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1. � � � �nucleotides�� � � � � � �� � � ��  ! " # � $ % 

&'� � � ( � � � ) * + , -&� . / �0 1 ) 2 a, b, c, d, e% 

3 4 � 5 6 7 � �8 9 � 2��� 

(1) 3 7 1:�1’�� ; < a, b, c, d, e.'( = > � ? ? 

(2) � � � ; < a, b, c, d, e. ( = > � ? ? 

(3) �  ! " ; < a, b, c, d, e. ( = > � ? ? 

(4) <DNA @ A B C '-�D �> � � � ( � � � E F ( -OH " ; < a, b, c, 

d, e. = > � ? ? 

(5) DNA� RNA ( � � G � � � ( � � ' a, b, c, d, e. = > ; H � I J ? 

�

2. 3 4 � 5 6 7 � �8 9 � 3��� 

K L M N @ A �O P B G1�S�G2�M Q > R S -&' 

(1) = > R S T U V W replicon ? 

(2) X Y Z [ (Okazaki fragments) \ ] <= > R S ? 

(3) M N G = > R S ^ @ A _ $ ( ` a b �c ? 

(4) M N G = > R S d e f g DNA @ A R # � ( " h ? 
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3. 5 , # ) 2 i j k l �E. coli�( �[ DNA-m � �> " h -&n e o p / q r s o p

/ # G ; H * , # ) -t ^ u v DNA�0 1 ) 2 avq bv� 

 
 

 
 

 

 

 
 

 

 
 

� w ? , -3 4 � 5 6 7 � �8 9 � 3��� 

(1) x " h y z { | } p ~�protein coding region�; <= �~'�A~�B~� C~�� 

(2) & 5’ � } p ~�5’ untranslated region�; <= �~'�A~�B~� C~�� 

(3) &f g n e � �transcription start site�; <= �~'�A~�B~� C~�� 

(4) &� K / �promoter�; <= �~'�A~�B~� C~�� 

(5) = �v DNA�av� bv�2 &f g � � (transcription)y � � �template�� 

(6) = �v DNA�av� bv�2 &� � v�anti-sense strand�� 

(7) � � � B~'-� G � � f g � � ( RNA E F � �RNA polymerase�-� � = �� �

� � �subunits�# � $ � 

 

4. i j k l � � � ] � � � DNA E F � �DNA polymerases�-E F � I � � polA " h -

E F � II � � polB " h -E F � III � � polC " h -E F � IV � � dinB " h -E F �

V � � umuD2’C " h %3 4 � 5 6 7 � �8 9 � 3��� 

(1) ? � � � E F � -= �> 2 DNA @ A B C ' leading strand � � ( � � � E F � � # �

�   ? 

(2) = �> 2 DNA @ A B C ' lagging strand ? F $ X Y Z [ (Okazaki fragments) ( �   ? 

3’ 

3’ 5’ 

5’ 

n e o p /  
�start codon� 

RNA E F � � F <x ¡ d
e � � x " h y f g � �  

r s o p /  
�stop codon� 

A~ B~ C~ 

av 

bv 
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(3) = �> 2 nick translation B C '� � ( � � � E F � � # � �   ? 

(4) = �> 2 DNA @ A B C '¢ £ ¤ ¥ d e ( �   ? 

(5) = �> ¦ � RNA primer excision ( § ¨ ? 

(6) = �> ¦ � 5‘ exonuclease ( § ¨ ? 

(7) = �> � � Klenow fragment ? 
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1. 5 6 (1)~(6)'( �/ -�0 ª « ¬ ­ ® ¯� � � ° �® ¯� � �3 ± ² &� � m ³ � &

° �´ µ -t ¶ \ · �/ 2 = �� ¸ L �. � ¸ L �¹ � ¸ L �� º » �# ¼ � -� 2

&'= u � ¸ L # � -� ½ � ¸ L ¾ � ¿ �À } Á Â Ã � R 3 U Ä :Å ? &Æ Ç . Ç �

8 9 � 4�� 

(1) 
 È h / RF1�release factor 1� 

(2) � É z { �histones� 

(3) RNA E F � III�RNA polymerase III� 

(4) snRNPs�small nuclear ribonucleoprotein particles� 

(5) 16S rRNA 

(6) � f g � �reverse transcriptase� 

 

2. � ��   A ( " h -Ê Ë ¸ Ì Í Î ^ y i Ï Ð Ñ <i j k l '%Ò Ó Ô ^ �   A ( " h

Ó Õ <5 , # ) y Ö b �vector�%Ò ^ · " h × Ø Ö b ( Ù ¤ Ó Õ ; H ~�multiple cloning 

sites�'-Ú &Ð Ñ Û � K / X�promoter X�( Ü µ %� K / X T Ý i j k l Þ ß y

RNA E F � �E. coli RNA polymerase�# à á %# â � ã y ¤ � Ö b U M N f ä �cell 

transformation�( å æ ç Ø i j k l M N £ -i Ï è é · i j k l -t <&è é " 'ê

Ø ë Ï ( IPTG�isopropyl-β-D-thiogalactopyranoside�-ì T í ­ � K / X-t T î ï &“ð

R ñ ”�6 9 R U ? �Ð Ñ �   A ( " h -h ¡ ò ó �   A ( ô Ï %õ � ö � ê IPTG-

÷ �   A " h � O Ý Ð Ñ % 
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� · Ö b y , ø �5 , �-3 � 
 2 ® ¯<i j k l '-ö � ê IPTG-÷ � K / X � O

Ý í ­ -õ � ù ê IPTG ÷ T U ú û t î ï � K / X“ðR ñ ” Ð Ñ &5 ü " h -. ý � ®

¯��3 þ M ± ² � � 
 -U � � � y _ ����12�� 
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� lac I : � Ð lac I " h ( ; H �<i j k l '-· Ö b O P � �� Ð Ñ x lac I " h -&

ô L 2 lac 	 µ / �lac repressor�% 

� MCS�Ù ¤ Ó Õ ; H ~�multiple cloning sites�% 

� lac O : � Ð lac operator ( ; H % 

� f1 ori�f1 origin�
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