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M0 DNA -1 yopn 9apnnd 21000 NPPNIND MSNMIND 987 DX DWW il

190NN PTIPY 25 DY

: Ras 1250 5v yupna NYIHNN MmN DY 939 790
Val — Val — Val — Gly — Ala
PYOOIY DINNND PTIPN 0T YOPN TTIiPHNN PoNa , mRNA DOpOINIY XNN)
. GGC
PN TIN NNSIND TN NPIN DDA 9oMin PAdNn yopn T1pnn DNA -2
2IVIDY NAN NN TN 73 NPY .PONI 9OMN YOPHNIY
203 199MN DNA -2 )0 o2 DX i
3'CAA CAG CACCAG CGGS5' : DNA -1 0TONIPN DY 987 P i

J0YAR DN PRI .NIAINA DY ONWN YOPNI NN TTIPN NN 98I0 DX yap

/22 Twmya Twnn/
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D72 PN NN DX PRI PPN 25257010 WINNND PN XD Py 12

DPPHN MM YW MTN 29 -n N3 OTRD NIV PN

nNpon

, ASp ,TPVIFON NXMIN DY MITNY 3 ¥ NPIVY DY NNIPIINIY XXN)

. Ser , 70 5¥ MmN 4 7y, Arg PN OV

mmn 2

DON DPIHIN MIMNT NPIMNT MR D pKa »39y D0)xm 790w 1103

pKa ov
(18 D¥IP) R| o—NH; | a—COOH oy TPYNND NNIND
3.9 9.8 2.1 Asp VIFDN INNIN
12.5 9.0 2.2 Arg PIIIN
9.2 2.2 Ser PID
PR NDMINI MVIFONT NN YPIPHN HY L) WWONN M 1 N

PrpH=6"12
.pH = 10 -2 1050 10N PN OPPPINY Man NNON DIV
N NONNI DOPNNRD SPYNI-MIPY IR NDI 71320 MXRNDA WHNWN

.pH=9.2 -2 p7D Hv

ii

iii

7395w 11 Y T Dyopnn »Y AN PPN PIPIDI DV PPON TN PN

I Leu — Asp — Ser — Arg
I Ser—Arg— Arg— Ala

. 3.6 272 XN TYaoa C -N N8PA MYOPIIIPN N¥IIAPN YW pKa N

.8 211pa NI TYasa N -1 N8P WPHNND I¥APN 5w pKa N

WPWNN WVNn pH =9 -1 ONX yap ,Nxpn MXIpHn DNX 93 MY
DAONIN — 1, +1 NI Y

.20 .pH=9 -1 1yopn 5v 55100 Jyvnn nn yap

pH NHXA 2P 12 Pyo-Nnd ThVNI NYIVIY DONIMI NN
: 11 yopn DY mMIVPONIVRD ITIPIN DNSD)

pm . pH<12.5, pH=12.5 , pH>12.5

(.N2D TINYa NHNYA 1
/23 TWya Twnn/
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.pH=2-2 1 yopnd Mman pnon owyr 2
LOYP NN 132N W OTVION PO WD Iaon T
DYNNNY (NOY N79) mMRNA -2 »IWaN D PVINDPY 987 0wy .1

J50 nsp ANy 31 N8P N PN LT YOPNI NYPHRND MSmMND 9819
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N2%20N DY N9 — WY NV

T2Yo D¥2MN DI 0NN MDY NI M DN DNIWI NNV A0 DMIPIYI MNPNRN
.MONYY DMINI PIDY YT DINDND D190

23N 5Y ¥8NI NI MNYID D DI NI N
1IN DY YNN TIT 0N MNYI TIT 03 NIPIN D DN POD TN ¥ TN

DYNVNNNIIPMN NTNHYNY MNHLIN DI DN ,1MONYD DMINT P DINND MW T
(DTN MNI2Y DY

, CQz(g) ,N0D B NN — NIVIN NN NYN N NVIND NN NVIYN
:(2) 7y (1) 7Mann >0 Sy D DY 20 NI .DHY

+ —
(1) Clyy)+2H, 0y == HOCL ) + H300 )+ Clioy
+ —_
(2)  HOCL ) +H,0 == H;00,, +0Cl,

. OCQ(_aq) 3 MYNNNI NVINA MYy 1My HOCK MYNNNI NVINT MDY

(aq)
. 5.5<pH < 7.5 Dnna nmax »nvu3nn My

.pH<5.5 -2 12m)»oonn m>»y yWn 1100 i

.pH>7.5 -2 19130 m>»y wIn 9100 i

.0V PONN PPNNY 1IN0 DINONN DN TIID

D27 DN HWIND DX 120N i

IN DNVOP PONN — DHN TIDNID DOVYNNYN DN PONN NN i
70NN PONN
N2V D)V PONN DY N2WIN NIPY DX 120N

13

(.N3N 7IMYa NONYN TYUNN a0 DY)
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(UV) 1510 MIVOIN N1»IPA Iy By NDDIN MDY D NVIND NADN NVIY
LDNDNNNIIPM OV 2N PN NOVIPN
10001 DVYWY TNV 1B DLW DY TNN PIDM TN NI N i

. A=255nm 9 792 UV n»Ip nocNMs mavd nyn i
NV N MIVIND INIRNN B PP

2N IX VIS . A =255nm 92 TN NPIP DY PVIBN NMINN NN 2WN

2+
(aq)

.1-100'M 7PN NINYN MY 11T NAY DM NNNT DY IMPT MV MIND

PNVWS DMNI DN, 10ppb -1 M2 73, Pb 1791 Y DY9INN DM

20N AN DIN VI .ONYD DI NDMNTN M0 DN YIP
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M22202 WP MAI 172 NMOYIN .12 SV (90% ~2) »IPPyin 23300 DN DN

17720 MON DY DYV DN DN DIRININ DMN MND .MINI N NIOYN

DYV O

TPXIVOL WA A NN MDOXT YIIN INPD DN NPYP DX 71T »1d

. T Y 01OV NOPTPR MNOWa , EDTA nonn oy

TN 200 .MNYN NDHNN YIN NIV DY DO NTIPI i N
10201 9OV T DY EDTA NoOywnn nnnTH D9yom MxIvmva i

VYT 9200

, Ca(za:]’) 70 039 5W I 112N NYIARPD MP TAN MNNIN NN TIOY 1HIV1

.ANaa

19310 119 T
2+
Ca(aq) Y YV
(M)

0.00027 1

0.00025

0.00025

E > B VS I I \S]

0.00023

203 TMPYTN 1DAPNNY MNSIND DN WIAPY WOR OXD 1 .2

203 1NN IVAPNIY MNIIND ON MIAPY IWON OXD i
2wn IR VIS . ppm Y MTNXA A ININ DN NPYP IN IWN )

D27 DDA DOWNNYN MPNI MP2 NS T
. 130ppm NoN DN NPYPY X8, B 1NN Ixan oon nprTaa
1PN NP NEMY INY DIRNNN DN 1991, B IN A — MININ SNWN ION
22

(.N2N TIMYa NONYN TYUNN 20 DY)
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(4)-(1) mannn mwninn CO, ) MNIMI

(2) €O, g +Hy 0 == H,CO5
—-— + -
(3) H, CO3(aq) +H, O(Q) < Hj, O(aq) + HCO3(aq)

2+ -
(4)  Call +2HCO3 ) — CaCOs( + CO, ) + H, O,

MINI2VY 0NN DYp oy pH -1 Dy wownd mivy Pnxa COy gy ¥ N73 MOy

DML CO,y ) 1O MIOYI DIND DY TNN DI PN

DY MIAPYI MDY XD N TP N0 NN N Ov pH -1 ON yap
> M

2200 PR3 COy () MM

DDA NPYP NP IR PNND WY PN CO, ) 11772 11DY

W7D 929N

Innbyna

SN NPTHY NNHY DIANPN MY
TIPNN TIVN MWL KON DDIY N P IYAY PN

i

ii

ii

n



