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Effect of La’>" lon on the Catalytic Activity of Catalase
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Abgtract Hfect of La’* ion on the sructure and activity of catalase, as well as the chemical process of catalase
interacting with La®* ion were invedigated for the firg time by a combination of ultraviolet-visble , fluorescence,
synchrorous fluorescence , FT-irfrared and X-ray photodectron pectrosoopic techniques. The results indicated that
La®* ion could interact with O and/or N groups in polypeptide chain of catalase, leading to the change of eectron
dendty of S, O and N atomsin catalase, meanwhile , making the heme active center of catdase be towards high gin
date and nore flexible , and causng ome extent of corformeational change of catalase , dtering the folding gate of the
whole nolecule , thereby changng the cataytic activity of catalase protein.
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(synchrorous fluorescence, SF) X (61 , 2nm,
(X-ray photoelectron ectrosoopy , XPS) 2.3mm® | L&t ,
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1 La* CAT
1 Table 1 Hfect of L&’ ionon the cataytic activity of CAT ([CAT]o =
2.66x10" nol-L" %)
1.1 [La*] [CAT] Activity/ (U-mg™?)
CAT dgma (c-40, 0 1.38 x 10*
240000 Da,, > 10000 U/ mg) , , 0.5 8.48 x 10*
325 mml LL-em ! 405 nm 3 4.83x10°
(9] [10] m g 0 4.14 x10°
mmol- Lt (PH 7.0) , 20% (VI V) 0.1 nol- 400 2.76 x 10°
L'lNaCI, n=6, eror £1%
1.2
UV-Vis Varian Cary 50 Pobe  UV- 0.18 4
Vis , 107ml-L° Y AT 0164
Lt | 1h 014 )
Varian Cay Elipse , 0124
5nm, 600 nm- min~ 1. 2 010,
, 0.5mm, 0.8 mnt. § 008,
XPS VG ESCALab MK2 < 0'06_-
, Mg K : 225 W, ]
80 eV, Cls (284.6 eV) 0047
1nl CAT ( L& ) 20mo-L} 0% | | | _
H,0; 205 240 rm 200 300 400 500 600 700
, CAT (2] Wavelength/nm
1 ( LT CAT=1.4) La* ( )
2 CAT - ([CAT] =2.66x10" " mol-L " %)
Figure 1 UV-Vis ectradf 0. 2661 nol-L ™! CAT in the presence
2.1 La*" CAT (lidline, L&* CAT=1.4) and absence (dash line) of L&>* ion
CAT H.0, H.0,
(31, CAT 2.3
La®* , CAT 1
La®* CAT : a7 19,
‘ " : ‘ " CAT (Tyr) (Trp)
“ Hormes's " (41 La®* CAT (Phe)
, (9
2.2 - (201, , (AN) =70 nm
- ( 2 CAT 275 nm , La®* T Tp
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Figure2  Synchrorous fluorescent ectra of CAT in the presence E 1
(a, [L&*] [HRP] =0.5) and absence (b) of L&* ion AN =70 2 ]
o ) 40000-_
20000 4
2.4 XPS 0+
XPS 1200 1000 800 600 400 200 0
=3 CAT (a) (b) La’* Binding energy/eV
XPS , C(19) , O(19 , N(19 , S(2p) La(3d)
2. 3 (@ (bLa* CAT XPS
La" XPS
2 CAT (a) (byLa*"

Figure 3 XPS ectradf 5.56 nol-L " * CAT in the presence (a)

and absence (b) of L&* ion, bottom isthe XPSfor free L& ion

Table 2 Binding energies (eV) for CAT with and without L&*

ra* cAT) C(19 O(19 N(19 S(2p) La(3d) 3
0 284.60 530.95 399.70 168.15 —
400 284.60 531.55 399.95 163.95 835.95 CAT
Lads 284. 60 — — — 841.25 ’ CAT o N ’
Tyr Trp ,
: , La’* CAT ,
, Lat ! !
e ' : ar
0O(19) , N(ls) 0.60ev 0.25¢eV,
O(19 ,N(ls) ; ,S(2p)
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DFT Calculations on 6 Thiopurine Tautomers S lso . .
6 e H The BAYP 6-311G ~ cdculation resuts sow that 6
HI\L | N\>7 I\{SK/EN,; thiopurine exiding as the thione forms is the predominart
N3 Eg NN iomer in the gas and aqueous phases. The thione
L1, Bao-Zong N(7) (H) iomer is nore gade than the thione'N (9) (H)

iomer in the gas phase whereas the thione N (9) (H) isomer is more gable than the thione N

Acta Chimica Sinica 2004, 62(11) , 1075 ) ]
(7) (H) isomer in the agueous phase.

Sudy on the lon Veocity Mapping o the

Photodiseociation Dynamics o CCg Br An accurate ion lens was smulated usng a D ion

trjectory Smulaion package (Smion 7.0) in this paper.

The dmulation got an dfect thet dl particles with the same
intid velocity vector were mapped onto the same point on
the detector. A highrelution gpparatus of ion veocity
mepping was built by udng the dmuaing resut. The
photod ssociation dynamicsof the CO3Br was sudied a 267
nm. The threedmendona velocity and angular
digributionsof Br (*Py2) and Br” (®Py2) were determined. The velues of anisotropy
parameter 3 wereP (Br) = - 0.48 andPB (Br ") =1.44, repectivdy. A quaitative model

o the photod ssociation dynamics of CO3Br was suggesed.

ZHU , Pong Shu; ZHANG, ng; TANG, Ying;
WANG, YarMe ; TANG, Bi-Feng; JI, Le;
ZHANG, Bing
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The changes in binding energy of

Hfect of La’* lon on the Catalytic Activity of 100000 O CAT indicated that siter adding
Catalase 90000

80000 ] Nis La" ion, the densty of core

? 70000 levd dectrons were dtered,

E ‘5’((’]((;2((;: Lad probably forming the comrplex of

2 ool S2p La’*-CAT. The extert of La"

;:: 30000 b ion dfecting on CAT was

& 200007 different. The results showed that

10002: the electron density of O, N were

10000 a  decreaed and that of S was

200 1000 800 60 400 200 o  increased. Moreover, for La 3d,

Binding energy/eV the binding energy was decreased

from 839. 10 eV to 835.80 eV by
3.30 eV, it evidenced that eectron atracting L&* ionwoud bond to O and/ or S, N aoms
o amide in amino acid reddues, reducing the dectron dendty o the ligand a@oms, then
dtering the folding date of the whole nolecue, thus redigributing the dectron dendty of
heme active certer, leading to increment of electron dendty of S aoms o internd
hydrophobic disufide bonds in CAT, eventudly changng the flexibility of heme active
center
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