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1. Ʒ˽Ä�7«Đǥã̱5ĜĴ	ǳǎÚǜƴ̑ƭ③ˇȻ«Đǥã�ȁǩȃÇIğ}̀！

ʌ̙�UDRƹǧȰ�ÇIȪʩ˥ƣǶ̀！ǧȰȜǝǾ	ūKíȪȃɁʩ˥Jğ�ɘȜ˩Ȼ

ȅÎȜ̀！�Ǎƨ�③③̹ˆȆ¢ƹǀȋ�
ĈȬ̗�+ʡ�ÚǰƆ�ĕ̓ǪȻȅÎȜhȋ

�	\ˎ#�̼Ý� ìůğŀȻȋ�̓ǪƷÎȥ� 
A. 

 

B. 

 
C. 

 

D. 

 

2. The structure of HClO4•H2O was proved to be H3O+ClO4
-. The following statement that can 

BEST support this structure of HClO4•H2O is: 

A�HClO4•H2O is a strong acid 

B�HClO4•H2O is a strong oxidant 

C�HClO4•H2O decomposes at high temperature    

D�Four identical bonds are present in HClO4•H2O 

3. ͆ÛȻǝǾƭ�Ǎ«Đ!Ȼ� ̛ȑ�đ{ɶɄ?KȻƥ③ȩǼ	Ćɱƭ�ɘûǂȻȅ

ÎȜ�$ˆȻʶ�Ȝ˩ƭʹȺ˩�ʟʚÚɵ	Ćɱƹýɘ�ÏȻÛ˩�ʟʚÔ̜Ȼýĥƭ̛

ˆȻ�ȑ	SʊȻ�ǍƣǶ̹ˆq�ɕ��Ǎ�˽ļǈȫ4ɺür˥ȻŀȪ�ÀĮ�0�ř

�ɕ¶Ç�ǍȻ�ǍƣǶ	Ĉ�ìůɑ�ɣ ǖƉ�ɘʶ�Ȝ˩Ȼǒ�ɺü˥ì�ơɧ3ŋì
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!ƽɇǔÛ A�B�C)!Ý�ɘƭʠʟĆɱ	  

 

 

4. Ĳɇíƹǀ¿ŀ!ƹƨeȣ�õÇI˯�Ú¾̣ɁTȻ[Ȫ	��ğ��ä «ÎȜ̀

！+̖ˋ�ˠ̩Ý «ÎȜȻ¿ŀ̇ȢƷŚ�
−OBs�−OC6H4Br� 

A. B. C.  D.  
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5. ɆȖ
Bullvalene�ƭ�ɘʆǌ¯�ȞǦȻȖȓ�đÇIíĘȈ�̆˻ Cope ̛ƊʕÀȩ

ṤŇǌ�ʕíWȈ�ʆǌ˂�ʆ�Ĉ�ìůɑ	g˓íÎŪɆȖ�čƨ̷ǀŉu0� 
13Cºč�ōȈł̴�˲þWƨ�ÇIŕ��ɘʆǌŇǌX�
�ʓʸrĐŇǌX� 

etc

 
A. 1              B. 6             C. 12            D. 45 

6. Calicheamicinƭ�ɘʞþŌƹ�Ȼ˞ġ DNA��Ȼ“Ș:Ȝ�æʕ~ƹǋćȻżʴżʛ

ȷ[Ȫ	Ĳɇ˚ʱȜ�̻̺ɷȻ[ȪºȥɰT�˘�ơ Calicheamicin ȻǼşVȑƭI�̄

̾!�~�!ȻÝ� 	 

 
A. �ɍºč         B. �ɋ̔          C. �ǯǭ²̣         D. �z˵Ȗ3Ȑ 

3�÷ɠ͂
16�� 

1. ȩȜÿ�čʞþ̆˻}²XȻƊ�̿ĿɨʆǌȞŒǈkĎcš�③ˇȻƹ DNA�ʹȺ˩

�ýɵ	ʘÎłɁÏȻ˿�ɘ«ÎȜ!�Ý�ɘkĎȻcšƷ#"ĝ�            #@

'�                                                                    

2. EDTA �č~ƹy ̓Vºč�Ç�̡�̠ɨɕčŏŪʺÎȜ	EDTA ȻȪ̅Ǫ˸ľǷ�

ÇȪ[«ĉÛȆ¢��ɞĕ��ʼȃż��ɨ	EDTA3̟ȼ③Ȫ4͆ÛȆ¢�!�^Ĉí

wĖɳ!Ĩƹ EDTA3̟ȼ	ˠ̩ EDTA3̟ȼí}!˯�@'[Ȫ�[Ȫºȥƭ@'� 

3. ĠŷƶHʞȊ�ɀƭəĐĚKȻɈɟȕȑ��ìƭBļNatureůŽ̋Ȼ�ɮWȈǰɁȬ̗

ʠǬɑťìˋ	ˠǖƉìț��Š¿ŀƣɝň                                                  

                             �g˓ȫ4ǐɘºæȫIII�2b:ȩCO2Ȼ˻ɝƤǶ̀！�

Ul«ŖȣDȘĎí	ˠ��˚ǇL�ȻŠ¿ŀƣɝň                                                          
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4. 7Ɋ̖ȼƭ�ɘœƯ̊Ȼ͆ÛȆ¢��Ç[#̰ʣ

��øʩ�ɨ�íʢ�͆Û!Ô̜ħ}͋	Șʕ˻̜

Ȼ7Ɋ̖ȼRğ?Ȼiń:ȩǋÿȻµę	˻̜Ƒu

7Ɋ̖ȼȨʦÇġʧ?X�õæȻȱÃ��̛µę?

Xiń	Ê˺ƭʁŪ?XǕ̖Ȼ6ɘÔǯɏõȻʆǌ�

ˠƉǣƍǾ7Ɋ̖ȼÇʞġʧ DNA !Ôǯɏõŝǔ

Ȼ ɡ Ã 
 Ʒ ć ʞ � � � } Ɂ { Ȼ ¿ ŀ ƣ ɝ

ň�                                       �

Ľɪ̂ʁŪ DNA ̘Ȫɏõ T ʕ�̘Ȫ U ȻÇʞº

æ                          	 

��̩ɩ͂
60�� 

1. ģ 6,8-3ʐõʫ-1,3-3ɐ̖3̟ȼ
DHP�Úȗõɸɴ
RV�íǰȋȃ!Ɔș 1�1ƓĦ

ǪȅÎ�Ç�ú�ɘ pHÜŀȻ˰�>�č�¶ŏŪȻʥʁ）ɾɯɻʋí pHƘÃƨ�}ʆ

ǌÇÀȩÇ̃ȻÃ«�RVÚ DHPȻ�čňĈìɑ� 

!
ʜâß!

!
ʝʤâß!

!
Īâß!

!
ʤáØ!

!
͌áØ!
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1.1 ˠȮ�˰�čȻɑťìĽ�Ǎ}!ȻǠɼ[Ȫ�	 

1.2 ˘ˋ̙˚˰�>�č#@'ÇIėȤ pHÜŀ� 

2. rʧÃʩ«ÎȜíìmƮɑ�rcšĎknL�ÇÃrĜłȻȍrnL�Ƒőǟ》Úr

ƌņ{nLɨƣ̼̑ƹǋćȻŀȪMf	Óàɰ«ÎȜȫ4~ƹ˸ćȻrʧÃʩşʞ�Ç̃

ş�ṤşÚʖȴ¨şI½˸ćȻrɞĕşʞ�ƭ�ɰ~ƹė̳ŀȪMfȻrʧÃʩǅƟ	

�ìƭʻÓà«ÎȜȻ$Xʆǌ� 

 

2.1 ˚«ÎȜȻrʧÃʩƭƅíɸürșĢ��č!Ȼ C-Ọơ（�ȫƤʩ̨ȣXÇ̃îÃ

ŪƹʩņȣX�̓ʩȫƤʩÃŪɸʩ���Ň（Ñ:ȜʆǌĽˋ̙̓ʩÀȩÃ«Ȼºæ	 

2.2 ˘̩íǋşÿȻȋȃ�ǋşĤȻȋȃ!�Ýɘţ��ÃʩƳƩƮ�Ľˋ̙ºæ	 

2.3 ʮȣ̐�ÇIÀȩʾȩ«	Òʮȣ�ŉu-OCH3Ú-NO2�YʔR]rʧÃʩƳ¢ěƪ� 

3. Ingenol
SI-15�ƭ�ɘ̛ˆȻ¾ʵɰ«ÎȜ�ƷƧȫ Heckerí Euphorbia ingens
�ɘÿ

ŮįǞȜ�!ƎÁ�}ʆǌ~ƹȠȞȻ in, out-[4.4.1]3ȣ¯�ȗȻǕŘ	}ŏŪȻ̔í¤Ȝ

X!Ʈɑ�̛ˆȻżȸ¡ƛ�íXü-Ʈɑ�żHIV¡ƛ	Ʒ˽�ʏë͆ÛʱÛȽɬī
FDA�

ˎ˔0 ingenol Ȼ 2-Ȭõ-2-�Ȗ̖̔[#ǴȳȸȶƧƼůƮɑȻ�ɘr«şˊ«ȵȻʱȜ	

�ɀIǈ�ingenol Ɂ{Ȝ˩̑ƭE“Ș:Ȝ!ƎÁ�U�ɕ:ȢǋW	í 2013 ļ�ʏë

ScrippsɈɟůȻ P. S. BaraǹġȻĤʁ͋ƛ�͋ ɢX̄ƂşîēŪ0E(+)-ʷȖ�(+)-ingenol

Ȼ 14ǤvÎŪ	 

3.1 ˠ̆˻ʆǌ̭̙ ingenolȻ in, outǌò	 

3.2 íÎŪ!{̣�ǤƭE SI-10� SI-11Ȼ̛̗́̎Ɗ
ˇ�ì��ˠȮ�ǣ̛ƊȻȭčǽ

¤	íė̳ÎŪ!�¿ŀȈłœW�Ȫ0 BF3hl«��ɪ̂ºæ	 

3.3 1999ļ�ƹɈɟʁÀȤ0 ingenolíȬ̗Ďí�Ȼ̛̃Ɗ�˿�̛Ɗ˂ɜ#ƏȖ̃́̎

̛̗Ɗ
vinylogous retro-pinacol rearrangement��ˠ��˚̛Ɗ¿ŀȻ¤�½ŕ�Ȼ:Ȝ	 
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4. ˰�čʘÎȜƷ˽˂ľǷîɈɟ�æ#}ÇI�̈̎8Ȝȥş˩Ú¡ʞÂüȯ�Ȏƌ�

Ȼưʞ¡ʞşǅƟ	í˿8üȯ�Ȏ!�rƭœćȻ�ɘ�æ#đÇIí7ŗɯɠ̪�˹Ȣ

Ú7ǫɚȻƨ̪�˹ȢğǅƟ̀！ȎǼÚƌ��ʕ��:ȩ«ĐŁÛ	jǯʮírÜŀʘÎ

Ȝ!ƭ③ȪȻÀʩç�U·ȫ4ʆǌȻºæġʧğ}ɈɟĎíé̸	 

Ʒ˽ƞȡŽ̋0�ɘ�ş 1,2-3ʮ+ȖɰTȜ[#rÜŀʘÎȜȻÀʩçȻ� ^č	

«ÎȜ A
ì 4.1�í�ĕţ��ÇIŏŪ˰�čʘÎȜ�:ȜɲłɶƜÚ AȻǿłȻ{ɶ

Ĉì 2ůɑ	ˠåɩ��̩͂� 

4.1 ˠɪ̂jǯʮÇ[#ÀʩçȻºæ�#@'ğđȻɈɟĎíé̸� 

4.2 ˠ�Ǎ�ş3ʮ+Ȗ½ɰTȜ
I A#^�ɁǪjǯʮȻćù	 

4.3 ˠȮ� AŏŪ˰�čʘÎȜ́ƋùȻʆǌ	 

4.4 �Ǎì 4.2�ˠȮ��ǇƲʀ��ğŀȻʘÎȜŏX�Ľɪˆ̭̂�ƣɀʀƠȢÃ«Ȼ

ºæ	 

 
 

ì 4.1 «ÎȜ AȻʆǌ ì 4.2 ʘÎȜɲłɶƜÚ AǿłȻ{ɶ 

5. ģ3ǬË̖˾º̕
DHFR�!Ȼ� Ǯõ̖ǧõ
Glu17 Ú Ile115���Ȫ~ƹʰrƛ

ŀȻǮõ̖ 4-ʗʮõ-L-ʮ�Ǯ 
̖I�ˑ#Ǯõ̖ 1�� L-(7-ʐõ͉˦ɷ-4-õ)+õȧǮ̖


I�ˑ#Ǯõ̖ 2�ƶH)Ñ�ʞþí:ȩʰrȻÏƨbȰ}l«Ǽş�Ľ�ʞþ�Ȫʰ

rƛŀǈ0ˋ�8}đȻş˩	 
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5.1 ǖƉǮõ̖ 1Ú 2Ȼʆǌˋ̙đKʞþ:ȩʰrȻºæ	:ȩʰrȻ˻ɝ�#ÕƗ�À

Ģ�Ǥ�í˿̚�ɘǮõ̖ÀĢʰrȻǸ̥̑ÿ4ÕƗrȻǸ̥�˘ğǣh�ˋ̙	 

5.2 Ȫ~ʰrƛŀȻǮõ̖d͇ DHFR�úƣǶĈ�ìůɑ� 

 

ì 5.1 d͇ DHFRȻ�ú 

Ȫ mRNÀ！ʑ；ǈ�úd͇Ȼ DHFRƹ@'ćù�ĈǏĶƻȪȩȜX
^Ĉÿʙ。

ʴ�Ĥ͏ɨ�ǈ�ú˿ɘd͇Ȼ DHFR�̹ˆǹťÝ8̩͂� 

ȪǮõ̖ 1�2��Hƶ Glu17�Ile115ŕ�I�Ȼd͇ DHFR
z 6ɘ�� 

 

 

 

 

 

 

 

 

 

˿8ʹȺ˩í�ÏǸ̥ʯê�ȻʰrŌłĈì 5.2�ì 5.3ůɑ
}!d͇ DHFRǿł

# 0.5 µM�pH = 8.0�� 

 

 

Glu17 

ƶƈ# 

Ǯõ̖ 1 Ǯõ̖ 2 �ƶƈ 

Ǯõ̖ 1  DHFR I DHFR1 

Ǯõ̖ 2 DHFR II  DHFR2 

�ƶƈ DHFR3 DHFR4 DHFR 

Ile115 
ƶƈ# 
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ì 5.2 Iʀ# DHFR1�uĢrǸ̥ 280 nm�IIʀ# DHFR I�uĢrǸ̥ 280 nm� 

IIIʀÚ IVʀ̑# DHFR 4�uĢrǸ̥��# 340 nmÚ 280 nm	 

 
ì 5.3�Iʀ# DHFR3�IIʀ# DHFR2�IIIʀ# DHFR II�uĢrǸ̥ñ# 280 nm	 

˘ǖƉI�cš�åɩ 5.3ʦ 5.5� 

5.3 ǖƉė͊ƜƉ��ơǮõ̖ 1ÚǮõ̖ 2ÕƗI½ÀĢrȻǸ̥	 

5.4 íDHFR I�DHFR IIȻė͊!�Æ]Ȫ0�ɘǸ 
̥280 nm�ȻrșĢ0d͇ȻDHFR	

˘ˋ̙#@'íė͊!ƹ� Ǹ̥ʯêǝǾ�0ʰrÀĢ	 

5.5 ，Ğì 5.2! IIʀ�ì 5.3! IIIʀȻŏȟ	ʆÎ\íɧ 4Ĥ͂!ůŕ�Ȼʆ˒�˘�

I 

II 

III 

IV 

I 

II 

III 



�ˬ˘͂!

9 

ơ DHFR I� DHFR IIíşʞ�ƹYı�	 

5.6 �ȬǭõʬǮâß
TMP�ƭ DHFR Ȼ�ɘŻ���đʞþŻ� DHFR ȻǼş	Å�

ƣ̼�đ� DHFR IIʆÎ)ÑʞþƘÃ}ʰrş˩�Ĉ�ì� 

 

ì 6.4  TMPǿłğ DHFR IIʰrş˩ȻőÜ 

}!�Iʀ�IIʀ�IIIʀ�IVʀ��Hˁ TMPǿł# 0�2�4�6 µMȻė͊ǇL�u

ĢrǸ̥ñ# 280 nm�}đǇL� 5.3ʦ 5.5ɁÏ	 

ǖƉìmŠʆ TMPğ4 DHFR IIȻʰrş˩ƹ@'őÜ�Ľ�ƉǣƎ�� Ǿĕʰr

ȻƣǶíɈɟ DHFRȻ}đş˩ƨȻė̳ŀȪ	 

 

I 

II 
III 

IV 


