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Fig. 1 The structures of dyes and colourless triazine compounds
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I .Ciacron Blue F3GA, Il . Procion Red HE-3B, IIl. new azo reactive blue dye, IV~ VL. anionic colourless ligands, VIl. cation-

ic colourless ligand.
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Fig. 2 Effect of the initial enzym e concentration
on binding trypsin
1. WEBEIREERER 2 AEMEEERE, 3. X
BHEFEEE L FHEV); pH 4.0,
1.Cibacron Blue F3GA, 2. Procion Red HE-3B, 3.
anionic colourless ligands(structure V i Fig. 1);
pH 4.0.
3.1.2 pH ERIEW FICEAAMART(E L
I ATV ) A AR (B 1 PR Bo B
pH HXEC AL B A B A EE & A R I 2R B %
WA, TR E A M & A BRER A TRRE,
I pn EEEEEFEE 4.0~ 7.0, HRIAE
1

#1 pH EXEEEHER
Table 1 Effect of pH value on the binding of enzyme
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i BE R . 4 iy HER
e = Cone. of o Enzyme a;::le)Ity applied Enzyme act;vlgt;/ washed off Binding rate( % )
AR WEAH REOW  WEAW REAK  WEAW  REAEK
trypsin chym otrypsin trypsin chym otrypsin trypsin chym otrypsin

4.0 25.25 62. 67 6.56 2.34 74. 02 96.27

5.0 25.25 62. 67 8. 00 11.27 68. 32 82. 02

i 33 6.0 25.25 62. 67 19. 78 21. 66 21. 66 68. 96

7.0 25.25 62. 67 15. 88 27.10 37.11 56. 76

4.0 21.92 60. 06 2.34 0.04 89. 42 99. 93

v 3 5.0 21.92 60. 06 1.63 0.50 92. 56 99.17

6.0 21.92 60. 06 1.92 3.02 91. 24 94. 97

7.0 21.92 60. 06 2.63 2.91 88. 00 95.15

4.0 25.25 62. 67 3.43 55.47 86. 41 11.51

VI 5 s 5.5 25.25 62. 67 1.11 49. 65 95. 60 20.76

6.5 25.25 62. 67 0.97 45. 47 96.16 27. 44

7.0 25.25 62. 67 0.94 40. 36 96. 28 35.60
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Table 2 Ka and gm values for affinity media
to bovine trypsin’

BCHE  Ligand Ka(mol/L) gn (g/L gel)
I 2.6x 106 11. 4
1 1.4% 10 6 17.5
VI 3.9%x 10° 5 20. 4
\Y 1.7% 10° 5 8.8
\Y 4.6x 107 6 23.8
VI 5.3% 10" 7 8. 01

© TR 0. 1mol/L BER-BETR B, & 0. 5m ol/L FALEA,
pH 4. 0(BIE FEE) S pu 5. 5(FHE FHCE); BAFEE.
20C .
* Bufferr 0.1mol/L HAc-NaAc, containing 0.5mol/L
NaCl, pH 4.0 for anionic ligands, pH 5.5 for cationic lig-
and; performed at 20C .
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Table 3 Preliminary screening for trypsin binding to inmobilized dyes and colourless ligands

RS e BRIk SGERE EE ¥ Bt 3 1k [B] i
N Imm obilized ligand conc. Binding capacity of eluted enzyme Specific activity Activity recovered
o (¢mol/g moist gel) (U /um ol ligand) (U/mg protein) (%)
I 2.7 13.7 24.7 84
1I 3.0 18.3 22.8 89
1L 3.5 9.5 12.2 46
I\ 3.0 20. 6 30.2 86
\ 3.3 17.9 22.8 82
VI 2.7 10.3 19.2 38
v 2.5 12.5 EHVEBETR salt ineffective 0
N T X e GOkl R Ot RO R X fBR 2R 1 R TEEVIHAE NG, REORIES EEABEE
febbhe, RGN T — 5T, SRR 4 HBERAES ATMETRENSHEHET

ME 3, R4 PRBERE ASFEREC 0,V
v XHERE OB EEABSERMIER, Ak
BRI — B T R, ARIME, £#
(KCDIRER 0. 4mol/L W EL PRI FERCHEL | Iv
Ay ERFAERGEN T R, MR ERED LR
P EEAE KC1IREN 0. Tmol/L I A VERE T 2R, X
ABLT- U B EC AR 11 R X P A B R R I LR EC S v AN
v B (EEATA RIS R A X A BRI 4
AR, MNEE(E 30 T E S, HBEHE

Fo Bt ek BRI AT A H BE AR (E 3p), FH
251 TC 2 0T JB 2R 1 M IR B T R AR R D O 4 2 BE
EAMBRAEEEN. A 1mor/L ko1 AR BT I
JEE 2 3 I R B 5 A0S BE T W PR FD Jb B 3 B UL P 4.
BAEVERR W pr B, pH 2.1 B 50m m o/ HER-
BRI ATA 2 —MRRERETBILRIE RE
HBE R T 88% , HLiE A 116U /mg, ALIEEH
21.6.
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Fig. 3 Chromatography of a crude porcine pancreatic trypsin extract on

Agarose CL-4B immobilized anionic [V (a) and cationic compound VI( b)
1. REAN, 2. BEEAWE, 3. EE(280um). BIERFRE 20~ 221C,
1. trypsin, 2. chymotrypsin, 3. protein(280nm ). chromatography was performed at 20~ 227C.
F 4 FEHEEAMMAL

Table 4 Purification of poreine pancreatic trypsin

P i 0~ 1mol/L KC1VEM 50mm ol/L HERR- B BRUEML G
Elution by Elution by Elution by 50mm ol/L ThTein
23 - . Purification
) equilibration buffer 0-1m ol/L KC1 Gly-HCI1pH 2.1 . .
Ligand (%) (%) (%) achieved in fold
C” T" C” T C” T T"
1 31 10.6 65(0.3)  88(0. 4) 0 4.6
11 21 5.3 74(0.6)  92.6(0. 7) - - 4.3
v 34 5.4 62(0.3)  91.4(0.4) 0 0 5.7
% 45 3.0 50(0.3)  95(0. 4) - - 4.3
VI 80 2.0 7.5 0 0 88.1 21.6

< c. BEEAN T. BEAE. EH5ANERERTFEN kc1 RE.

* C.chymotrypsin, T. trypsin. Concentration of KCI required for elution is indicated in parentheses.
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Colourless Synthetic Triazine Ligands for Purification
of Trypsin in Affinity Chromatography

Yang Li, Gao Kunyu , Cheng Libai , Zou Hanfa and Zhang Yukui
(N ational Chromatographic R. & A. Center,
Dalian Institute of Chemical Physics, the Chinese Academy of Sciences, Dalian, 116011)
* (Dalian University of Technology, Dalian, 116012)

Abstract A new immobilized synthetic cationic triazine com pound and several anionic colourless com pounds
coupled with dyes were exam ined as affinity ligands to isolate and purify trypsin from porcine pancreas. The
effects of the initial enzyme concentration and the buffer pH value on the binding capacity of ligands for
trypsin were investigated. The dissociation constant( K4 ) and the maximum binding capacity ( g, ) for
trypsin were gained by experiment and calculation. A1l the anionic dye and colourless ligands bind effectively
trypsin and chym otrypsin, but they can't separate the tw o enzymes com pletely at the condition of this study.
The cationic colourless ligands w ith tw o benzam idine as functional groups, however, display a noticeable dif-
ferent behavior to all the anionic ligands in binding trypsin and chym otrypsin. A small part of chym otrypsin
in the crude extract was bound and would be eluted w ith salt elution(1mol/L KC1), while the trypsin bound
would not be affected by salt elution. A sharp peak containing 88% of the applied trypsin activity w ith a spe-
cific activity of 116U/m g protein (21. 6-fold purification) has been resulted from a crude porcine pancreatic
extract in a single step from the imm obilized cationic colourless ligand with a specific eluent of 50mm ol/L
glycine-HCI, pH 2. 1. The binding mechanisms of anionic and cationic ligands to trypsin were discussed sepa-
rately. It is proposed that nonspecific electrostatic interactions w ould likely be involved in the binding of the
two enzymes mentioned above to the anionic dye and colourless ligands by several net charges. And this
would result in an ineffective isolation between trypsin and chymotrypsin. The cationic colourless ligand is
probably bound in the specific pocket of the trypsin via the tw o benzam idine groups in the ligand molecule,

and therefore, resulted in an effective purification of trypsin from porcine pancreatic extract.

Key words affinity chrom atography, triazine colourless ligand, trypsin



