��? � �N=ÙncUÐ ��Y �qfT �ëÎ � ­ML �āÐ �qf_U ��p�Yn#Ð
�nwnYÚ�5hR�N=ÙncUÐ��C��iÎ�ÓÐ}Y��=ÚÌ�ān=�ÒÌ}CÐ�{gZ>
��Y �ënT �ëÎ � ­ML �āÐ �o\Q ��p�Yn#Ð �: �é�b>í �º�=
�º�YĆHøÐ��baUÐ��=���BÐ�ên^i�ën_dUÐí�º�¾�NSØn[UÐ
�NiÐ�bUÐ �íÌ �pxí5�UÐ �Ón_xP�UÐ ��Sn= �: ��U ��h�I �ø
�ï|UÐ �ân+øÐí�pf�UÐí �Ñn�cUn= �q=n? ��wí�ph_��UÐ
�:�ÒE�w��=��h²í�ºân+øÐ�o>Ð}Y�:�ê~A��=Ð��dbi

�¼½Â�
¼½���hCÐ��baUÐ����¼�

��Ú��T{dU � � �ºp�x{"Ð �phed_UÐ ��ýnH�Un= �o�fUÐ ��ai �íÌ �Ón�?Î
��{e7��x�xÚÛ

�ÊÐíØí�ê�d_UÐ��eI�º�½À½�
À��p`dUÐ��hxnbY���}^fx����½�
���Á»ÁÄ�
Ä��ê�dcUÐ��Y�Ñ}_UÐ�êĆT

�ê�dcUÐ ��Y �Ñ}_UÐ �êĆT �ÊÐíØí �ê�d_UÐ ��eI� ��}^fx � � ��¾�
���Á»ÁÄ�
Ä�



(DNA

���¼��peýøÐ�æĆ�BÐ
��ën_dUÐ��L{>���DNA����ph?ÐÚ�UÐ�pe[�UÐ��ðnhin?

�ënT �{bR �º�eL{xí �ì{xkx �nY �ð �5x{S � �ën_dU ��cx �3
�Ú�_I�DL��f�Y��gR��x���UÐí�Ne��UÐí��ZUÐ�ìnf�Y
�{U�UÐ �ëÌí �º�i�ĺ ���@íÛ �ëj= �Õí~UÐ �î{U �ânf�SÐ �íÌ
��ÝÐ}aUÐ �àí ��bĻ��QÚ�ën_dUÐ �Ô{²í�º�fY��hU
�ëÌ�âÚnZUÐ�}YjR�º�bh�]>�:�Ø{Z�x��baUÐ��_@�nY�Ð|wí
�āÐ�ÑÐ|L�ëlR�ºāÐ��>Ð��p�Yn#Ð�{�L��LĆedU�énbx
�o@�>���UÐ�p�@�CÐ�ì|w�ëÎí�ºÜnfUÐ�ÑÐ|L��Y�{IÌ
�ëlR�ºāÐ��b>Ð�ºì|w�nx��p@í~dU�énbx�5T�ºÑÐ|_UÐ��hdL
�ºp�@�CÐ�ì|w�ëÎí�ºÜnfUÐ�ÑÐ|L��Y�{IÌ�āÐ�ÑÐ|L
�àí �Ò{L�}RÐ��=�}YÌí�º�½�ÑÐ|_UÐ��hdL�o@�>���UÐ
�{�dU��UÙí�Å�=��h�_�UÐí��afUn=�âÐ�üÐ�nwÛ}=Ì��Y
�nfU �}g^x��ZUÐí�º{U�UÐ �o�i�ê�²�ï|UÐ ��ZUÐ��Y
�{gZx �ëÌ ���Ln]�HÐ �: �ënT �ÐÙÎ �Õí~UÐ �ëÌ �éĆB ��Y
�5T�ºni~UÐ�q�c>ÚÐ�{S�n¹Ì��]bUÐ��h�H�DL���@íÛ�DL
�n\xÌ�p@í~UÐ�{gZ>��=nbCn�R�ºni~UÐ�DL�{wnZUÐ�{gZx
�æĆB�DL�}YúÐ�ëlR�ºé�bx�5hR�ÑÙnT�ng@íÛ�ëÌ�DL
��h]��x�ø�Õí~UÐ�ëú�Å{U�UÐ��ai�p_SÐ�U�p��fUn=��UÙ
��Uí���A��fY��hU�{U�UÐ�ëÌ��]bUÐ��h�H�DL�{Tkx�ëÌ
�ë�c>�{S�ÙÎ�ºni~UÐ�p_SÐ�=���@í~U��Yn*Ð�:�ðnSØnÉ�ënT
�º�f=Ð�ë�cx�{S�{U�UÐ��cU�ºðĆ_R�ni~dU�p�c>}Y�p@í~UÐ
�� �DNA �� �ph?ÐÚ�UÐ �pe[�UÐ �phªÌ�nfU �y\�x �nfw��Yí
�peýúÐ�æĆ�BÐ�º�Ã¼��Ã»��Þ��ân+üÐ�o>Ð}Y���}^fx�����¼�
�
Ä��MhA~dU���UØÌí��YĆHüÐ��baUÐ�º�¼Ä¼�
½��Ê5d_UÐ

���Â»Ä½
���¾À�
¿��pUnH}UÐ�à�{1Ì�{f�Y���}^fx����½�

�o�fUÐ �Êna�iÐ �DL �{Tk> ���aUÐ �p�h�i �ÓÊn@ �ÐÙlR
�én�UÐ�Ön>}Y��wí�º�LĆhR�Õí~UÐ��ZU�én6��b�x�ĆR
�y�[x�rhA�pdcZY�ðĆÉÌ�{@�>�ĆR�ºEe\UÐ��þe]Y
��f`>�ø�ph?ÐÚ�UÐ�pe[�UnR�ºpS}adU�n�@�Y�ðn��H�ën_dUÐ
���U� ñpeLÐØ��w�5iÎí�ºÑn�cUn=�q=n?��iú�Åën_dUÐ��L
�nf�[S �oAn[U �{hA�UÐ ��"Ð �ë�cx ��hdLí �
��"Ð�OÐ�j�dx�ëÌ�r��UÐ �Ð|w�niØ{LÌ��d@Ì��Y�ï|UÐ
�p?Ć�UÐ �ìØøíÌ �o�i ��afU �ën_dUÐ ��wí �º�LPUÐ

����@í~=��gSn"Ðí

DNA

�º¯ �ngfL �āÐ �ĽÚ �¯ �pZýnL ��L �� �rx{"Ð ��i
�Ò{hUí ��=Ð �ëÌ ��{_H ��hBÌ �OÎ �{gL �p��L �ënT ��qUnS
�ì|BÌ �y�aUÐ �ênL �ënT �5dR �º�hUÎ ��\�SnR �º�fY �p_YÛ
��= �{�L �ênbR ��hR �<Î �{gL ��BÌ ��=Ð ��énbR �º{_H
�º�IÐ}R�DL�{Uí�º-Ì�Ò{hUí��=Ðí��BÌ��énbR�º�¾�p_YÛ
�énbR �º¤�dHí��UËí ��hdL�āÐ �DÉ¯���fUÐ �OÎ �nSín��R
�º�hR �<Î�{gL�ënT�{S�º�BÌ��=Ð �ºāÐ�é�HÚ�nx ��{_H
�DL �{Uí �º-Ì �Ò{hUí ��=Ðí ��BÌ ��p_YÛ ��= �{�L �énbR
��w�����¤�dHí��UËí��hdL�āÐ�DÉ¯���fUÐ�énbR�º�IÐ}R
��º��}�"Ð�}wn_dUí�ÝÐ}adU�{U�UÐ�ºp_YÛ��=�{�L�nx��U
�îÌÚ�nC � ����fY�����AÐ����p_YÛ�qf= �ÒØ��U�énS ��?

��hS ��= �Ø�HúÐ ��= �p_YÛ ��= �{�L ��w ��p_YÛ ��= �{�L � � ��¾�
�p_YÛ�qf=�ÒØ�H��BÌ��º�fAúÐ�qf=�pc>nL��YÌ�ºï}Yn_UÐ
�ºðnax  �{�L �ënT � �ºp_YÛ ��= ��1}UÐ �{�L ��BÌí �ºngh=ú
�}caUÐ �à�p=n`UÐ �{HÌ��}^fx �� �p=n�[UÐ �ÓÐØnH��Y�ðÐ{hH

���¿¼½�
¾�



���¼�āÐ��bU���A�nwËÚ�5R�p��_=��g�I��Y
��ÝÐ}adU�{U�UÐ�Ò{LnSí����DNA���ph?ÐÚ�UÐ�pe[�UÐ
�øí�ÝÐ}aUÐ�Ø�@í��K�:�ph?ÐÚ�UÐ�pe[�Un=��e_x�ø
�ĆR�ºÑn�cUn=�q=n?��i�T�ën_dUn=�øÎ�{U�UÐ��afU��h�H
���S�Õí~UÐ� � �}Ykx�ëÌ�îÚÌí�ºÿhI�Ñn�cUÐ�DL�ê{bôx
�Õí~UÐ��þe]hU����DNA����hdĻ�ÊÐ}@n=�ën_dUÐ�p_SÐí
���dx�ø��cUí��hdL�Ð�Y{SÐ �nY�pYĆH�DL�ĽnbUÐí
��w{AÌ�ĽnbUÐ�}Yjx�ëÌ�p=n�e=��gR�ºp@í~Un= ��h"Ð
�ðĆýnS�ºp�Yn#Ð�:�p@í~UÐí�Õí~UÐ�:�DL�ì{x��\x�ëj=

��¤p�@�CÐ�n¹jR�āÐ��>Ð�¯

�p�h�i ��YÌ ��= �.j> �ï|UÐ �{U�UÐ ��wí ���i~UÐ �{Uí
�ni~UÐ�{Uí�o�i�:�ÊngbaUÐ��d�BÐí�ºpZAnaUÐ�n)nc>ÚÐ
�DL�È�©Ð~Un=�íÌ��Yj=���dx��w��ºÝÐ}R��U��hU�ï|UÐ

���NxÌÚ
�ÐÙÎ �©Ð~Un= ���dx ��i~UÐ �{Uí ��éíúÐ �ïÌ}UÐ
�énSí �º�x�wÐÚ ��= �çn�HÎ �ow|Y � ��wí �º�b�d�HÐ
��hdL ��hSÌ �ÐÙÎ �ÿJÐ�UÐ ���dx¯ ���xEH ��=Ðí ���"Ð
�íÌ�º{"Ð�{d@�ÐÙÎ��b�dx¯���hwÐ}=Î�énSí�º¯��?}xí�{"Ð
�Ún�x��=�ë5hdHí�ºÒí}L��L�}TÙí�º¯�ÒÊ�J�CÐ��dY
��énS��iÌ�ºpahfA�-Ì��L�º�ÉnL��=�ML�îíÚí�ºì��i
�ëÌ�º�fY�qde�R�ÒÌ}Cn=��@}UÐ��iÛ�ÐÙÎ�nHj=�îÚÌ�ø¯

�º¼À¾
Ã�ºÁÂ¿Ä��S}=�ïÚn��UÐ�ênYøÐ�ìÐíÚ�º�hdL��a�Y�����¼�
��¼»Ã»
½º��¼¿ÀÂ����¾Á��S}=��d�Y�ênYøÐí

�º�½��¯��U�{Uí�{U�UÐí�ºnghdL�G�xí�ºngd1��Y�ng@í~�x
�����¾�phYnYøÐ�ïÌÚ��wí

�ni~UÐ �ØøíÌ �ëÌ �DL �Ú�ge!Ð ��a>Ð ��©n�UÐ �ïÌ}UÐ
�ë�b�dx ��¹Ìí �ºphdwn!Ð �: �øÎ ��gýn=v= �ë�b�dx �ø

���¿�©Ð~Un=�ë�b�dx�øí�º�*ngYj=
�ºÑn�cUÐ ��Y �pUØj= �Ð�U{�HÐ �� �éíúÐ �ïÌ}UÐ �pUØÌ

��é�b_CÐ��Yí�ºphgbaUÐ�{LÐ�bUÐí
���À� �î ó} ÷BôÌ� óÚ ÷Û õí� ñÒ óÚ õÛÐ óí� ôÚ õ~ ó>� óø óí ���On_>��U�S��¼
�î}BÌ ��1�pdYnA ��eĻ�øí �ïÌ �� �pUø{UÐ ��@í �
��?Î�ëíØ�nge?Î��ai��T�DL��cUí�ºên?ùÐ��Y�nwEQ
��=øÐ�ng�c>}x�3�pex}@��i~UÐí�º�Á��aiúÐ��Y�nwEQ

�îín�aUÐ �â�e6��¾¿À�
Á��pYÐ{S ��=ø��f`CÐ � ��}^fx � � ��½�
�phgbaUÐ�pL�H�CÐ�º�¼À¿�
À���hCÐ��baUÐ�º�¼¾Ä�
¾½�

���Â»�
¾��ph�x�cUÐ
��L�{UnB��=�ë5hdH�p�h�É���.jx�5=�phYnYøÐ�é{�HÐ����¾�
�p?Ć? �: �êĆ�UÐ ��hdL �ML �mS�êĆ�UÐ ��hdL �āÐ{�L �-Ì
���S �phdwn!Ð �: ��UÙí �º{AÐí �}gJ �:�ÒÌ}YÐ �DL �Ð�_Sí
�{ öe7 �yh�É �:í �������gfh= �â}SjR �ºêĆHøÐ �}g^x � ÷ëÌ
�}"Ð��Sí�ÐÙÎ�énS��êĆ�UÐ��hdL�āÐ{�L�-Ì��L��d�Y��=
�â}SÐ �{U�UÐ �Ð�LØnR �{AÐí�}gJ�:�ÒÌ}Yn= �èPCÐí�{�_UÐí
�ÓnxÐí}UÐ �ì|gR �º�egH �Õ}¶ �ï|dU �{U�UÐ �ëncR ��gfh=
�ê{L �{fL �ni~UÐ ��Y �o�fUÐ �p ö�É �: �pUø{UÐ �p��Ðí
�pxË�pA5H��Á�¿
Ä�ph�]UÐ��ýn�CÐí��baUÐ��}^fx�ºÝÐ}aUÐ

��f��CÐ��ÉË�{e7�zhZUÐ�āÐ
��fHÌ��º�¼¿½�
¿��{[�bCÐ�pxn¹í�{g��CÐ�pxÐ{=���}^fx�����¿�
��baUÐ�º�¾¿À�
Á��pYÐ{S��=ø��f`CÐ�º�½»�
¾��oUn]CÐ
��YĆHüÐ��baUÐ�:�ân+üÐ�pL�H�Y�º�¼À¿�
À���hCÐ

��Ã½»�
Ã�
��¼Á¿��ên_iúÐ����À�

�
¼Â��}TnI�Ó�ënh�UÐ ��Yn@���ïF]UÐ �E�a>� ��}^fx � � ��Á�
���¿»½



(DNA

��TGiø�ëÐí�º�h\x����i�èGx�ø�ëÌ�é{_UÐ�m�beR
�ÑúÐ��Y����i �q��i ��= �ºÚn_UÐí �ï~#Ð�©n_x �ì{Aí
�q�?�5T�� � �DNA��ph?ÐÚ�UÐ �pe[�UÐ ��Y�{hxj�= �©Ð~UÐ

��êøÐ��Y
�5T���� õê ÷} ồ ÷Unõ=� ó�÷f ồ ÷UÐ��phgbaUÐ�Ò{LnbUn=�Ð�U{�HÐ��½
��=�Q}Y��Y��U��[²�nY��w���f`UÐí�º õ�÷f ồ ÷Unõ=� óê ÷} ồ ÷UÐ�ëÌ
�ºÊ¡�ÊnbU �Ê}CÐ �ê~dx �nY ��w ��ê}`UÐ �ºÊVUÐ ��UÙ ��Y
�mSí�Ò|dUÐ��fQ�{S�©Ð~UÐ�ëÌ�5cR�º�¼��ai�íÌ�énY��Y

��ì|w���d_R�q_�>��e��x�ëÌ��hd_R�º�i~Un=��>�gI
�: �n ðÉ�[Bí �ºï�S �ïÌ}UÐ �Ð|) �|BúÐ�¾
�ën@í~UÐ �nghR �æÚn_�x ���UÐ �ph=}`UÐ �Ón_e��CÐ
�ën=��x��?��UÙ�{_=�ën@í~�x��?�ÕÐí~UÐ���S�ën��fxí
�nªØøíÌ �5ghUÎ �o�i �{Sí � �54Ð�AÌ �yd[>í �āÐ �OÎ
�ÔÚÐ��UÐ �ëÌ �ïÌ}UÐ �Ð|w �m�bYí �º�gafT �: �Ð�InLí
��wí �ºo�fUÐ �Ó��? �â}R �ÔÚÐ��UÐ �ëúÅ �5gfh= �q��x

��½�Ú�T|CÐ����UÐ�DL��i����x
�é�b_CÐí�pf�́UÐ��Y�pUØj=�Ð�U{�HÐ��©n�UÐ�ïÌ}UÐ�pUØÌ
��¤ngfL �āÐ �ĽÚ¯ �pZýnL �rx{A �pf�́UÐ ��Y  �¼

�����}�"Ð�}wn_dUí�ºÝÐ}adU�{U�UÐ��
�}�"Ð�}wn_dU�ë�cx�5iÎ��ij=��rx{"Ð��L��oh@Ðí�

�ÝÐ}R�íÙ��LÛni�ÐÙÎ�o�fUÐ�î�LØ�:
�: �On_> �āÐ ��Y �pe_i �o�fUÐ � ��é�b_CÐ ��Y ��½
��w�ï|UÐ�ni~UÐ�DL�o>Gx�ø�ëÌ�o�hR�pLíPY�pSĆL

�p_=ÚúÐ �owÐ|CÐ �:�n*nbh�]>í�phgbaUÐ �{LÐ�bUÐ � ��}^fx � � ��¼�
����À¿¾�
¼�

���¼À¿�
À���hCÐ��baUÐ���}^fx����½�

���dx��dR�º�b�d��x�3�ÐÙÎ��=���dx�ø��iúíÅ�pex}@
�{"Ð�{d«�3��U�5T�íÌ�ºðnIÐ}R��YÌ�qinT��U�5T�ºén�=��=

��ìF�LÐ��Y�{fL
�î}i�º�g�UØÌí�ÊngbaUÐ�ÊÐÚË�:�}^fUÐ��{_=��yh@GUÐ
�Ñn�ÉÌ ��hUÐ �owÙ �nY �� ��dLÌ �āÐí �� �y@Ð}UÐ �ëÌ

��.jx�5=�ºì{xki�éíúÐ�ïÌ}UÐ
��ehR�ØÚÐí�Ú�ge!Ð��= �é{�HÐ�ï|UÐ�rx{"Ð��¼
�øí �ºNehUÐ ��dY �íÌ �ÖncfUÐ ��wí �ºÝÐ}R ��U �ënT
�ÝÐ}R �EQ �DL �{Uí ��ehR �nf�Uj�Y �ëú �Ånfw �ÝÐ}R
�DL �ØÚÐí �rx{"nR �ÝÐ}R �ènfw �ënT �ëÎí �ºph@í~UÐ
�ënTí �º�xP�UÐ �Ê{= �: �q_Sí �êncAÌ �ì|wí �ºÊnYüÐ
�}wnK �;í �ºêĆHüÐ �ênhS �N=í �phdwn!Ð �N= �ng?í{A
��wÌ �ëÌ ��UÙ �}x}Ļí �ºéncIÎí �{b_> �êĆcUÐ �Ð|w
��>Ð�dUÐ �nxn`�UÐ ��wí�NLn�>�ÊnYÎ ��4�qinT�phdwn!Ð
� óD óL� ÷� ôcõ>nhó� óR�Ð� ôw õ} ÷cô>�ø óí ���U�S�:�On_>�āÐ��w}TÙ
�ë�edx ��*ÐØnH �ënT �ÙÎ ��¾� � �ðnf[́ ó óĻ � óë ÷Ø óÚóÌ � ÷ëõÎ � õÊn õ̀� ÷UÐ
�º{U�= ��gfY �Ò{AÐ�UÐ �ÓÊn@ �ÐÙlR ��w��f�« �øí ��)
��hL{x�{bR�ni~Un=�ìEQ�ngþJí�{Sí�ºnwj]x�nw{hH�ënTí
��UËí��hdL�āÐ�DÉ�¯��c�R�{h�UÐ��hL{x�{Sí�º©Ð~UÐ
�Ò}"nT ��U �ÝÐ}R �pYúÐ �ëú �Ånw{h�U �{U�Un= �¯ ��dHí
��UËí ��hdL �āÐ �DÉ�¤��fUÐ �ëÎ ��? �º�¿�©Ð~UÐ ��L�ìnaií
�énS�5iÎí�ºp_YÛ��=�{�_U�{U�UÐ�o�f=��cAnY�¯��dHí
��iÌ��hU{UÐí�º�f=Ð��w��bx�3í��dY�ïÌ�º¯��U��w�¯
�Ñn��Aøn=�ÒØ�H�}YÌ�¯��dHí��UËí��hdL�āÐ�DÉ�¯

��¾¾��Ú�fUÐ����¾�
���½Â¾�
¾���f�UÐ�3n_Y���}^fx����¿�



�}Yjx �ëÌ �¤�dHí ��UËí ��hdL �āÐ �DÉ �¤ìnInAí �º�fL
�Û�«��hTí �ºng�d[= �}Yjx �ënT �5iÎí �ºênAÚúÐ ��]b=
�pZýn_U �ëÙjx ��wí �ºnghBÌ ��Y �o��Ļ �ëÌ �nw}Yjx �ëÌ
�é�B{Un=�pLn�}UÐ��Y�nge_U�ëÙj>�ëÌ�¤ngfL�āÐ�ĽÚ¯
�Ê�Z=��hR��cA��cx�3��iÌ��UÙ��@í��cUí�º�¼�nghdL
�ëíØ�p_YÛ�p?Úí�}ýn�Uí�º{�_U�n)��d_@���UÐ�{hUÐ�EQ
�DÉ���U�S��f_Y�ïF]UÐ�}x}@��=�{e7�énS�º�½�{_H
�ïÌ�¯���p_YÛ��=�{�L�nx��U��w��¯��dHí��UËí��hdL�āÐ
��Y�{d>�pYÌ��Tí�º�h=Ì�Ò{hUí��=Ð��iú�Åðncd ôY�{�L��w
�rx{"Ð�:��bfx�3�nC��iÌ�{x}x�{�L�nw{U�R�nw{hH�EQ
�qinTí�º�hdL��U|=�{gI�øí�ºngþJ�=�nw{hH�æÐGLÐ
��ij= �Ên\bUÐ �øÎ ���x �3 ��hdL ��f=Ð �é��S ��R{> �é�ÉúÐ
�3 �n¹ú �Å�fY �Ñn��Aøn= �ÒØ�H �}YÌí �º�Yú ���> �{�L

���¿�¤�¾� ðn[bI�øÎ��fY��d/
��= �{�L �nx ��U ��w� ��U�S �nYÌí �ïín�]UÐ �énS ��½
��cd/ ��iÌ �ø ��hdL �è{h= ��U ��w �ìnf_eR �¤� ��p_YÛ
�:�énS�5T�º�fY�èÐ�H��Y��T��hdL�è{h= ��f/��cUí
���A �ngfL �èEQ ��R{> �nghdL �è{h= ��U ��w �p]bdUÐ
�Û�«�øí�énS �º�U ��dY �n¹Ì �DL��hU �ng�AnÉ�Ê�«

� õ�÷h ó_ ôbUÐ� õ-óÌ�n óBóÌ�º óyód ÷RóÌ� ­ëóÌ������¤ngfL�āÐ�ĽÚ �̄pZýnL���L����¼�
� óé ó~ói� ÷ëóÌ� ó{ ÷_ ó=�º õp óLn ó� ­}UÐ� ó� õY�n ógé óL� ó� ôw óí�ºn óg÷h ód óL� ôëõÙ÷jó� ÷� óx� óÊn ó@
�ôāÐ� ­D óÉ�õ­āÐ� ôé� ôH óÚ� óÊn ó@� ­5ód óR�º ô� óU� óë óÙË� ÷ëóÌ� ôq÷h ó=ój óR�º ôÑn ó� õ"Ð
����� ô� óU� óë óÙË� ÷ëóÌ� õ© ó} óYój óR�º ôq ÷_óf óÉ�ï õ|­Unõ=� ô� ô> ÷ óF ÷BóÌ� ó�­d óH óí� õ�÷h ód óL
��¼»
Â�ºÀ¼»¾��S}=���h�É�:�ïÚn��UÐ�ênYüÐ�ìÐíÚ
���¿À�
Â��én]=��=ø�îÚn��UÐ�yh�É�Ö ���}^fx����½�

��hdS��w���hSí�ºÊVUÐ��Y�paýn]UÐ���hbZUÐí�º�bZUÐ����¾�
��¼À¼�
Á���^LúÐ��h�CÐí��c�CÐ���}^fx���E�T��Y

���¼ÁÁ�
Â��ÚnT|�HøÐ�����¿�

�ðnf=Ð �¤�dHí��UËí��hdL�āÐ�DÉ�¯�āÐ�é�HÚ��d_«�ëÌ
���À�¯�én7�Ð|w��fY�o��Ļ�ëÌ���BÌ�}Yjx��?�p_Y~U

�pxÚn@��>jx�Ün�L��=Ð�ënT�����énS�ºpY}cL��L��¾
�{xÚÌ�ø�nðinh>Î�ng�h>Ì��iÎ�º�fY��hU��énbR�ºqde�R��U
� ôìn ó=óÌ� ­ëóÌ����q=n?��=�{xÛ��=�p@ÚnB��Lí�º�Á���{U�UÐ��=
� ôì ó} óc÷iój óR�º ò� ÷e ó�õ=� ÷qód óe ó�óR�� òp­h õH õÚn óR� òp óx õÚn ó@� ÷� óL� ôé õ~ ÷_ óx� óën óT
�º õ� ó� ÷aói � ôohõ]ó� ÷HóÌ � ó5­iõÎ óí�º õè ó{ óU óí� ô{x õÚôÌ � ÷� ôTóÌ �÷ ó3 � ¬©õÎ �� óén óS óí

��Ã��Â��� ó{ óU ó� ÷UÐ� ó�ó� ÷LóÌ óí�n óg óbó� ÷LóÌ óí�ºn ów ó{ód ó�óR
�Ò{Lnb= ��e_ôx �ënT ��U ���x}?úÐ ��Y �pUø{UÐ ��@í
�Nh=n�[UÐ ��Hí �nY �ºénA ��T �DL �¤ÝÐ}aU �{U�UÐ¯
�º¤5gfL �āÐ �ĽÚ¯ �q=n? �{xÛí �ºÜn�L ��=Ð �Ndhd!Ð

��5gfL��x{U�UÐ��ai
��hdx �¤�fL �āÐ �ĽÚ¯� �Ñn]#Ð ��= �}eL�ënT ��¿
��e= ��gb�dxí ��gJĆ�HÐ ��e= �phdwn!Ð �ØøíÌ
��wÌ �}�TÌ �ëú �ÅÝÐ}R �ènfw ��cx �3 �ÐÙÎ ��gb�d�HÐ
�: ��U|= �Ŀbx �}eL �ënTí �º�U|T �Ð�inT �phdwn!Ð

��phdwn!n=�ì{gL�{_=�DL�êĆHüÐ

* * *

���¼ÁÁ�
Â��ÚnT|�HøÐ����À�
���º¿Â¾¼���S}=�Ún?ùÐ�©n_Y�Ö �:�ïín�]UÐ�ìÐíÚ�����Á�

����¼¼Á
¾
���º¿Â¾½���S}=�Ún?ùÐ�©n_Y�Ö �:�ïín�]UÐ�ìÐíÚ������Â�

����¼¼Á
¾
���¿À�
Â��én]=��=ø�îÚn��UÐ�yh�É�Ö ���}^fx����Ã�



(DNA

�DL �êĆ�UÐí �ÒĆ[UÐí �ºNCn_UÐ �ÑÚ �ā �{e"Ð
���dHí����Éí��UË�DLí�º{e7�ni{hH�NdH}CÐ�æ Ì

��{_=�nYÌ
�nf��= ��Y�n)�nf@}B���UÐ �Ón@n�f�HøÐ��wÌ �ì|w

��Ð|w
�OÐ�Ê��dUÐ ��L��f`x��f=Ð �Ò�f�= �ÑúÐ�}SÌ �5dT��¼
����UÙ�êúÐ�Ó}ciÌ�ÐÙÎ�øÎ�º��DNA��ph?ÐÚ�UÐ�pe[�UÐ
�o�fUÐ �: �ÒØngZUÐ �Û�9 �ø �ÜnhbUÐ �: ��½
�ø��Yn��UÐí�º�d_=�øÎ�Û�9�ø�ÒØngZUÐ�ëú�Å�Yn��Un=
�pb=n]Y�ph?ÐÚ�UÐ�pe[�UÐ�sýn�i�qýn@�ÐÙjR�º�d_UÐ�{hax

¾��Yn��UÐ��Y��d_UÐ�ni{a�HÐ��Yn��UÐ�ÒØngZU
�ÒF#Ð ��wÌ �é�S � �pRnhbUn= �Ên\bUÐ �: �àGZx ��¾
�º�i��hR�Ø}x�3�5hR�ë�cx�pRnhbUn=�Ên\bUÐí�ºpR}_CÐí

��pRnhbUn=��e_ôx�ĆR�ºën_dUn=�o�fUÐ��ai��>�ëlR
�Ón�?Ð �: �� �DNA� �ph?ÐÚ�UÐ �pe[�Un= ��e_UÐ ��¿
�ë�c> �pRnhbUÐí �ºpRnhbUn= ��e_UÐ ��Y �î�SÌ �o�fUÐ

º�ph?ÐÚ�UÐ�pe[�dU�Ò{inHí�Ò{�nL
�Ø�@í ��K �: �ph?ÐÚ�UÐ �pe[�Un= ��e_ôx �ø �� �À
�øÎ �{U�UÐ �o�i ��ai �: �Õí~dU ��h�H �øí �ºÝÐ}aUÐ
�ºnf�[S �oAn[U �{hA�UÐ ��"Ð �ë�cx ��hdLí �ën_dUn=
��ïWCÐ��@}UÐ����r��UÐ�Ð|w�niØ{LÌ��d@Ì��Y�ï|UÐí
�o�i��afU���ën_dUÐ����LPUÐ��"Ð�OÐ��Ê��dUÐ��w

���@í~=��gSn"Ðí�p?Ć�UÐ�ìØøíÌ
�ï|UÐ �ºni~UÐ �{Uí �o�i �: �ÊngbaUÐ ��d�BÐ �� �Á
�ÐÙÎ �©Ð~Un= ���dx ��éíúÐ �NxÌÚ �DL �ºÝÐ}R ��U ��hU

�ºÚ�ge!Ð �ïÌÚ ��wí �º�Yn= ���dx ��©n�UÐí �º�b�d�HÐ
�ïÌ}UÐ �nf�@Ú �º�g�UØÌí �ÊngbaUÐ �ÊÐÚË �: �}^fUÐ � �{_=í
��UÙ �: �nfUí �ºpUØúÐ ��Y �pde�= �ìni{\Lí  ºéíúÐ

��N_=n�UÐ��Y��dH
�ºNCn^UÐ ��Y �qfT �©Î ��in��H �qiÐ �øÎ ��UÎ �ø
�{e7�nfh�i�DL�On_>�āÐ�DÉí�ºNCn_UÐ�ÑÚ�ā�{e"Ðí

��N_+Ì����Éí��UË�DLí

* * *

¼���H�x�}eL��=Ì��Ñn�ÉúÐ�pR}_Y�:�Ñn_h�HüÐ�
�ï}efUÐ ��ÉnL ��= �FUÐ �{�L ��= �{e7��= �āÐ �{�L ��=
��ïín��UÐ�{e7�ML���b�CÐ�º�åw�¿Á¾�Ó����J}bUÐ

�å�ì�¼¿¼½�º¼�à�ºÓíE=�º�h!Ð�ÚÐØ
½��{e7��=�āÐ�{�L��=��H�x�}eL��=Ì��ÚnT|�HüÐ�

�ì �¿Á¾�Ó����J}bUÐ �ï}efUÐ ��ÉnL��=�FUÐ �{�L��=
�ÚÐØ ��ß�_Y �ML �{e7 �ºn]L �{e7 �3nH ���hbĻ �º�å

�ì�¼¿½¼�º¼�à�ºÓíE=���phed_UÐ�o�cUÐ
¾���h²��=Ì��oUn]UÐ�ßíÚ�Ö �:�oUn]CÐ��fHÌ�

�º�YĆHüÐ �Ñn�cUÐ �ÚÐØ ���åw �Ä½Á �Ó� ��chf�́UÐ
�zxÚn>�ëí{=í�p_�J�ëí{=��p_�]UÐ

¿���=�{e7�ê}cUÐ�-Ì��=�ML���"Ð��=Ì��p=n`UÐ�{HÌ�
�ºïÚ~!Ð�©n�hZUÐ�{AÐ�UÐ�{�L��=��x}cUÐ�{�L��=�{e7
�� �}caUÐ �ÚÐØ ���åw �Á¾» �Ó� �E?úÐ ��=Ð ��x{UÐ �~L

��åw�¼¿»Ä��ºÓíE=



À���= ��xÚØÎ ��= �{e7 �āÐ �{�L ��=Ì ��_RnZUÐ ��êúÐ �
�½»¿�Ó���cCÐ�¡}bUÐ���d]CÐ�ænfY�{�L��=�Ün�_UÐ

�ÓíE=���pR}_CÐ�ÚÐØ���åw
Á���Ún[YúÐ �Ê5dL �owÐ|C ��Yn!Ð �ÚnB~UÐ �}��UÐ �

�p��cY ��©n_f[UÐ �¢f_UÐ ��HnS ��= �{1Ì ��� �px{x~UÐ
êĆHüÐ��S�Y��Ñn�cUÐ�Ú{[Yº��ehUÐ

�â��]edU��RÐ�Y�EQ�nhUË��S}Y�Ñn�cUÐ
Â���=Ì�º�x{UÐ�ÊĆL���ýÐPUÐ�oh>}>�:��ýnf[UÐ��ýÐ{=�

�ÀÃÂ�Ó���af"Ð �©nHncUÐ �{1Ì ��= �Ø�_�Y��= �}c=
�åw�¼¿»Á�º½�à�ºphed_UÐ�o�cUÐ�ÚÐØ���åw

Ã���=�{e7�{hU�UÐ��=Ì��{[�bCÐ�pxn¹í�{g��CÐ�pxÐ{=�
�{IÚ ��=Ð ���J}bUÐ �{IÚ ��= �{1Ì ��= �{e7 ��= �{1Ì
��p_�]UÐ�ºÒ}wnbUÐ���rx{"Ð�ÚÐØ���åw�ÀÄÀ�Ó��{ha"Ð

�åw�¼¿½À��p_�J�ëí{=
Ä���=Ì ��x{UÐ �Ú{= ��ÕngfCÐ �Ö  �: �Õn��CÐ �pxÐ{= �

�ĽnS��=Ð��_RnZUÐ�ï{HúÐ�}c=�-Ì��=�{e7��\aUÐ
�º�xÛ��UÐí�PfdU�ÕngfCÐ�ÚÐØ���åw�ÃÂ¿���ÂÄÃ��p�gI

��åw�¼¿¾½�º¼à�ºÒ{@
¼»���hd_­�UÐí ��h@�­�UÐí �Ö ­PUÐí ��h[�­�UÐí �ënh�UÐ �

�À½» �Ó� ���J}bUÐ �{IÚ ��=Ð ��p@}���CÐ ��ýn�C
�Ñ}`UÐ �ÚÐØ ��ëí}BËí ���A �{e7 �Ø ���bbAº ��å �ì

�åw�¼¿»Ã�º½�à�ºënf�U���ÓíE=�º�YĆHüÐ
¼¼��©Ð}e_UÐ ���_RnZUÐ �ênYüÐ �ow|Y �: �ënh�UÐ �

�{e7��HnS���b�CÐ�º�åw�ÀÀÃ�Ó���_RnZUÐ��fehUÐ
�åw�¼¿½¼º�¼�à�ºÒ{@���ÕngfCÐ�ÚÐØ��ïÚ�fUÐ

¼½���= �{ öe7 ��Ü�YnbUÐ �}wÐ�@ ��Y �Üí}_UÐ �Õn> �
�ï{h= ­~UÐ�ºm>}e=�o öbdCÐ�º�haUÐ��=Ì�º�fh�"Ð�{ öe7
�Nbb�CÐ ��Y �pL�e6 ���b�CÐ �º�åw �¼½»À �Ó�

�pxÐ{4Ð�ÚÐØ�� nfUÐ
¼¾���eHÐí� �p�I��= �}eL��p�I��=ø�pfx{CÐ �zxÚn> �

�{xÛ ��=Ì �ºïW�UÐ �ïEefUÐ �p]xÚ ��= �Ò{h�L ��= ��{xÛ
�DL���J�ºÓ��dI�{e7��hgR���bbA�º�åw�½Á½�Ó�
��PfUÐ �ênL �ºÒ{@ �� �{1Ì �Ø�e7�oh�A �{h�UÐ ��pbai

�åw�¼¾ÄÄ
¼¿��E�T��=�{x~x��=�}x}@��=�{e7��ïF]UÐ�E�a>�

�º�åw�¾¼»�Ó��ïF]UÐ �}a_@��=Ì �ºMYùÐ �oUnQ��=
�º¼ �à �ºpUnH}UÐ �p�HkY ��}TnI �{e7 �{1Ì ���b�CÐ

��åw�¼¿½»
¼À���= �ML ��= �{1Ì ��\aUÐ ��=Ì ��ox|g�UÐ �ox|* �

�Ò}ýÐØ�p_�]Y�� nfUÐ�º�åw�ÃÀ½�Ó��©Ćb�_UÐ�}�A
�åw�¼¾½Á�º¼�à��p_�]UÐ�º{f4Ð�ºphYn^fUÐ�æÚn_CÐ

¼Á��āÐ�{�L��=�{e7�}c=��=Ì��pií{CÐ��ýn�C��Yn!Ð�
���b�CÐ �º�åw �¿À¼ �Ó� �Mb[UÐ ��ehe�UÐ ��i�x ��=
�Ô���UÐ �{g_Y ��ìÐÚ��TØ ��ýnHÚ �: �N�An= �pL�e6
�ºî}bUÐ�êÌ�p_Yn@����YĆHüÐ�ÔÐGUÐ�ÊnhAÎí�phed_UÐ
�º¼ �à �º�xÛ��UÐí �PfUÐí �pLn�]dU �}caUÐ �ÚÐØ ���xÛ�>

�åw�¼¿¾¿
¼Â���_RnZUÐ �ênYüÐ �ow|Y ��bR �: �E�cUÐ �ïín"Ð �

��=�{e7��=�ML���"Ð��=Ì��©~CÐ�W�8�Ö ��wí
�Ó� �ïØÚínCÐ �ºïØÐ{`�UÐ �ïW�UÐ �oh�A ��= �{e7
�zhZUÐ���ß�_Y�{e7�ML�zhZUÐ���b�CÐ�º�å�ì�¿À»



(DNA

�º¼�à�ºphed_UÐ �o�cUÐ �ÚÐØ ��Ø�@�CÐ �{�L�{1Ì �éØnL
åw�¼¿¼Ä

¼Ã��Ênx}TÛ ��= �ÜÚnR ��= �{1Ì ��ÊngbaUÐ �phdA �
���b�CÐ�º�åw�¾ÄÀ�Ó��N�"Ð��=Ì�ïÛÐ}UÐ��fxí~bUÐ
�Ò{��CÐ �pTPUÐ �º�TGUÐ ����CÐ �{�L ��= �āÐ �{�L ��Ø

�åw�¼¿»¾�º¼�à�ºÓíE=����xÛ��dU
¼Ä���x{UÐ�én+���S}#Ð�ánaUÌ�Ö �:��bfUÐ�Ú{UÐ�

�M�f"Ð�ïØn4Ð�{�L��=���A��=��H�x��Hn�CÐ��=Ì
�Ä»Ä�Ó��¤ØFCÐ��=Ð¯�å=�æí}_CÐ��"n[UÐ��bZY{UÐ
��e��CÐ �ÚÐØ ��ph=}Q ��= �Ún�8 �ëÐ��Ú ���b�CÐ � �º�åw

���åw�¼¿¼¼�º¼�à���Ò{@�º�xÛ��UÐí�PfdU
½»��pxÛ�!Ð��hS��=Ð��Øn�_UÐ�EB�ï{w�:�Øn_CÐ�ØÐÛ�

�p��cY �� �ÓíE= �ºpUnH}UÐ �p�HkY ���åw �ÂÀ¼ �Ó�
�åw�¼¿¼À�º½Â�à�ºphYĆHüÐ�ÚnfCÐ

½¼���=�ÖĆÉ��=��hL5HÎ��=�{e7��êĆ�UÐ ���H�
�º�hwÐ}=Î ��=Ì �º©n_f[UÐ ��? �©Ć�cUÐ �º�f�"Ð �{e7
���åw�¼¼Ã½�Ó��EYún=��RĆHjT�æí}_CÐ�º�x{UÐ�~L

�zxÚn>�ëí{=í�p_�J�ëí{=��p_�]UÐ�ºrx{"Ð�ÚÐØ
½½��çn�HÎ��=�r_IúÐ��=�ë5hdH��ØíÐØ�-Ì��fH�

�ØíÐØ ��=Ì �ïØÛúÐ �í}eL ��= �ØÐ{I ��= �EZ= ��=
��x{UÐ ��h7�{e7���b�CÐ �º�ì �½ÂÀ�Ó��©n� ÷� õ� ¬�UÐ

�ÓíE=���Ð{hÉ�ºpxW_UÐ�p��cCÐ��{he"Ð�{�L
½¾���= �}eL ��= �ML ���"Ð ��=Ì ���f]S �ÚÐ{UÐ ��fH �

��åw�¾ÃÀ�Ó���f]S�ÚÐ{UÐ �ïØÐ{`�UÐ �ï{gY��=�{1Ì
�º��dI��_fCÐ �{�L���A�ºàíkiÚøÐ�oh_I���bbA�฀
�ºpUnH}UÐ�p�HkY��ê�w}=�{1Ì�ºāÐ�Û}A��h]dUÐ�{�L

åw�¼¿½¿�º¼�à�ºënf�U���ÓíE=
½¿��ML��=�N�"Ð��=�{1Ì���bgh�dU�E` ­[UÐ��f�UÐ�

��bgh�UÐ�}c=��=Ì�º©nHÐ}#Ð�ïØ} õ@ ÷í ó ÷�ô#Ð��H�Y��=
����_dS �NYÌ ��]_CÐ �{�L ���b�CÐ ��å �ì �¿ÀÃ �Ó�
�à�ºën��Tn=�å�V>Ð}T�ºphYĆHüÐ�ÓnHÐÚ{UÐ�p_Yn@

�åw�¼¿¼»º�¼
½À���= �ML ��= �N�"Ð ��= �{1Ì ��îFcUÐ ��f�UÐ �

�¿ÀÃ �Ó� ��bgh�UÐ �}c= ��=Ì �ºïØ} õ@ ÷í ó ÷�ô#Ð ��H�Y
�o�cUÐ �ÚÐØ ��n]L �ÚØnbUÐ �{�L �{e7 ���b�CÐ �º�åw

�åw�¼¿½¿�º¾�à�ºÓíE=�ºphed_UÐ
½Á����"Ð ��=Ì �én]= ��=Ð ��îÚn��UÐ �yh�É �Ö 

���hbĻ�º�åw �¿¿Ä�Ó���dCÐ �{�L ��= ��dB��= �ML
���{I}UÐ�p��cY��PfUÐ�ÚÐØ�º�hwÐ}=Î��=��nx��h/��=Ì

��åw�¼¿½¾�º½�à�ºßnx}UÐ
½Â��}x}b> �: �pxÐí}UÐ �}x}Ļ� ��a��CÐ �pxnaT �Ö  �

�
Ú��T{UÐ���b�CÐ�º�naUÐ�oh]UÐ��=�{e7���pxnacUÐ
�ºPfUÐí �pLn�]dU �ê�d_UÐ �ÚÐØ ��ÑÐ��UÐ �N�A �ML

��åw�¼¿»¾�º¼�à�ºßnx}UÐ
½Ã���=�pYĆH��=�{e7��=�{1Ì��Ún?ùÐ�©n_Y�Ö �

�ì�¾½¼�Ó��ïín�]UÐ�}a_@��=Ì�pedH��=��dCÐ{�L
��åw�¼¿¼¿���OíúÐ��p_�]UÐ�ºo�cUÐ�3nL���å

½Ä���H�Y��=�ML��=�N�"Ð��=�{1Ì��ë5xüÐ�o_I�
�¿ÀÃ�Ó���bgh�UÐ�}c=��=Ì�º©nHÐ}#Ð�ïØ} õ@ ÷í ó ÷�ô#Ð
�Ú��T{UÐ����xØnAÌ�Õ}Bí��É�[i��@ÐÚí��bbA�º�å�ì
�º¼ �à �º{I}UÐ �p��cY ��{YnA �{he"Ð �{�L �M_UÐ �{�L

�åw�¼¿½¾



¾»���ê�dcUÐ��Y�Ñ}_UÐ�êĆT�ÊÐíØí�ê�d_UÐ��eI�
�º�åwÀÂ¾ �Ó� ��fehUÐ �îEe"Ð �{h_H ��= �ëÐ�Zi
�ML��=�}g]Y���ï}e_UÐ�āÐ�{�L��=�N�A�Ø���b�CÐ
�º£n_CÐ�}caUÐ�ÚÐØ��āÐ�{�L�{e7��H�x�Ø���©nxÚüÐ

��åw�¼¿½»�º¼à�º�ZYØ���}caUÐ�ÚÐØ
¾¼��Wi��=Ì ��ph=}_UÐ �Ön�Éí�p`dUÐ �Õn>�Ön� ­[UÐ�

�º�ì �¾Ä¾ �Ó� �-ÐÚnaUÐ �ï}w�!Ð �Øn1 ��= ��hL5HÎ
���NxĆedU��d_UÐ�ÚÐØ��Ún]L�Ú�a`UÐ�{�L�{1Ì���hbĻ

��åw�¼¿»Â�º¿�à�ºÓíE=
¾½��āÐ{�L��=Ì��hL5HÎ��=�{e7��ïÚn��UÐ�yh�É�

�£ni ��= �EwÛ �{e7 ���b�CÐ �º�åw �½ÀÁ� �ïÚn��UÐ
�åw�¼¿½½�º¼�à�ºÒn�fUÐ�ç�J�ÚÐØ��º£nfUÐ

¾¾����"Ð ��=Ì �Õn�"Ð ��= ��d�Y ���d�Y �yh�É �
�{e7���b�CÐ �º�åw �½Á¼�Ó� �ïÚ�=n�hfUÐ �ïEZbUÐ
�ÓíE=���-}_UÐ�ÔÐGUÐ�ÊnhAÎ�ÚÐØ���Sn�UÐ�{�L�ØÐkR

¾¿��{AÐ�UÐ �{�L ��= �{e7��x{UÐ �é5T ��}x{bUÐ �y�R �
�º}caUÐ �ÚÐØ ���åw �ÃÁ¼ �Ó� �ê54Ð ��=Ð ��Ð�h ¬�UÐ

�zxÚn>�ëí{=í�p_�J�ëí{=��p_�]UÐ
¾À���x{UÐ�ÕÐ���ÕngfCÐ��h@�>�OÎ�Õn��CÐ�pUn�L�

��=Ð¯ �å= �æí}_CÐ �{1Ì ��= �ML ��= �}eL ��aA ��=Ì
�º�åw �Ã»¿ �Ó� �¤�bdCÐ ��=Ð¯ �å= �Ú�gZCÐí �¤ï��fUÐ
�~L ���hdL ��dLí ���x{A �Õ}Bí ��U�ÉÌ �DL ��]��
�ºÑn�cUÐ �ÚÐØ ��©ÐÚ{�UÐ ��x}cUÐ �{�L ��= �ênZw ��x{UÐ

�åw�¼¿½¼��ëØÚúÐ���{=ÚÎ
¾Á��ºØ�e7��=�{e7��=�{e7��pxÐ{4Ð�Ö �pxnf_UÐ�

��=Ð��x{UÐ��eI�zhZUÐ��=Ð�āÐ�{�L��=Ì��x{UÐ��eTÌ

�ÚÐØ���åw�ÂÃÁ�Ó��.}=n�UÐ��Yí}UÐ��x{UÐ�én+�zhZUÐ
�zxÚn>�ëí{=í�p_�J�ëí{=��p_�]UÐ�º}caUÐ

¾Â���=�êöĆH��=��HnbUÐ �{h� ôL ��=Ì ��rx{"Ð�ox}Q�
��Ø���b�CÐ�º�åw�½½¿�Ó��ïØÐ{`�UÐ�ïí}4Ð�āÐ�{�L
�æÚn_CÐ �Ò}ýÐØ �p_�]Y �� nfUÐ �ºënB �{h_CÐ �{�L �{e7

�åw�¼¾Ã¿�º¼�à�º�T{UÐ��Øn=Ë�Ú{hA�ºphi5�_UÐ
¾Ã��-}"Ð �çn�HÎ ��= ��hwÐ}=Î ��rx{"Ð �ox}Q �

�ë5hdH ��Ø ���b�CÐ ��åw �½ÃÀ �� �¼ÄÃ� �çn�HÎ ��=Ì
�à �ºpY}cCÐ �pcY �� �î}bUÐ �êÌ �p_Yn@ ��{xn_UÐ ��hwÐ}=Î

�åw�¼¿»À�º¼
¾Ä���a][Y��=�pó� ÷w óí��Ø��Ì�� ô�ô� ­UØÌí��́YĆHüÐ� ô� ÷b õaUÐ�

��¿�à�º�ZYØ����}caUÐ�ÚÐØ�� ö õM÷h óA~́UÐ
¿»���Ø��Ì�ºÚnöh]UÐ�{e7��=�āÐ�{� óL��Ø��Ì�� ­�óhCÐ� ô�b õaUÐ�

��� óH�CÐ��hwÐ}=Î��=�{ ­e7��Ø�º�d]CÐ�{ öe7��=�āÐ�{�L
�ph=}_UÐ �pcdeCÐ �� �ßnx}UÐ �ºP­fdU ��J ó�UÐ � ôÚÐ ó{ óY
�
¼¿¾½�OíúÐ��¼¾���¼¼�í�Â�å@�ºp_�]UÐ�pxØ�_�UÐ
�ê�½»¼½���åw�¼¿¾¾�ºphin�UÐ��ÊÐ~@úÐ��Sn=�º½»¼¼

¿¼���p_=ÚúÐ�owÐ|CÐ�:�n*nbh�]>í�phgbaUÐ�{LÐ�bUÐ
�º¼à�º�ZYØ���}caUÐ�ÚÐØ���MhA~UÐ��a][Y�{e7��Ø

��åw�¼¿½Â
¿½���eI ��gH �-Ì ��= �{1Ì ��= �{e7 ��à���CÐ

�� �pR}_CÐ �ÚÐØ ���å �ì �¿Ã¾ �Ó� �¢B ­�UÐ �peýúÐ
�åw�¼¿¼¿��p_�J�ëí{=��p_�]UÐ�ºÓíE=

¿¾���c��UÐ �pdec> ��Y� �Ñ|gCÐ �Ö  �â�e�CÐ �
�æ  ��= ��h² ��x{UÐ ��h7 �nx}TÛ ��=Ì ����_h]CÐí

�}caUÐ�ÚÐØ��å�ì�ÁÂÁ�Ó��ïí�fUÐ



(DNA

¿¿��Ün�_UÐ��=Ì��x{UÐ��b>�pheh>��=Ð��îín�aUÐ�â�e6�
�Â½Ã�Ó��©Ð}"Ð�êĆ�UÐ�{�L��=��hd"Ð�{�L��=�{1Ì
��e6 ���HnS ��= �{e7 ��= ��1}UÐ �{�L ���b�CÐ �º�åw

�åw�¼¿¼Á��px��fUÐ�pfx{CÐ�ºpLn�]U�{gR��dCÐ
¿À���= �ML ���"Ð ��=Ì ���^LúÐ ��h�CÐí ��c�CÐ �

���b�CÐ �º�åw �¿ÀÃ ��Ó� ��}CÐ �ì{hH ��= ��hL5HÎ
�ºÓíE=���phed_UÐ �o�cUÐ �ÚÐØ ��ïíÐ{fw�{he"Ð�{�L

�åw�¼¿½¼�º¼�à
¿Á��ÓĆYn_CÐí �ÓÐØn�_UÐ �: �ân+üÐ �o>Ð}Y �

�ê~A��=�{h_H��=�{1Ì��=�ML�{e7��=Ì��ÓÐØnb�LøÐí
�o�cUÐ�ÚÐØ���åw¿ÀÁ���ï}wn^UÐ���J}bUÐ�¢U{iúÐ

��ÓíE=���phed_UÐ
¿Â���Tn"Ð�āÐ�{�L��=Ì ��N�h�[UÐ�DL�èÚ{��CÐ�

��c"Ð��=��h_ôi��=��xí{1��=�{e7��=�āÐ�{�L��=�{e7
�º�å�ì�¿»À�Ó���h�UÐ��=Ð�ïÚ�=n�hfUÐ�©5g]UÐ���\UÐ
�phed_UÐ�o�cUÐ�ÚÐØ��n]L�ÚØnbUÐ�{�L��a][Y���hbĻ

�åw�¼¿¼¼�º¼�à�ºÓíE=��
¿Ã��{1Ì �āÐ �{�L ��=Ì ����fA ��= �{1Ì �ênYüÐ �{f�Y �

�Ó� �©n�hZUÐ �{HÌ ��= �éĆw ��= ���fA ��= �{e7 ��=
�º{I}Y�éØnL���àíkiÚúÐ�oh_I���b�CÐ�º�åw�½¿¼
���TGUÐ����CÐ�{�L��=�āÐ�{�L�Ø��æÐ Î�ºëí}BËí

�å�ì�¼¿½¼�º¼�à�ºpUnH}UÐ�p�HkY
¿Ä���hbaUÐ�pYĆ_UÐ��p_xPUÐ�êncAÐ�:�p_hZUÐ�{f��Y�

�� ��w �¼½¿ÀÓ� ��SÐ}fUÐ �ï{gY �{e7 ��= �{1Ì �<�CÐ
�êĆ�UÐ��ghdL�qh�UÐ�éË�p�HkY��hbĻ�ºéíøÐ�Ê~!Ð

�ÔÐGUÐ�ÊnhAø

À»���a][Y���g�fCÐ�pxnQ�Ö �:��gfUÐ�<íÌ�oUn]Y
��?�Ð{U�Y��in�hA}UÐ�ºÒ}gI��J�h�UÐ�ì{�L��=�{_H��=
�º�YĆHüÐ�o�cCÐ���åw�¼½¿¾�Ó��M�f"Ð��bZY{UÐ

ì�¼¿¼À�º½�à
À¼���=Ì ��ØíÐØ �-Ì ��fH �Ö  ��wí ���f�UÐ �3n_Y �

�����UÐ �Ñn]#Ð��=��hwÐ}=Î ��=�{e7��=�{1�ë5hdH
���phed_UÐ �p_�]CÐ ���å �ì �¾ÃÃ�Ó��-n]#n= �æí}_CÐ

�åw�¼¾À¼�º¼�à�ºodA
À½��{YnA�����_dS�ÜÐíÚ�{e7��ÊngbaUÐ�p`U���_Y

�º�xÛ��UÐí�PfUÐí�pLn�]dU��ýnafUÐ�ÚÐØ����hfS�çØnÉ
���åw�¼¿»Ã�º½�à

À¾��Ò}wnbUn= �ph=}_UÐ �p`dUÐ ��e6 ���hH�UÐ ���_CÐ �
�ÚØnbUÐ�{�L�{YnA�
�Ónx~UÐ�{1Ì�
��a][Y��hwÐ}=Î�

�Ò�L{UÐ�ÚÐØ�� nfUÐ�º�Ún�fUÐ�{e7�

À¿��p��cY���åw�Á½»�Ó���{bCÐ�pYÐ{S��=ü��f`CÐ�

�p_�J�ëí{=��p_�]UÐ�ºÒ}wnbUÐ


