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Studies of relationships between the polymorphism of COMT

gene and plasma proteomic profiling and children’s intelligence

in high fluoride areas

Master Candidate: Xiaofei Zhang
Tutor: Professor Aiguo Wang

Abstract

Fluonne (F) widely exists in environment with a significant increase in body burden
accumulation in recent years. Intemal exposure to F due to diet including food, water,
fluonde-containing dental products like foothpaste and fluoride supplements, is extensively
researched. Additionally, industrial pollution and coal burning have also been reported to be
major sources of internal F exposure, espedally in China.

It 1s known that excessive fluoride intake over a long period of time may result in a
serious public health problem called fluorosis. In addition to well-kmown effects of
fluorosis on skeleton and teeth, the neurotoxicty of F was also confirmed. Roholm et al
found that exposure to fluoride can cause bad effects on the central nervous system in rats,
generate significant reduction in myelinated nerve fibers, extemal granplar layer in
cerebellum, and increase neuronal apoptosis. In addition, alterations in the density of
neurons and in the number of undifferentiated neurons were observed in the brains of
fetuses therapeutically aborted in an area characterized by endemic fluorosis. It has been
indicated that the severity of the adverse effects of fluoride on the behavior of rats is
directly correlated to the concentrations of this ion in plasma and in specific regions of the
brain. A growing number of epidemiological studies reported that the levels of mental work
capacity and the Intelligence Quotient (IQ) for children who were born and raised in the
areas with endemic fluorosis were found to be lower than normals.

F concentration in dnnling water is long-term stable in years in a certain region.

Once absorbed into the blood, fluoride readily distributes throughout the body, with the
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greatest amount retained in calcium-nch areas such as bone and teeth (dentine and enamel).

In infants, about 80-90% of the absorbed fluonde is retained; the other is excreted primarily
via the urine. Therefore, urine F and serum F concentrations as the internal exposure index
can systematically reflect the burden of F exposure in drinking water. In this study, we
measured children’s intelligence quotient (IQ) using Combined Raven’s Test for Rural
China (CRT-RC) and determined fluorine concentrations of serum and urine employing
fluonn ion selective electrode, and investigated the correlations between the urine F and
serum F concentrations and the children’s IQ.

Studies suggestd that the neurotransmitter dopamine plays an important role in human
cognition. Computational modeling studies indicated that dysfunction in dopamine systems
accounts for abnormal cognitive control in the prefrontal cortex. Catechol
O-methyltransferase (COMT) is the major mammalian enzyme involved in the metabolic
degradation of released dopamine and accounts for more than 60% of the metabolic
degradation of dopamine in the frontal cortex. It is therefore plausible that genetic factors
that affect COMT function may significantly influence cognition through affecting
dopaminergic function. The COMT gene contains a functional polymormphism that codes for
a substitution of methionine (mef) for valine (val) at codon 158. The met allele is
thermolabile and has one-fourth the enzymatic activity of the val allele. Egan and his
colleagues found that there was a relationship between the COMT wall58met
polymorphism and cognitive function. However, the relationship between the COMT
vall58met polymorphism and cognitive function of children in fluoride area has not been
reported.

At present, the study of biomarkers of children with mental retardation is ralely.
Studies have shown that thyroid hormone levels can be used as a sensitive indicator of
detection of mental retardation. As direct executor of life function, proteins can directly
reflect the physiological process relative to genes. Therefore, we can make use of the
proteomics approach to study changes of certain protein or peptide level in the development
process of fluorosis to find the abnommal expressed proteins, so as to provide certain basis

for identifying the biological markers of fluorosis children.
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Part | Drinking water of high F on children's IQ

Objective: To investigate the relationships among the children's serum F, unine F,

thyroid hormone levels and children's IQ in the high fluoride areas.

Methods: we collected the samples of the drinking water, urine and blood and
measured the F concentrations, the levels of thyroid hormone and children's IQ using F ion
selective electrode, radioimmunoassay kit (RIA) and the CRT-RC.

Results: The concentrations of urine F and serum F, TSH values and IQ scores were
significant different in children in the high fluoride group compared to those in the control
group (P <0.05). Speanman rank comrelation analysis showed negative comrelations between
unne F, serum F concentrations and children’s IQ scores (r; =-0.206, P<0.01,r,=- 0.187,
P <0.05).

Conclusions: The long-term intake of excessive fluoride can affect children's IQ.

Part [ The relationship between COMT gene polymorphism and children’s IQ

Objective: To explore the relationship between COMTwvall58met polymorphism and
children's IQ.

Methods: Polymemase chain reaction (PCR) and restriction fragment length
polymorphism (RFLP) methods were used to discem the relationship between the
functional polymorphism of COMT and children's IQ.

Resplts: Children with the high-activity val/val genotype showed significantly higher
IQ scores on CRT-RC Test than those with low-activity genotype.

Conclusions: The wal/val genotype may have a protect effect on cognitive

performance in children.

Part Il Proteomic analysis of plasma in children chronically exposed to fluoride
Objective: This study was to investigate the differences in plasma proteomic profiling
between children of high F exposure and controls.
Methods: 10 children of high fluoride exposure and 10 children of nommals were
selected, respectively. Plasma proteomic profiling was analyzed by formatnx assisted laser

desorption ionization-time-of-flight mass spectrometry (MALDI-TOF-TOF MS)
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technology.
Resplts: At the high F group, we found 7 differentially expressed protein spots and
five proteins were successfully identified, which were found to be upregulated.
Conclusions: The alterations of the plasma protein expression patterns provide certain

basis for seeking sensitive effect marlcers of fluorosis children.

Key words: fluorine, children’s 1Q; COMT gene polymorphism; plasma proteomic;
PCR-RFLP; 2-DE; MALDI-TOF-TOF-MS
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TSH RS e AE AT R & Jb WA

2 REHL
21 MRMR

Fod iR RIE e AR A R B X ). e S AR HFEE . 8E
A i ARG SE VL SCATEE SR, BRALE B UUKBGR IR T 1.0 mg/L XA 115E 4% 68 £
JLECH AR, PUKBAREES T 1.0 mg/L X 1A 9% 55 4 JLE yE WA, 3t 123
% JLHE . {6 )L B R el 4P AR GEH A 15 B B2 e A J0EAT 1Q 3k, - RIEH
UORIKEERIML . RAEPFEA.

22 FEARRIRE

W)L F ok PRIKHE 10 ml F i M Z S WEHE S, H 1 B2 T 54
il FO )L B2 S A A ML 2 ml F JEHURERAY R R b, i3 30 min /5, 3000 r/min
B0 10 min. #MLEH B EP &, 4 CHEA, | RS Hr. f£5 U057 6:00 AM-8:00
AM P8R U R T Fin 2R . 1 BZ BT o .

23 IQ J ik

KR (P EBEEREE LW EMY MILEETH W, REIILEEHHEBR
(CRT-Cy) HEJLEER .

P EBK-SR B LAY RAFILEF HE B (CRT-Cy) » R REERKFEAN
T T BTG T R SR A A EE SO AR Y2 Rl EAZ T 0 AR . B SO A% 2 — b i {1
AT BEF R MmN, RZEENS . REZESIMRS, ArtE, =
H-FR AL, #5288 TEE U6,

JU B0 A A AR A B T, MO B E VRS EE G, JLEAE 40
min B, LS EM EAfEE, RN JLE R RS AT Wt —
MBS, ATRIRAE RSN . R4 CRTRC i S TFME — P IEH 98 SR 45 B4
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24 R ECH)
2.4.1 NaF 45 f: fiff & #0009 8o ) -

AEFRFRELAE 120°C FHLF 1 h ) NaF 2.2101 g, In 235 /K #E, £ % 1000 ml,
e ARdE R F-& 4 1000 mg/L, 4 CIRFFEH].
2.4.2 NaF #5 dE T{E #h 8cH)

Ak & I NaF A7dAE % & 10.0 ml A] 228 7KW FESE 1000 ml, fdrdEd F
&N 10mg/l, 4CRF&EH.
243 S OREELE P (TISAB) AJMCHY:

114 ml vKAER%, 116 g S¥1L#y, 588 girimi =Wy, Rl X FKIFER NS
J, F] 10 mol/L NaOH i#77 pH % 5.2-57, &% 4% 1000 ml.
24.4 Inix TISAB 480 H1:

AEF L 20.0 ml NaF t5dE TfEd#, F] TISAB #fE %% 1000 ml, HZEMPHF
0. 2mgl.
2.4.5 KCL i FiF# a7 8C H1) -

IR KCL, HXBEF/KEE, HEZE2A gmirtand ks, 4 CRiF&
Hl.

25 Jrik
2.5.1 PUKFH LR W% B
(1) Wi Ee .

5 900 BT e AN H R R A e e A b, SRR e N T 0 A e R
0, HREH&EMV 55T .
(2) AxdE T AERZR 22 d1).

oA 00 ) Wi £ 43 %0 9 0.00, 0.20, 0.50, 1.00, 2.00, 5.00, 10.00 mg/L f5 %)
. 4 %IWLIEL S ml < %y 0.00, 0.20, 050, 1.00, 2.00, 500, 10.00 mg/L 7% 1k
PARAETEHCT BedR b, NN Sml TISAB, 40 . 3 H 5 s d% 5508 7 k78 i, A%
FHgEmER L, ERESTEGAEE (88 a0E ST 0.5mV) .
(3) /K E:
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AEWREHL S ml AKEE PR, HInA Sml TISAB, %), 3 bk da s .
(4) &5 Bt 5.

K EE=10F"%], X rha lyELEHGRAOSNE, b NELEHE A RME.
2.5.2 FREUAG 305
(1) o Ee 4.

B BT O H R R R A A b, R el A B Y AR I
0, HRE&EmMV 85T .

(2) # ok T A 2k A2 1) -

AE BRSCH) S £ 450 v 0.00, 0.20, 0.50, 1.00, 2.00, 5.00, 10.00 mg/L i HK %)
WO 4T SUWEIL S mi #< %y 0.00, 0.20, 050, 1.00, 2.00, 5.00. 10.00 mg/L /7% 1k
PARAE BT B4R b, NN Sml TISAB, 47 . 3N H A0 s 4% 3508 7 e 78 s, A
F AR SE b, RS TSI E E (5 B BN T 0.5 mV) .

(3) PRI SE:

AEWRREHL S ml FREE FRedidh, HIn Sml TISAB, %), 3 B e da s .
(4) &5 8t 5.

R &= 10E], {rha MELENHA RSN, b yELE HA R E.
2.5.3 i %9 G s B3
(1) W ids.

AW (AMPRORNM KCL H0D P68 LS B0 7 B, w4
i BT OO RE, H R E TE TR N —SMATHRP. AR &S TERETFE
20 1-4 mm,  JCARGOGESRE S 00 PR HE A [E].

(2) #5 ok T A2k A2 1) .

oAk i 9C 1) LI £ 4 %0 % 0.00, 0.20, 0.40, 1.00, 2.00. 4.00 mg/L &K %)% .
0 SERT 43 AIEA 1:1 6 Ho A W FR &0 . R GICIRCDN FESSWITL 10 il 7 SURER, Dn-F 35 BraT 4%
P 6 L, BRROF B 7 iR e . 4 30 s WAL EZEICANF 1 mV
B A e, B A . B Rt R 4 9, PARS 1 W ER k. B
I 5 iy A B A0 K5 b NN BEF & R 2T 79 e A1 S 30 8 R R s L e R
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(3) DnAxA AR AT B 5E -

B30 Wl 287 /K 30 W hndx TISAB %), [6 Bk EI i, idh .
C4) i ¥ 5E -

B30 W %45 30 Wl hn#s TISAB %), [H EiL@EXBAE, W E. fEAR
[S0F5h B, B ROR SRR FEF & 3R N b sE R JEACEE i . B0 10 NFEA, ndu
— R FEARAERE .

(5) 5095

i i 9 =10 — 10E ™, 05k a Y ELR BN A R, b MELRE R
H AR
254 ML T EAWE
(1) W FHE & R R A7
@© T3 #rdEdh:

R, A4 R BIRE AR S B0 AE Bkl DN 2 R RE, T b 0 AxdESL A 1.0ml ZE 1R
KGR, Jetrdidh A 0.5 ml Z8MRKIGRE . 8 15 min [SIBEA AR, S
WS %090, 05, 1.0, 20, 4.0, 8.0ng/ml. #xA4EHHG 28 CRAFETFaE 42 K.
@ ¥1-Ts:

Wik, EEMA, NPERTIEs.

@ EH-Ts Uik

Rk, 4R AR 2R TRUK RS .
@ T3 8PH0 ¥ RHE 5B A

W, BHREEWA, BmERresiEs.
® T3 HFE MG

YR Fdh, A4 H] BT EERE AERR HB N 0.5 ml Z&IR K RE .

(2) W5E %

WS AP R 296 R, I8 4% NSB, Sp-Ss fIffFE M MmS, TR 1-1

In¥e.
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% 1-1
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B AR 2 THE NSB & So B Si1s B B IEEFEGLE
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JiE 37 000 375 B A U 5 — — = = 50
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SE AN UTHE B A RUHE ¥

(3) IEEHL Ak 34 H s
2.5.5 IMLid T4 B0 E

(1) WRFHE & R A7
@ To b5k §h
R, A R AR AR B0k Rl DN ZE TRUKERRE, JT b 0 AxdEdL ) 1.0ml ZE R
KR, HLEREMA 0.5 ml Z&WR/KIEE. F8 15 min GRS A HA]. HEER
#PE4r %109 0, 20, 40, 80, 160, 320 ng/ml. #RAEHE TG 2-8°CIRAFEA fasE 42 K.

(2

N
(=

@

3 Ty

Wk, HIEMWA, FEEriES.

@ ¥EH0-Ts Pk

Ok Fh, 4R BT 2R TRUK T 2 .

@ T 8PP0 F G HE 57 B
W, BHIEWAR, PR aigEs] .

B Ts JH$5 LY -

16
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{4 F] AR dEm NN 0.5 ml ZE88/KiH#E .

B F- it
(2) WsEH R
SAE4T NSB, So-Ss FUFFIFES B, 2

MEEERZLHERES T, Blid5?
HINFESSIE T R 1-2 k.

£ 1-2 ML Ty E IR

B R S TH®H NSBH#® So B S1s & Jifi % BRE o
Ts A5 HE §h — 50 50 — —
Ts t5dE i Sis - = — 50 —_
S35 100375 B A 0 B o = s — ~— 50
) 2 % 200 200 200 200 200
&K — 100 — — —
—_ 100 100 100

¥ Hi-Ts itk
4R S), 37°C/Kif 45 min
500 500 500

— 500
o AE y iFHEE B8 EA

Ty 5P 50 3 G 428 53 28 77
4IRS, FEAE 15 min, 3500 /min 2.0 15 min, WS i
JUVE B0 BUH % ¥

(3) BRHLAk HE ¥R
2.5.6 ML TSH A0 &
C1) WFE & R SR 17

(1) TSH #54E 4
R, 0 B AT AR NN 1.0 ml ZE8/K 78 003 8 JG I8 SI M R . 3 R S LR 4y

MA0, 1, 3, 9, 27, 81l ng/ml. #AEBIF G 2-8CIRAFAIFEE 42 K.

@ 1.TSH:

Ok o, FEE PG 8 -

@ HPi-TSH Hiik:
W oh,. BIZE PG 2.

17
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@ 8PP G G HE 51 8 )

WA, D FERT RS .
© TSH 7 ML

JRFah, R RT SR AER BN 0.5 ml ZER AKIRE .
(2) W 5g 9%

MEARE R ZIBREFH T, ACSEHMS NSB, So-Ss MAFNFEM . 2RJ5 A
TONFE ST R 1-3 ok
£ 1-3 il TSH 9 5 25 9%

E AT BTE  NsBE LR FmE AR
TSH & ik — 300 — — -
TSH 45 Ak — — 200 — —

P Sh el i - — — 200 200

41 -TSH — — 100 100 100

5y, 2-8°CiEAEl 37°C/KHE 25N

1¥1_TSH 100 100 100 100 100
BA, 37C/K#i 2h
SR e — 500 500 500 500

A1, #iE ¥ 20-30 min, 3500 r/min 2.0 15 min, FF L, v iF¥EE LW e BUH
.

(3) BN I8
2.6 Hiabig

A Al SPSS 11.5 M #TH T o, AR EECRA t 158, WAERM X R
K EHKRHA . LAP<0.05 hERESITFE L.

18



P EEXSFW TS MNIEX
g A

1 SRS AL IQ 15 4

MEAHS SBAILE AT IER AN 1138116 &, WHER ZMX 5%
ZR (P>0.05) . WHILERN IQ BoE%it¥ER (P<0001) (R¥EI1-4) . ¥
fERmE, ML®EIQ BoEmBAMNBHZESItFER (P <0001 , %
BIQ 4o XER (P>005 (W& 1-5). WHHEILE IQ 14457 tEH Z M3 K4 it
FER(INE 1-6) . EXIBH, 47.1%JLEAT IQ B 7 HE S HAMFLLLE Q 21200,
AL & M 21.8%. AHMH L AT IQ 15 454 A6 1E 110-119 Z ] (29%) , 1 & 36
)L IQ 195 B 4r (e 90-109 Za] (40%) . fE WA 9. 1%L BF R N
P (IQ<89) , MTEAMMARNA 2.9% (WHE1-1).

F 1-4 IR A0 EEAH JLE Y 1Q 3 4
45 A #4 IQ{f (X%5)
o B4 68 117.75+12.744
WA 55 108.69+13514""

i Lt B S14 L, TP < 0.001

15 AFEAMmEHAHANA EMERILE IQ 14 4
o1 5] IQ 4 (x£s5)
male female
o B8 41 115.60+14.573 11028+11.145
g 111.63+10.547 105.86+£15.520"

i St 414 L, TP <0.001

®1-6 AlETERJLE IQ 1855

¢ 51 A 1Q #34F (X%5)
male 56 113.73+£12.841
female 67 113.67+14.652

19
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@ xR
50 & gL
B
;,&-5?: 1
<69 70-79 80-89 90-104 110-11% 120-12% =130
107353 41 4
P 1-1 RN s R AH )L 1Q 19 43 4 A
2 ERCAH AN AR A UK W LT BRR S 7 R
M PUKBAERN 140+ 130 mg/l, A FAHAMDOKBARIEN 0.63+0.07

mg/lL, WEZRHESit¥ZE5R (P<0.05) .
PR (2194093 mg/L VS 0.80+0.29 mg/L) . ML i/ (0.20 +0.09 mg/L
VS0.04+004mgL) 7emmf L3R & P4 )L#E (P<0.001) (WEL-D) .

%17 WMRASHRATOKE. RE. MEHAE (Y5 mgl)
H A H( KL PR 9 ML 375 98
o B 2 68 0.63+0.07 0.80+0.20 0.04+0.04
5 A 55 1.40+1.30° 2.19+0.93" 0.20+000"

e SGatid g4, P<005, "P<0.001.

3 AR X B 4 LB LY T Tow TSH AKF

e BUEH 5 A A 2 [m) JLEE s TSH ZKSF (3.7+£2.12ng/ml V'S 2.67+0.67 ng/ml)
gt FZER, M T3 /KF (2.224+£037 ng/ml VS 2.15+£043 ng/ml) . MLiF Ty K

F (857£17.11 ng/ml VS 908+ 11.92ng/ml) KER (WE1-8) .
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%18 FMEASEMMA T . T TSHE (¥ ngml)
ZH 5 T3 {6 Ty {8 TSH {8
r— 3154043 00 82110 3.6720.67
—— 2.2240.37 85.7417.11 3.7£2.12°

i St E g L, P <005

4 HFK It

Spearman %5 244 e 0T s KBS BRI . LSS Z M f27E IE M A R (1,=0.372,
P <0.05,1r,=0.2378,P< 0.05) , FR¥#. ML WA ES L IQ 195 2 )47 £ i % ) 11 4
FeFH|: (re=-0.155P<005 r=-0154,P<0.05) .

i

— RYIWFFTR W], & R FE AR L B £ RN . 76 PubMed #04E FE H
(http - www ncbi nlm nih gov/pubmed) & AN F7 #4718 & B s, X Fh#E L ERF RALALE
b [E 3 GEAT, PG A EEIRA .

AR, EEAESHFMXAILE IQ BRI FIEFEMmXAILE, XS5
Trivedi MH %5 i &30 — 8P . % ik w4 [X 09 8516 BF 7 HORE5 4 S04 W1, L3 L3
L RBURE S )L IQ 13 /-4 5%, M LB . RBUKREEF &, JLEAT IQ 18 7
BEK. |G WA, BORBREE 2T E 0L 1Q AKFiyfE4x, BAERNGBR S,
e A A B A L B Z M) AT T3 T K FESZiFF 2R . i TSH KFaE% it
S, EWAILEAMT TSH /KFISE IER EKF W, XnI6E & i T & H) H
AR IR i AL PR S HOR IR B A RS S S BN, PLAGl B Bt Y 1 I (e
T g R R R E R REE (TRH) 403, M TSH s bn. a7 i il i
Bi B, SR LR L 0P 2 R eoh ik AR e waPTT) . Guan I EF R IER SEIEN
i H5 0 T LA 2 R 2 B R E ), Wang %%t 4.7 % LB WPPSI (5L
W B2 BT LT AN 2R R ) WS BBV SRIBAZES T RHERM IQ KM

AREHiG IQ HX. CRT-RC 4% &0 W %2 fE F fZ 4 B4 8 100 m A2 B
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IO R (O O S e, L R SE AT L AT J9 R 1Q G, (E ASRE
$t36F 50 1Q M, X5 Wang f Guo Z90F 5t — 80 31,

Bz, ROMMRMETOKE FPHEHBX, M5k E. RERESILE 1IQ 842
MIFFEMMEFARR . RMNTGEEAREMA DGETHE PR, UBEERSKKE T
FEEW NN BEEKFOIEGT, JLEIQ 845 HIBAZM REGFERR. B,
W B — B R AR A IR T B WF Foas .

(5]
(]



(k¥ phEEXEFWMETENMIEX
Bl coMT 2K ZE&EMS JLEE IR

2550 T B EL RN 955 AN THAER ¥, 10 COMT x5 LRk (i 1 B
i E EIER], Kk COMT i\ HEATE L, wIiema BN 2 R AR TR,
i B AR AN nzh EHY. COMT HEPILE S 158 NHE I FHE— 4 G —> A 7%,
145 S B fry = M h SZ( R (val) BRRERERZ (met) , [E]6F COMT ZE K AN #4 AR 7%
#EIEAM, 7276 valival . met/val. met/met —FhEEPIRY . A gdtliill it PCR-RFLP 75
574 COMT 2R 5 )LE W /K FRI R K .

MRS Tk
1 {38 55
11 FEAES
TXA00ZRY e AL AW 0. Ll = BT 2RCHER 2 +)
IR A B OHIDL-58Y: Rl o R 2 Es
S804R K i B0 . 2[5 Eppendorf’y )
WA = FKHT . dE ST BT 38 ik
PTC-200 PCR{¢: J:[¥MJ Rearch’) #)
AP LB U ki BT A — (38
DYY-I7H dik % JbsiN—{38 1
Biometra TI 1 BDAKEFE AR 7 %% 28 [ Biometra 23 )
12 FE W
4> DNAZE FH IR PGA & Abst RIRED R IR A )
KAKZEE orbrat): Eilga =
SRR (Tris-Base): J:[E Amresco/d#)
LR/ W (rtrald: Bilgatin =
2 ¥BHE
21 HRMR




C R RHBEASWEEOIEX

A AELE A Mk 1 ml F EDTA Hikif i XM ED, £o &%, -80
CH4F .
22 TR ECH)
2.2.1 DEPC /KNG #1

J{ 100 il DEPCi## 1999 ml = Z& /K, FEH 5], 5N H RAETUKE .,
4 CRAF&H .

SR oI EMRERC, RIERAKETEIR, BRITHEPEN T, MAE
WDEPC/K, {4 B} #43{<% 29100 pmol/ul.
S TAER: I ERMRI0EMARSI P TR THEREL pmol/ul.
2.2.3 10xTB EHi 3k 28 pPik
¥ 0 F7 &t Tris Base 121 g. ##%51.35 g. EDTA-Na; 3.72 g, 800ml =7 /KiffE, &
HAE1000ml, FiERAF. HAHNHRFES, {EHDNAHL KRN .
23 PCR %4k
2.3.1 & HOAR DNA A9 #2055 £ i 0] HEAT
(1) HL 200wl & if-F 1.5 ml B0,
(2) A 20 ul JEM K W, WA,
(3) Hn 200 ul £8phi GB, FE4rM{E 4], S6'CHCE 10 min, M fa] 6 (550 51 Ok .
(4) hn 200wl BAKZAE, FOGES, Hada]fE o SR ITE.
(5)¥ _E— 3 PG i o S sE #A — AW kg A CB3 b (W B CB 3 AWUE B ),
12000 rpm #5.0» 30 s, {88 B b A BEH, 5 WREEHE CB3 IUAWUEEE | .
(6) [IWeBitE CB3 b 500 ul 22 pPiff GD, 12000 rpm .0 30 s, {8 il si 45 b i
PEHE,  HEWREE AE CB 3 BN sk .
(7) [ W Bfd A CB 3 b 700 ul ki PW, 12000 rpm B0 30 s, {8 st 45 b
PEL,  HWEE AE CB 3 B WSS .
(8) [ Wi Bfd £ CB 3 b A 500 ul ki PW, 12000 rpm 250 30 s, {8 4siie S 45 b i
1 %

24
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(9) #Wekd+E CB3 AW EE v, 12000 rpm B0 2 min, {BI#EEH . ¥ WL+ CB 3
B P EERE YO, DLARE BCTWBE R R P AR R A S
(10) #WebiAE CB3 AT 1.5 ml B.OE A, [ We B b m) {0 B 842 Wi hn 601 Ak 22

PP TB, EEACHE 5Smin, 12000 rpm Z.00 2 min, 95 BOCHE ) B0 E P
C11)%5 B0 19 3000 i3 B X%k b CB3 v, G AE 2min, 12000 rpm #.C» 2 min,
R R B E .
(12) #1356 DNA #ETsr %, -200CKHRAFEA .
2.3.2PCR ¥i¥
(1) 4% PCR mix i8] 45 MCH) FOMidk & sk 2-1)
% 2-1 PCR mix Wik K

Wl & Cul)
PCR mixz 10
Forward primer 1
Reverse primer 1
DNA 2

Free water Upto 20

(2) £FME, ML, #&-F PCR X+, PCR RNk M: TiZEME, 94°C, 90 s,
R I5#AT 40 1053 : 94°C, 30s: 60°C, 30s: 72°C, 30s, ZJ572°C, 30s, 4C#
JE

(3) PCRGI¥Hh LA TA Y T EGIR AT &bk, ol 9 8RN TFR2-2.

*2-2 PCRSI¥fii &

Gene name Pnmer sequence Product length

F 5-GCCCGCCTGCTGTCACC-3°

COMT 218bp
R 5-CTGAGGGGCCTGGTGATAGTG-3’

(4) PCR P=¥) %) dbf7 Bt e v, 8K-20°C fRiF& Al
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24 MU RN
2.4.1 %88 ferments 2> ) 538 /)80 15 U0 0 £ 0K 10 ) BB RN R(ing 2-3)
% 2-3 Mk R

i 43 & Cul)
PCR 7=¥) 10
Loading buffer 2
Free water 7
NIalll A 1] i 1

242 BEME, MNEL, HF 37CHEEKBHT, ¥ H 6h.
243 @S #S T PCR &9 NN 5 ul /Y 6xLoading buffer.
244 fEHEN 150 V, Wi 100 mA & F, A 4.5%5 IRHRE K 30 min /5, B
Kb e VKRR R PSR, ot AL
245 COMT %572 A (met) AIREYT] N BN 114bp, 700p, 54bp: Z5{0ELH G (val)
{1 W 47) H F2 2y 06bp, 70bp, 54bp, 18bp. COMT = FhALEH % 9 M) 1 E4r % 09: val/val

(GG) % (06 bp,70 bp, 54 bp, 18 bp) . met/met (AA) KLFEH (114 bp, 70 bp, 54
bp) I met fval FEFH R (GA) (114 bp, 96 bp, 70 bp, 54 bp,18 bp) .

T
el SR PN ) B LR Y 5 (O S R RN BRI R R 5 A IR 2-4. PRI RY 43 7 R

#H At B4 35 £5 & Hardy-Weinberg “F @i B 4. x=0.163, P > 0.05: 74 :
x°=0444, P> 0.05), it IR AMILAGRE AT 1% ABE ARtk EMWHEILE D, 40
B ] met 203 5 FAEAL AR val S0, X IBAH met/met BFER L, JLIAE metival
KL PR RORD valfval KL PRRY, g0 5 92, T 53550428 met/val. met/met. val/val. #f met/val
5 valival Pfb LR RIS 40T, COMT LD AR £ FR 20 0 i 6 41 )L 3% b B 4
iH¥ER (’=2385, P>005) , H{REEMEZMIFELITFER (=1.905, P>
0.05) . FEEARIZ MY A2 EE RER: AP valival BEF R AR 095 15 KF W
& T met/val . met/met FEFRY AR KF (P<0.001) o @S valfval R RY




(kfphEFEXEM T EMICEX
A F1KF & F met/met B RUANMEE K (P<0.05) « BTEEAREGE S
B R, valfval 2 BRI R AS4R5T F3ACF 8] 5B W& T met/val. met/met Bt BB AR H T3 K F
(P<0.001) (WL%E 2-5), W] COMT HP £ &4 5 L8 J1 KA %, & 1T valival
HE BRI RY w] e LB R A R E R

R 2-4 A BEAH A A AH L B A R R RN SR LR A AR A AR
i FER A (%) 2L LRI HHE® (%)
A
met/met met/val val/val met val
A B 458 41.7 12.5 66.7 33.3
e o 2H 23.8 57:1 19.0 524 47.6

FE: %'=2385,P>005: “%=1905 P>005

* 2-5 COMT =fpEHA 1Q I

X R R

At B e EH Total
met/met 107.18"" 08.80° 104.56""
met/val 107.80"" 101.58 104.41"°
val/val 123 109 115

iE: Y valkval BEPIEOHIH., P < 005,"P < 0.001.

R 2-6 COMT FFA K R 451 % 50 B B R 43 32

COMT Mela Female Total
FEH
met 0.53 0.64 0.6
val 0.47 0.36 04
R BY 0.25 041 0.36
met/met 0.56 045 0.49
met/val 0.19 0.14 0.15
val/val 0.25 041 0.36
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Wi
1 e U o R AH A L R, COMT S5 47 2L met 1 val (93513 53510 2 0.6 £ 0.4,

EARFE SR EL i #4258 (F=4.0,P>005) : 3o = FhEEE B 40 3 50 50 9 met/met
0.49. met/val 0.15. valival 0.36, 7EtE S/ 2525 (' =4.0, P> 0.05) (N 2-6) :
Af COMT K:[H 4 %3 17 Hardy Weinberg “F iy Fia%, 50 o< COMT X BSH# 7516 1F
% Hardy-Weinberg “F6i (x°=0.015, P> 0.05) , i3 IR0 100 A0 A N BE L 1R

AL H ABERT COMT EEZEMNSHSEZ MR FR#ET TR, K
T A AMERAMNAH ARG COMT B2 AL R, £ RAE%, WA
COMT %554 B (°=1.905, P> 0.05) M JU3EA (x°=2.385, P>0.05) &g,
KREMEER, MAENBAMERHAMNHA AN P, COMTREFZ ENEHLER.

$% COMT A~ [6) 4L R BY 0] 5 )L % 40 4 met/met. met/val. valival =21, B A5 #F
oA COMT 547 2PF R 73 Btk L, LA [EZEFERA COMT & HL4 A /935 %
AKX N, fERRIEIEH RAE COMT RERLBEMF HER, HEEILEF N
5 COMT RER Z WK KR (nFk 2-5) . =FAEEFRMGILE, BAIRERETES
Pt (ANOVA) #54&, met/met. met/val. valfval i) COMT A P54 )| 2 f% 57 /00 56 6% 4%
it 2R, wiE YR valfval 2B B FE AT FKFI] S & met/met. met/val 2
B R LT 3K, BB &S T A9 val/val 2RI RN LEE R O R EA RIFIER], XS
Zhang %5 it 9F Fo 5 — #EY.




fhEEXEFMmESEMIEX
H=dr S EREE)LE MR E QA E A
Bl 75 R b il R IRE O T EA) A PR —, RS AN #, |
FC R AR B EAR T i . i TR OE A4 5 ST LA R SRR R A, &
A A0 3R B B SR A AN BERD RETE SIE, O TR AT AR L BN T Hl5E
R A ¥ 3 T % 1) B rP # A A A Rk AR T AT . XS R AR AW IROL T IR A
RS @] PR, AR OOl e 9 5T 40 25 7 S SO R A R RS R b R e B
UK PRI, FRERKRETRA, WESRPEHANERAR, JEHPPHILR
i R LR ED .

MRS ik
1 {35557
11 FEES
i TAEG: LR &HIR AR
AN TEHZAEEBROGER AR
AR Rl ISR A IRA R
RO ERGERSEZNGEHAIRAR
Bk : X[E GE A W)
FHEEMN: XKEGE A
HEFHRN: B R 2GEEHERAR
A4l +IE UMAX 2 H]
FHe%k (24cm, pH4-7) : ¥[8 BIORAD /Zv+)
12 %5
W B ¥: 2 [H Sigma 2 )
I 2w B e R & . % H Sigma 24+
G A AR & (BSA DN Sug/ul) - JE[H Sigma AF
N N-F HUEL A 9 ¥E8% (NN’ -methylenebisacrylamide ) : 2[5 Sigma 7% #)

20
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K% (Urea) : 3t[H Amersham % ]

fii #%  Thiourea) : ¥%[H Amersham %% ]
ILEiEE ¥ (AP) : 9:[H Amersham 2} )

L Z MG (TAA) - 9i]E Amersham 23]
NNN N-PUHR 7, —#; (TEMED) : %|8 Amersham 2% +])
HERE: 5[ Amresco /7]

Tris-base: ¥[8 Amresco 2% #)

=W LM (TFA) : %I Amresco 2 7]

H %A% (Glydne) : ¥[8 Amresco 2 )
iR BEAE (DTT) : 208 Amresco 242 @)
FHEHE (Acylamide) : ¥[8 Amresco 24 7)
SDS (Promega, Zv#)) : J2[H Amresco 2 )
BEHl (Sucrose) : LA T AP ARGRAH
Trs: LEEETAPHEARGIRAR

EDTA: LA TAPHEHAGIRAF

S EBETEPEARGIRAR

FIAH (Acetone) : Ll TAEMHARGIRA R
Z. W% (Ammonium acetate) : Eifg 4 T AEPE KGR 2]
HCl1: 7 fe2El M0

T5%Z8E: 1" HAEERF

HIRE: RERZ M

MERE: REIGRICFERA

KA : RS GRS RA)T

KA IETRE: KEIGRMFERAA

G250: hn% X Bio Basic Inc 22 #)

Z W (CAN) : [ GE 2]

2l (cover oil) : 2[H GE 4 +)

30
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IPG Buffer (pH4-7) : %[¥ GE /v +]
Bromophenol blue: N1 5 ) Bio Basic Inc 2 7]
Milli Q /K, HCCA C(ALffi) J:[8 ABI 24 +)
MM AR PUE S Biowest 2 )
13 3% W0 McH)
1.3.1 100 mM NH4HCO3 f778¢ 1)«
FriL 0.08 g NH4HCO;, i 1 10 ml /K.
2 A iR (i 50% F R e H -
WL Sml HEE, Sml 50 mM NHHCO;, W& £ &.

—
(93]

1.3.3 # i fA78CH] (dnsk 3-1)
%5 Fie 2L R
ACN 10%
NH4sHCO3 50mM
Double distilled water To 500 ml

1.3.4 FEAEGFHRATAECH (WnF 3-2)
% 3-2  FfACHE #

B 45 Bt LR

ACN 30%

TFA 0.1%
Double distilled water To 500 ml

1.3.5 rehydmation buffer stock@®B)FHCH (% 3-3)
¥ 3-3 rehydration buffer stock(RB)

Y 53 LR E
Urea ™
Thiourea M
CHAPs 4% (W)
Double distilled water To 250 ml

. -80°C )17
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1.3.6 Bradford 7 8CHI (¥ 3-4)
% 3-4 Bradford

% B 2R
H R 2375 ml
e ¥ 50 ml
G250 50 mg
Double distilled water To 500 ml

1.3.7 B AT acHl (R 3-5)
#¢ 3-5 Bromophenol blue solution

A% 43 R EL L
B romophenol blue 1%
Tris-base 50 mM
Double distilled water To 250 ml

e EEARAT

1.3.8 30%T, 2.6%C A #i Mt & ik i i AlCH (R 3-6)
% 3-6 30%T,2.6%C Monomer stock solution

B 53 LR

Acylamide 30%

N N’-methylenebi sacrylamide 0.8%
Double distilled water To 250 ml

e 02 pm B AE, 4°CEE R AT

1.3.9 4 X &t B4 sP AT CH) (3R 3-7)
# 3-7 4x Resolving gel buffer

B 45 Bt LR
Tris-base 1.5M

HCl1 TopH 8.8

Double distilled water To 500 ml

iH: 0.2 pm BUiddE, 4CTHEAE.
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1.3.10 10% SDS #F# HI8C#) (& 3-8)
¢< 3-8 10%SD S iffifk

5% B 2L

N

SDS 10%
Double distilled water To 250 ml

e 0.2 pm BGRE, ZE(RAT .

1.3.11 10x SDS HLyK# igi # A BCH] (F 3-9)
¢¢ 3-0  10x SDS electrophoresis buffer

B 45 Bt SRR
SDS 1%
Tris-base 250 mM
Glyane 192 M
Double distilled water To 500 ml

1.3.12 SDS “Fy # A7 8cH] (& 3-10)
7 3-10 SDS equilibration buffer

By PR
Tris-HC1 (pHE8.8) 50mM
Urea 6 M
Glycerol 30% (viv)
SDS 2% (wiv)
Bromophenol blue 0.002% (wiv)
Double distilled water To 250 ml

iE: -20°C{RAT

1.3.13 BEMAECH (R 3-11D)
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% 3-11 A EW®

(5% F
L% 100 ml
UK M AR 25 ml
oK Z. 017¢g
ZE K 4 250ml

1.3.14 S W lHAEHAINCH) (R 3-12)

#* 3-12 M7l Sl

R 43 F
G-250 03g
i %% ¥ 25g
e A% 25 ml
H g 50 ml
R TRK % 250 ml
2 2-DE %
21 FEAATH &
20101 43 50 MO 2 0 e SR 2 v B L 4k BT 10 44 0 B 42 B Akl 2 ml -F & EDTA ke
AR RMED, HE—BReWEE, 4C%M%F F 2000 r/min 2.0 10 min.
2.1.2 g, 3 BAMEBEANE RS RE, LD H N ER.

22 kBrmEEERA

2.2.1 WL 400 wl #4405 2092 1 2.0 ml iraE 4 200 8, 10000 r/min #5000 10 min, 2344
RAFH .

2.2.2 oA 400 ul “Ffr#%, 10000 r/min Z.0» 10min, &G, E S 8HE .

2.2.3 LR8N 80 ul ML3E FEAS T 4 Ak |, Wik 10 min, 10000 r/min #§.(» 10 min.
224 FHUCEFAI AR BYGENE W E, HWLEHS 10 min, 10000 r/min #.C» 10 min.

34
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2.2.5 FINON 100 ul “Frd vk 44 i, 10000 o/min #5.0» 10 min.
2.2.6 HHER, A 4 fERBIERE, -20CUTEE L .
227 #HITHEF R AIE A 4°C, 12000 r/min &0 20 min.
2.2.8 4 L, BT, -80°CHRIFEAL.
23 —EEFREEE
231 mAM ARG E
(1) WeHe 200 ul RB FFEmEAMREALR D, REWITH EHA M 558
(2) EEhiE, 80W, 08sJF, 0.8s3%k, A4 WEMTKLEAH, EH 1 K.
(3) # 745 4°C, 12000 r/min #.C» 20 min.
(4) Wi ik Eisd, #BEWIEP &9 .
232 WmAMESR
(1) HL2-3ul BEdsh, WEEWE.
(2) 83BN | ml Bradford 3¢ @0EAT et @WRHEIR 20s, 7R A,
(3) WEWE. WER, BAPESZm R fEmERN 20s £4.
(4) SERSHUGET, WU PP ER, HHAIEFERRER, BITEHEGR
W R R E R, EE T YOE &
(5) R T OHRIEAER M, TR YOE 85 HUE 3 20H0E R A dRdE dh £k .
233 k¥
AR A AR o h 2 WS A AR, RS (AT EA AN EREEDY 100
ng, HH (HFHGES 6 RAM A LR 1200 pg. BB RAFFEA.
1% 95 BERE (DTT) « 1% [ElABEEE B 5048 Pl (IPG Buffer) . 1xiRMy ¥ (BPB) .
N AKILH# (RB) % 460 ul.
2.3.4 FRESRMAK
(1) WK R, 89 KFE.
(2) BT BE%, P %ET 10min.
(3) W HUHE & B3 @h O 5N BKIC FEATHE, 29 22 am.
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(4) HUH Bk, AFBRH mscde A F, MRRTESR4 4o T G, BaidF, MR
A b, BNKICHRIR D, B RER AT R,
(5) WRHL 1.2ml 3 s ahn F 2 Feiit |, Rl FARER.
(6) ibBSRAEEE N T RKT .
(7) BFKT KIS,
235 FHEE
C1) FTHF L IRTES B AR .
(2) 1555 WA S FHEPINA 6 ml ¥ 3.
(3) BB SR FWe T oo, BT o BN E = .
(4) R 75 ul Milli Q AK¥F L BY 4 A AR Jy 2k 4730 .
(5) 5 40H )y BCAE TBETHI AP ol AR 38 ) 19 a5 B2 5 R T ) 3 45 7.
(6) ¥ LA, BT BT
(7) iFSF B REEKERF (K 3-13)
* 3-13 FREERF

LR HE (V) i ) (h)
S1 300 0.5
S2 700 0.5
S3 1500 1.5
S4 0000

S5 0000 4

2.3.6 BEFKAIIRSF
0 5655 Pl B U, LRI 4R 9 T IR 2 b TR B Al 980 4% 060 BT U6 LB
PR, 20 CHRAE.
24 |5 SDS-PAGE
24,1 RS

(1) EREBEF[BPRAFRORBERRE, EPEE.
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(2) HPIBWEE, W ZAESL N .
(3) BNEWREAM, RIGHOEEEN, T 8RR, HE S GE
(4) F5 RN RS P, BEE TN
(5) FEBFKEGERIMN, R EER%k, K&, BF #EMR X7, HIEK
FRCE RS, &
2.4.2 H B
(1) 125% SDS-PAGE &t lcH] (& 3-14)
% 3-14  12.5% SDS-PAGE &t JZ8C 7 (6 sk i)

R 53 F

Monomer solution 175.14 ml
4xresolving gel buffer 105 ml
10% SDS 42ml

Double distilled water 133.56 ml
10% ammonium pers it 1fate 2100 ul
TEMED 138.6ul
Total volumn 420 ml

(2) $EMECH RECE IFBGH, AP fl TEMED —Ff —iA 84— A N, & %l
W BRI i A AR A . R RS (R I A BRI O T A SRR A BGRLR . B RN S,

T %5 00 T B B AR N IAE 46 T 4mm Jyak . 3GEE LR T DN KSR E T RS RS Wi

IO {44 S NG 3 S KAER B RIE IS N, Sk 4mL ET B, KEESH .
243 IR, HHTHRMAIER, FXE7F KB, EEAEMN BB .

HAEBFRKPEARGE FRFLE, 8§ —LXw FKECFB W T RE.

2.4.4 5 ik M OKE B AR K EHE, ERkOOKEPIAN 4 L ZB 7K,

BRI MAE, FESHRE, ARG R 450ml 10< B3k, A 50 ml
LB K, @EEENBIKE D, SR 1<) TR, & ERENLAE Sk, FTHS JL T
LT . WL 240 ml B 10x<HB3K#, IN/AKE 1210 BCE 2x LR, WSS E &/ .
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245 BUHBSREE, A 10 ml 246 28 7 Ko Bk R A M ak il . 5 8 ml V6 #X
MACF@E S, TP, % DTT F# 15 min, (#8455 EINA IAA F# 15 min
(IERE JAA Pyl k) .

24.6 B LR HSCH) 0.8% A fIRH i35 G Bl 40ml, 1.5% A s 8 80 ml, & Hl.
247 (B8 S HUB T AR R B WU FREACH W) . AR B 0R B A %
AN . HOF 6 D PO O B SR, £ BT P RIRGRITE — T, SRS RONB S0P,
RETESG A, JEBGSRH RS @B, TS BB ik GEEA
AL SR T e HAE <R .

248 F PSR WRUTILS, FEBEEMMIRAE BN T b, 8% AT o 2 AR
2490 3 LM, Rl W AREE 0K 5 B RIS B AL U BH(E 4208, Pk B @ b
.

2410 ¥ LR SMINAE MR RK2EL.

2411 KCHIAR FHE: B LR BmRE 6.

2412 AEFHPIMANTHEBE ETHBUNHET, & E&7, 2 Ehaf, Fhdk. (O
6] LK R . S12 W/gel 45 min, S2 17 Wigel B #IiE Byl #6E, 29 4.5h)
24.13 * BPB # 5 — FIBELA S a) 5 1k HL K.

25 §fh

251 giRdik, W E. TH.

252 #PESHOERL, i

2.5.3 RGBSR ATS Mk PR A9 B it RO e Anly S5, FF A 250 ml &
ERBD .

254 TS, WO Bk, R B SRR, 7 B ATRETE St — NN
255 LB TR SRICEEACT Rl MR, pPEBEE . 4B R BYOIR B 3RS

2.5.6 ¥ BEEMCEAN BB A BUE B R dt b, iEREES A OEANRGRD .

257 HRGHRE T KFEK LIRS, ZRBEE2hBLLE.

2.5.8 #f[EE#UEPE, A 250 ml AR R/KESE 10 min, #EE 4 Y

259 {837 BK.
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2510 eGP IIMAREGR, RE6hLLLE.

2511 {Eags i, Al 250 ml ZR0RKEEVE 1 min, & G

26 E& o

2.6.1 RO, 76 ERGE — 9K A IS .

2.6.2 R BI AL, BEUMM—SE TAT M, CMEE KRB a5
[ 4 [E) . FdmHEaCE D 256 KB i, 3N 150 dpi.

2.6.3 RIOR BERLEE Fdim S RIRERE B 4y, BT 4CRAE.

2.6.4 Ji] ImageMaster 2D platinum 5.0(GE) 434§ {4 4f PG 1740 4 -

2.7 i

2.7.1 21
(1) FxicH e AT 1 mlEP & & Hl.
(2) #55HH 75% AR5 R MIESE T & Al

(3) ¥ BEE 4°CokFT P, RURFTED EIZ BN A2 (32 500 B 16 A3 R R A3 2
R—M, #PRHE) EP Bb . W21 AU RHEH A MilliQ KB Mt —F,

HIZT 480 .
(4) IR AENREETET 4 CRF.
(5) #BIZHASBANE T LEGP ARSI, 34 S0 %S5 5\ B iE .
27.2 ML)
(1) Kk
A MilliQ /K% #4534~ EP B U, B bt AR ST 1mm?® /N Bk
(2) fRta
# 120 ul 50% HRE AR A~ EP &, 1 37°Co% M FIRAKRE % 30 min (T £ %
vl B A, LECOHIRRFEEMARE S HMA 120 ul 50%HRE, BEERSEN
Y.
27.3 BRK
# 100ul ACN NN EP &, %29 2min, fEWLH ACN RIn] £MWIT—TF .
2.7.4 WehK
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B 50 ul 100 mM NH4HCO; F EP &+, WiiH 5e & WK )S A9 ki, ¥ 73 EP &
DN 100 ul 50% CAN, 7EM I 20 H .
27.5 K

I 110 ul CAN ¥ EP &+, ¥ 2 min, WZE— FRBAIE M, FHEPIALE K
N B A S U B v T N ) e o G D i et = I (ER ]
A , ATFE A 60 ul ACN, 7% 2 min.
27.6 Wi

oK P G RS . N SE S EONVK R ARER, B 1 pg/d BRI 6f 00 TS 09 0
BT E 20 ng/l. {ERE T RORL BB 4-8 ul 19 FRARRE il CRARIBERE
FNTIGE) « FINARERE A EP B S A UK PHAK 30 min, W2 RN () %E
AR BREEE T, SRR ekl R 1 D R A0 TR .
27.7 B

N 10ul MG F EP &, B EEPE &P, B F 37°CH A PREDI 12-16 h.
27.8 BREhiR
(1) M H IR
(2) tRicHMNECERA 0.2ml EP B &HA] .
(3) ¥MEY) MR R AR eV AL 15 min GEFS 40384 BhF KB Bk b
WREENMNBE .
(4) Wi i oG i & M4 A9 0. 2 ml EP 8
(5) £ EP #inA 60 ul #hi2i, 7% 10 min, ATEERGEATRRAK, IR £
AT A9 0.2 ml EP & i,
(6) # EP TR TIRER K EEIER.
(7)) ¥ EP EMily, -200CHR7F.
279 A¥E
(1) HCHIPEAE .
(2) MeHEEH: S mg/ml 1) HCCA (% T &% 0.1% TFA 1] 50% CAN )
(3) n 1.5l MEFRTFEP, %% 1 min.
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(4) WL IUE A E eI oh o B, s A BRERFE s iR 8.
(5) R BWAT 6-7 Y8 S 0 i .
(6) e Je, TEWFEAT/NFLA A 0.8 pl  SUFER A6 Sk ANRERE BN ¥E, Zc B 0
i, Bk, HESWANLA) .
(7)) BWEETTHLd, WZRF.
(8) /LAY TG, EHEF/NLA A LB I EFR. REHRE B
F) 5 .
(9) Bfa— W FEfS, MRS RBIEWBA 1/3 4, A 0.5 ul A L,
285 B 58 415 5 B0 ) % N R A 0k .
28 Jifi i
2.8.1 R

FI )48 8 A5 1% 52 (Bruker Dalton ) Autofiex speed™ MALDI-TOF-TOF Jifi i¥ {3G# 17
bt UV 355nm, SEEE AN 200 HZ, hnidids FEN 20000 V, SO0 & 55 3
# 2y 1500 Da. 34t 575 [ 700-3200 Da, WCHETS, BEEE U0 ¥ 9 ARKZ IE T %
1. P S50 BE &b A0 P LRI R A B UK .
282 AR

B 141 flexAnalysis (Bruker Dalton) LR 200 | 8 50475 ¥, F|H] BioTools
(Bruker Dalton) $f4% % NCBI #df; e, F4RUVLHC A& A R, [E) &) JLIh e,
K W 55 5 i) B B D ) R R R .
2.8.3 &K
(1) BEMEHEE: 800-4000 Da:
(2) "WPI S RY Mr (19iR276H: TERH:
(3) —ZL R R 2 TEE: 50 ppm:
(4) 4RSI RZTERE: 0.5Da:
(5) MIH BATS GHEMMAD - 14
(6) ¥k humon:
(7) Bff: +1:
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(8) [€]47 % ¥: monoisotopic:
(9) BEEW: IR &I
(10) wJAEfZH: SalRe L.

45 R

F X e B L K (2-DE ) 43 50 A B8 28 sy S L 38 A i 35 B O PF ASEAT sk 43
B, M EY Y. ARSI RO RO SOET AT B, IF
H] ImageMaster 2 D platinum 5.0 #0438 1798 B g & ot . fESG R &asidh, X
A AR =2 0t #2508 P< 0.05 98 8T Hilk— 0 4 R

P4 3-1 R A 53 AN 2 DERBME&. SmA 53 MAate s, Jei
F 7 A TR A [E 0 H A AL E B SRIE 4T Autoflex speed™ MALDI-TOF-TOFJifi i¥ i
SEA MR EAA 6 A FA S RE L. FIHBio Tools§i 4 fENCB I# (I 3t %
EHSFERA (REG6) . HHNAECISTERL Gk, o-1-BRiERA. NMOERSEEH
H. BIFERAERkLL & % 3R R A 8 R X

#* 3-15 i thEE A FRE TS

- sacts ; T [N
RS e N BFR4 3 o . HH —
his (%)
B2 Ak Cls Wik gi4502495 125 78174 4.86 0
B3,B4 a-1-B #iHE gi 60000 180 52479 5.65 19
BS Mér FL5E&HE  gil3520281 251 20068 6.45 37
B6 WIEERAER& g 4557325 303 36246 5.65 20
G S FR R
B7 - gi18025688 100 12420 5.11 25
2k nAF X




EPHBASW T S @I X

= : :' e S . —— D i z
— ""‘_-}..‘ca..\— N

3 3 e
et 3 g 25 b K

L S

-

BUE L w0 (FEE <

;o -
B2

B6

M3 i3 &E 2-DE Hil
e SR M AL 24 cm [BMCEESR, pH A 47, B S REEE 12.5%SDS-PAGE L4 5, £ 85K
MR T AR IE A ST A A AL BT 80 ImageMaster 2D platinum 5.0 Fil 55 /4 537 B 4y B R
t b 56 2% o A SR X S HO R R B 6 AN Rk 2 R & .
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15} 17
9 T FEF 00 MRS 0 55T HUBURO VPR30 00 B bR S TRAVRIIZS S
W 4825 7 8 8 4RO B 26 L 1 R 1 ek 0 A S IR T

XA, EEBALEEN 7 AREAEMRAA. X 7 DHREARER S
£ Autoflex speed™ MALDI-TOF-TOF fifi il fl 8 (& #1406 ed%ds, JL%eth 5 fh il
M, HIhfEtnF: 1) 34K Cls: #MACls P2 EAMFEAM, "5 Clg, Clr & &
JERE C1, R3MA RS LM PRI Tk 4. Cls al#E Clr 8%, 351 Cls nJ 8IS
C2, C4, [Enfbesg | BRI BRRIFE &, SGEEAREREA/M 9 (MMP9) #9855 E
.o 1M EILT Cls B slillid i%fk MMPO 16 41 M #h 55 i1 45 sh & e R 1O). 45 o
FCUEW], #MA RS 5N EThiE BRAR A5 A 3¢, Wb /R Ik, MHEHREGEEHELL &
SRR G, (EIT BRER H B EERHEY). 2) o-1B HiEE (AIBG)
AIBG & —~ il 63 kDa Y MLFEHEFRE . & 4 4T &0 TEH 09 474 R ALARR L0
Bk ERGARREBIRMKR, EEHEDEHEER LN RS, 3 n
A FESGGHE (Hpxprotein) : MARGEFRAASSTMAE: WaRsgGaHAME
SESMaREaE R EG A LhiE. A RPMLaOFESERTRAKFE LA, EoRE ML
AFGEGEFRAESHESEM RN EMAEetERG AR ARIEN, WaxREgs
WO RS TSR P REEEREAY. 4) RIEHEAE ik S80S E ka8
WiEERAamgE, REAEMaERBHER, Erf, ©iEn] bL7E S IK% RS 2 A
HEAHSRF R B RO ZHAIEHA. 5 RERTASEILEX.: RENRFTASE
AP (X G S 2R R 1 AR SR LY XK 8K, T Y B BURN 240N 4 0 22 EL AR Y, ax
Al e S WMRE ORI SIERUN AR, AARE, XA HEHES VL-VH AT
I A4, i e T AR (X f4% 8 CDRs A2 (132 RPY . Won-A Joo 25 e R
TN 3278 19 W 5 ob S Hh e SRR 4% BT AE (X B,

&% BTk, ¥ d MALDI-TOF £ BioTools % & i 8 2 #dw HER, (EHIRA1%E &
i i 352 B A P AE B U AHOKCF SR b i ML IQ AKCFERIRATHLE, H%E
fRE L ERA AR S ERREEEER. mE, RINKGHN EE RAXEE

=
7N
H
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I FRATT I A3 2 S| RS A AN S8 K b AL .
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25 4
— . KN TR AT JLE OB K, BRREE . ML RIR S JLEE JIKF
SR, M TSH KFSIILEF A Z AR LA B MR . JUBIMFE Ts. T4 KFLE
o BB A G 2R .
. COMT #HE&EMESILEH O REA X, @GN valival B F R ] e L
BOW SRR R ER .
= AERCPEELEICEE B LR S b EE A RE LA IR ERA.
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LRI

XS PP FR G RO FUHE g

HKAAE Rk EREPIR HHAZ
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