
Journal of Electrochemistry Journal of Electrochemistry 

Volume 18 
Issue 2 Special Issue of Chemical Power 
Sources (Editor: Professor YANG Han-xi) 

2012-04-28 

Electrochemical Study of Protein Modification Electrochemical Study of Protein Modification 

Jing ZHAO 

Xiao-Li ZHU 

Gen-Xi LI 
Laboratory of Biosensing Technology, School of Life Sciences, Shanghai University, Shanghai 200444, 
China;Department of Biochemistry and State Key Laboratory of Pharmaceutical Biotechnology, Nanjing 
University, Nanjing 210093, China;, genxili@nju.edu.cn 

Recommended Citation Recommended Citation 
Jing ZHAO, Xiao-Li ZHU, Gen-Xi LI. Electrochemical Study of Protein Modification[J]. Journal of 
Electrochemistry, 2012 , 18(2): Article 1. 
DOI: 10.61558/2993-074X.2887 
Available at: https://jelectrochem.xmu.edu.cn/journal/vol18/iss2/1 

This Review is brought to you for free and open access by Journal of Electrochemistry. It has been accepted for 
inclusion in Journal of Electrochemistry by an authorized editor of Journal of Electrochemistry. 

https://jelectrochem.xmu.edu.cn/journal
https://jelectrochem.xmu.edu.cn/journal/vol18
https://jelectrochem.xmu.edu.cn/journal/vol18/iss2
https://jelectrochem.xmu.edu.cn/journal/vol18/iss2
https://jelectrochem.xmu.edu.cn/journal/vol18/iss2/1


书书书

!

!"

"

#

!

$

#

!"#

%&'(!"#)&($

#$*!$

$

+

%

,-./)01-231345/-4637895/: 0;<($*!$#

!"#$

!!**=>?+@!"$*!$#*$>**A@>!!##

%&'()*+,-./

$

#

%

!

!

&'(

!

!

)*+

!!$

!

!!(

&'()*+,))-

"

&'

$**+++#

$(

./() 01*23456789:;

"

*2<)=

"

>? ./

$!**A?$

@AB#

%$*!!>!*>!!"

CDB#

%$*!!>!!>$!#

!EFGH

"5B'%!"=>$C$"?CA?CA="3>DEF'%GBHIF'FJHKL(BML(NH

56IJ,)KLMN

!)&(A*+*=**C")&($*C@C*$"$

O56PQR$,)KLMN

!)&($*A$CC$*$

ST

01

!#

UVWXYZ[C\]^*+_`abcX*defghij7kXGl

"

mUVW,)noX7

kpq

(

NrnoUVWC\XstukhWvt

&

wOxyz

"

J{|^UVWC\noX}~�

"

���k

���X34��

(

�<)std���

&

�l��

"

�*+,)����������7kXGl

(

UVWX

_�C\����UVW���8K X¡<

"

¢£¤l¥¦§¨X�<)st©£ª«Ojy

"

£#¬­C

\]UVW®¯OefX°±

(

²�

"

³¢£¤l�<)�´jyXµ�¶·¸¹º»¼½�UVWC\¾¿

ÀXÁÂÃÄ

(

bÅÆÇ²

"

UVW_�C\X�<)noÈÉÊ����XÂË

(

ÌÍ£GHÎÏÐÑ#no

ÒGÆu

"

®Ó5p�ÔaXÁÂÕª�ÒG

"

Ö×�<)st�UVWC\sØXÑ#noÙÚ

"

Û¬ÜÝÞ

[X�ÚsßOà·

(

234

!#

UVWC\

#

UVW�<)

#

*2�<)

5678$

!#

-=C@(!####

!9:;<

!

#0##############

##

UVWXYZ[C\áXm�Ó�X�âÀ

UVW����8&ãäX<)C\

"

åæçè

<

&

éê<

&

ëK<

&

�ì<

&

íK<

&

îK<z

'!(

(

YZ[C\ïUVWX®¯ðñ}~�ò

"

ef

ðÆóôõö

"

÷_øùúðû¥ü�

"

]^*+

_`abcX*defghij7kXGl

"

Å

{�ÆUVW,)noX7kpq

'$(

(

ýösØ

"

þÿ&!}~XC\"#ö$%&Ý'(

"

)*

ü+X�,Õ-./0_X1_ø'23�*4

5

"

6*�+X[7

(

noª­

"

�89:åæ;

<

&

í=:

&

Õ->Ó<O?@>Ó<X�*AO

UVWXBcC\h�CÔ#DXÁÂ�

'?(

(

Å

²

"

noUVWXC\CEhT^FGÝHUV

WX®¯Oef

"

{I]^J89:�:÷dX

¬Kúh�ij7kXLM

(

hÂUVWC\Xno(�åæÇNOs

Ø

%

UVWC\XP�

&

C\UVWXjQR<£

ÀS®¯ª«OefT½z

(

S¾

"

UVWC\X

P�UUVWC\XT½mÌMNnoX!ö

V

"

^[Wno�XmjQR<ãYZXst[

[Ê\]��XGl

(

]^CÔ^XXUVWC

\

"

SP�_T½stJCÁÔ

(

l^UVWíK

<C\T½Xclsth`a�bct

&

jde

fbct

&

�gt

&

hiìbct

&

j_bctÀ

<)kìtz

(

{]UVWçè<C\XT½

"

ú

hl���Xst

"

åæ

?$

O

`a�bc

&

mün�

g

&

efbc

&

Ô�ìopwObqzst

(

/^

Sr^sXUVWC\XP�

"

¢tuvXst

C�

"

�ïÁÂ[Wnow\��x(

(

ðyz

"

¿Àp{�UVWC\Xjy

"

|}³�~��

UVWX_�C\��

"

�2�c��#���

J8UVWC\X�s£��Ó_���DXn

oOjy

"

Ô�úhT^���XT½st

"

ÆU

VWC\X[Wno��h¤��

(

�<)34|^d���

&

�GÁ]��I

¸¹��

"

È���Ú�Æ*+,)no¾ö8

7kXjyst

(

�Sm��UV���tXB

���

"

�����h�Ä�¾�XUVW¢�

T^J8�� C\��¡ªØ

"

¢{6*£¤

�<)£À�<)¥<X±�¦§

'+>!!(

(

Ñ$�

"

��¨ØC\34

&

©ª34

&

jdbcO«X3

4X¬¹�Ú

"

UVW�<)noC­®x^U



VWX�<)±�£ÀjyT½�l

"

��¯°

Ý£[±�X��²ö

&

Nb£À¦³hxz´

���Xx(

"

Cµß�¬¶UVW®¯ÀSe

fXsß·Ú

'!$>?*(

(

�UVWC\XnosØ

"

|

^UVWXC\�J��UVW���8K X

¡<

"

{�8¡<³¢£¤l¥¦§¨X�<)

stñ£ª«Ojy

"

¸¹UVWC\ã��X

®¯OefX°±

(

ýösØ

"

º��<)��´

T½sØµ�X¶·

"

¢£ðñ¸¹

&

��{º»

¼½�UVWC\"#¾¿ÀXÁÂÃÄ�

"

Å

{h»�UVWC\Xno¾��µ�XGl

(

ÌÍuk£GHã�ÎÏÐÑ$��UVWC\

X�<)no���ÚXö¼ÒG

"

Û®ÓS½

noÐÁÂÕª�X�7

"

]UVWC\X�<

)noÙÚÙa>!

"

£#¾Ôa¿À

&

�Á

(

##

Â

!#

K^¢ø'

)

�

>

Â

*

XUVWçè<T½X�<)ÃÄÅ¹LÂ

'??(

##

2FG(!#9NPBDEQFNF''LRQ<EQF&H &SQPBRTFQNPEU'B)&H>&SS* B'BNQ<&NPBDFNE'UF&RBHR&<S&<QPBMBQBNQF&H &SOV0>NEQE'WXBM ;P&R>

;P&<W'EQF&H

'??(

!"

%&'=>,()*+,-./

UVWXçè<C\máE"UVWçèÆ

Ã�

05O

jd¾XçèKÇÈ\UVWjd¾�

��8

!9B<&5P<&5W<

ÉKz

$

X"#

(

*2_p/

Êh

?*Y

XUVWËçè<C\

"

{I¿ÀOÌ

ãhX*d"#

"

åæü+¦§Ç�

&

ÆìjÍ

&

KÅÇÎ

&

�,Õ-

&

?@ÄÏ

&

ÐÑ@Ò£Àü

+XÓÔ

&

�ÕOj<z

'?!(

(

UVWçè<Ö×X

Bc&ø_HNø¾�89:Ç;<

&

ØÙÚ'

Û<zX�*Ü�ÁÂ

'?$(

(

Å²

"

UVWçè<C

\XnoOT½gh7kXÝÞLM

(

GHÎÏÐ¯�Ýö8¢øù

)

�

>

Â

*

Xß

��

)

àbc

*

�<)st

"

l^UVWçè<X

T½

'??(

(

ÇÂ

!

ã¹

"

á2�â

!6>401//091>

Z[>)6

$

$

|}£S

4

âãäåèÉK¾XæKç

���¡ªØ

(

�

;6=(*

Xè�éêN

"

á2�

âëhX

$

0ûåèÉKÅSìz�8

!;8

"

!*(

"$

{íî�b�

"

SråKè

!;8

"

=$

ïªîÆ�

¾�

(

²�

"

|^ð�ñòGl

"

�b�Xûåè

ÉKóôÝõö¾ÁÔ��X�<)¦§¬÷

'/L!)6

?

$

C

4'(

$ \

¤Ñ�¡ªØ

"

Å{àtøù\

'/L!)6

?

$

C

4'(

$ \

X�<)±�¦§

"

T½úûü

^

)

Â

*

Xýþ

(

Eÿá2�â�UVWçèÆÃ

OV0

GlNËçè<C\![

"

á2�â&X"

åèÉKË�#�Xçè$QdãC\

(

çè$

QdösØ®Ó�b�X

'/L!)6

?

$

C

4'(

$ \

ïS

��¡ªØ%i

"

ýösØO&Ñ�â&Xûå

è®Ó

"

'(SªØXb�)

"

ï�¡ªØX�â

*�ö8+Æ,-X.ý®¯

(

(´X

'/L

!)6

?

$

C

4'(

$ \

E"Oçè$Qd®Ó_H£¤/

"�âX,-®¯¤Ñ�¡

"

6*Ý01X�<

+"A+ !

#

"

#

#

########## #########$*!$

$



)¦§

"

T½_=¡Æ

)

�

*

Xýþ

(

ðÆh2X

m

"

3úû¢£�

)

�

*&)

Â

*

ýþ!49îè}�

5

(

Ç7�çè<X�â_=¾ñG6�çèÃ

"

�âá2�*&çè<è�{7}\89Xý

þ

(

ûåèXb�)7�ñò¦§jdO�¡!

4X�dÃ:

"

T½_=³¡;\

)

Â

*

Xýþ

(

3

tC<f=�c����¼]UVWçè<O&

çè<Ùaª«

"

>¢£�

! ]!*

+̂

_! ]!*

$̂

Ã

Ä²�

D̀1

?@pT½UVWÆÃXÄ�

"

T½

xÆ

! ]!*

+̂

ÃÄ²�

D̀1"

mNrãA8��X

T½st!ö

(

##

Â

$#

K^Ã±�T½UVWçèÆÃ

0

¥<XUVWçè<X�<)BC¹LÂ

'?=(

##

2FG($#9NPBDEQFNF''LRQ<EQF&H &SQPBBHXWDB><BR;&HRFaBB'BNQ<&NPBDFNE'RQ<EQBGWS&<QPBMBQBNQF&H &SOV0>NEQE'WXBM ;P&R;P&<W'>

EQF&H

'?=(

##:EHG

z£�%

!

Dåè

b

Eåè

c+b!"UWD&'$

C\XF<GH�¡§¨Ýö8

)

àbc

*

T½E

åèÆÃÄ�X�<)ÃÄÅ

'?+(

(

3ÃÄÅ¤l�

¡ªØ�â¾XEåèÉKGÆ�<)¦§¬÷

"

¢£¥<õö¾X�dÃ:IÙJ

-R!U;W$

?

$ \

X

è�{K\`(ÝX��±�¦§

(

Em

"

ÿEå

èÉK�UVWÆÃ

,,,

ªL*MÅdw_

3Z2/

GlNËçè<C\[

"

çè<XEåè|^%&

Ý¥<

-R!U;W$

?

$ \

XfN{àtOW6*�<)

±�

(

PQR�ÀXNS

"

²ÃÄÅ¢£T½\T

/

!

ÃÄ²�

D̀1

X

3Z2/(

²�

"

3t>Ël^U

VWÆÃU(J

Od>!C?*?C&-98>@@+

O

ed>!"?A

X

no

"

½KXU(cVOÃWstXÁÑ

(fL

zK

^XQdI�X¦§¡<YQýö8

)

àbc

*

�

<)T½sZnoUVWçè<C\

'?C(

(

|^X

Qd¢£uv�¼[i�çè<�âXªØ

"

m

ö8\�Xçè<«Xjd

(

�h(´b�)X

XQd¢£GÆ]^

"

��¡ªØXçè<�â

O�h(´çè$X

d)0

ef<L©ª_`a¤

Ê�

"

¢{�L©ª_`ç���¡ªØ

(

�[

"

(´båÓcQdd-\L©ª_`ªØ6*`

(X�<)¦§

(

²st]UVWÆÃ

OV0

XT

½xÆ

*(!C

ÃÄ²�

D̀1(

Ôò

"

�TL©ª_`X¦§`(Gl

"

GH

ÎÏÐ§¨Ýö0K^Ã±�T½UVWçè<

X�<)sZ

'?=(

"

ÇÂ

$

ã¹

(

ÿç��L�¡ª

ØX�âá2�UVWçèÆÃ

OV0

XGlN

Ëçè<![

"

çè<X"åè�8Ël*2ì

bcXjçè"åèj_«XÛ®Ó

(

²�

"

E"

*2ì¾efwOì!4X�B�®Ó

"

ªØC

\hefwOì

>

g$"F<2Ã}Ó2XL©ª

_`Ëç���¡ªØ

(

|^g$"F<2Ã¢

£¥<F<Sá2

?"?g"C"Cg>

hëK]ijKk

l

!?"?g"C"Cg>QBQ<EDBQPW'UBHXFMFHB"57h$

6*�<

)¦§

"

Å²�âá2çè<r[X�¦§3ª

îQ01XmB

(

3tC<¢£ª«çè<#D

"

{I¢9î]UVWçèÆÃ

OV0

Ä�XT½

"

+AA+

!

$

#

################

n

#

oz

%

UVWC\X�<)no



T½xÆ

! ]!*

?̂

ÃÄ²�

D̀1"

T½?@Æ

! ]

!*

?̂

_! ]!*

$̂

ÃÄ²�

D̀1(

$Qp�¥<Xb

ºqr¨s

"!

0L©ª_`ªØ�h

+

0efw

Oì

>

g$"F<2Ã}Ó2

"

{�efwOì

>

g

$"F<2Ã}Ó2¾

"

g$"F<2ÃOef

wOìXtÙuÆ

!(Cb!(

|²¢A

"!

0L©ª_

`ªØv�h

=

0g$"F<2Ã

(

0J

"

ïle

fwOì

>

g$"F<2Ã}Ó2C\XL©ª_

`GÆ¦§bc¢£6*wk`(Xx7

"

((

ÓyT½¦§XyD

"

YìT½X��D

(

Ô�

"

3sZzlÝ�B�lìXj_«X_=

"

]�

B�XT½gh­0X¶·

(

##

Â

?#

UVW*2ì<X�<)�{¾T½¹LÂ

!0$

OUVW*2ì<T½R�À|O

6

$

-

$

}DXÂ=Â

!h$

!

~ÂÆ

6

$

-

$

�

= ]!*

Ĉ
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