CHAPTER III

METHODS

3.1 Preparation of Labora

3.1.1 Bacter S
The medium = as LB broth (Luria, Adam
AR | (5 g) and sodium
E '\\%‘ pi™istilled water (about

= & \ 8o pH 7.0 with sodium

@ Mhed to 1 1 with distilled

and Teng, 1960). "
chloride (10 g)
800 ml), and the 4
hydroxide (6 mol/1),

water and autoclaved Jf- "1 tes).

3.1.2 Reagents fu : Fermination by Lowry Method

e

(Lowry, Rosenbrojyh
\7 Y

Pos. 551um sodium tartrate (2 Fud g) was dissolved in

water (100 ﬁﬂﬂ’}\ﬂ\ﬁlﬂ'ﬁﬂﬁﬂﬂﬁ

3.1.2.2 Reagafit B

ﬂW'\ ammamw%maaﬂ (100 m).

3.1.2.3 Reagent C
Sodium carbonate (2.000 g) was dissolved in sodium

hydroxide (0.1 mol/1, 100 ml).
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3.1.2.4 Reagent D
Reagent A (1 ml), reagent B (1 ml) and reagent C

(100 ml) were mixed. The mixture was discarded after one day.

3.1.2.5 Reagent E
The Folin-Ciquk ‘
diluted twofold with wata L/

anol reagent (2 mol/l) was

3.1.3 Reagern: on by Coomassie

Brilliant Blue G-25Cg 77/ LN i 78)
Commassie hg ' \ N was dissolved in

phosphoric acid (85%4 ™ N pg solution was diluted

fivefold with distil g SN WolNs then filtered to

remove undissolved so! AN emperature.

3.1.4 Reagent<l oif Mide Gel Electrophoresis

(Davis, 1964; Weber and Dy -ﬂEEf“

) S £
KV, Y]

Trilll (hydroty emmm——rethil)> (36.6 g) and NNN,N -
tetramethyl-ethylenedfamine (TEMED) €223 ml) were dissolved in a

port1on of dﬁluﬂ’lnﬂﬂfﬁw &']ﬂﬁmg solution was

then adjust to pH 8.9 with condentrated hygdrochloric agg, and the

on @ WHNT 1A U WAINEIA Y

3.1.4.2 Reagent B

Tris (hydroxymethyl) aminomethane (5.98 g) and HﬂN:N'-
tetramethyl-ethylenediamine (TEMED) (0.46 ml) were dissolved in a
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portion of distilled water (about 70 ml). The resulting solution was
then adjusted to pH 6.7 with concentrated hydrochloric acid, and the

volume was adjusted to 100 ml with distilled water.

3.1.4.3 Reagent C
‘ H,HI-methylenebisacrylamide

(BIS) (0.7350 g) were dis P water (100 ml).

thylenebisacrylamide

(BIS) (2.50 g) were (100 ml).

Rib - F F 'J'; ; ‘H W Md in water (100 ml).

Slved in distilled water

(100 m1). vy AL

o
.

Fa%Cred in brown glass

bottles. The bnttJJ: were kept in a refrigera®™', and the reagents

ﬁﬂsﬁmmw NS

3 1.4.7 Reagegt G

(100 mﬂwq Mﬁﬁw‘ﬂdﬂw %’B ’]ﬁlgﬂ in water

This reagent was stored in a refrigerator and used within

seven days after preparation.

3.1.4.8 Stock Buffer Solution for the Reservoirs

Tris (hydroxymethyl) aminomethane (6.00 g) and glycine
(28.8 g) were dissolved in distilled water (1 1). The pH of the

solution was pH 8.3.



3.1.4.9 Fixative-Stain Solution

Coomassie brilliant blue (1.25 g) was dissolved in
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methanol (50%, 454 ml) and acetic acid (46 ml). The resulting solution

was filtered and stored at room temperature.

in distilled water. m—usted to 1 1 with

distilled water.

Naphthaleng 1 £ #oP7og o\ NNy POPOP (0.600 g),
ethylene glycol (20 4%\ §F L fﬂ  3i~ nl) were dissolved in

toluene. The final with toluene.

(A :
3.1.6 Reagents fc — Of Amines (Cautrecasas, 1970)

e Fhanol (50 ml) were dissolved

£<)1ution

=N fmocid in water was

(6 mol/1) and

Ly - e L)
adjusted to pH 7.07% tn sodium hydrnxlde soluti

g ﬂUEI’J\VI\EWIﬁWEﬂﬂﬁ

3 1.6.2 2,4,6¢Trinitrobepgenesulfonate, §3%)

YW AN EHAFIH RARE 015501

in wateﬂ (100 ml).

3.1.7 Preparation of 2-Amino-4-hydroxy-6-hydroxymethyl-7,8-

dihydropteridine pyrophosphate (DHPP)

The following method was modified from the method of Friedkin
et al. (Friedkin et al. 1962).
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2-Amino-4-hydroxy-6-hydroxymethylpteridine pyrophosphate
(20 mq), sodium dithionite (20 mg) and 2-mercaptoethanol (1 mol/l,
1 ml) were mixed vigorously in a test tube. The tube was closed with
paraffilm and left at room temperature for 30 minutes. The tube was

then centrifuged at 2,000 xg for 15 minutes. The supernatant was
j™ 18

collected and kept frozen aj )4 amount of DHPP was measured

by the ultraviolet absor s 10). A molar extinction

coefficient of 6,200 (& :77-'f; ﬂ;‘Jaugh, Jackson and

Dillard, 1969) was usis i:x“amtncentratiun of DHPP.

3.1.8 Buf

.“x*ff\hg _;z plumn Chromatography

he following

components ina 11 (f umol/1), dithiothreitol

;a -

(0.1543 g, 1 mmol/1), Mgl IE , g, equivalent to 5 mmol/1

Yy
0.2 mol/1) and -y' fy']-ion was adjusted

magnesium chloride aoomethane (24.228 g,

to pH 8.5 with conciij:ratcs

ﬂ uﬂm‘iﬂﬂlﬂﬁzze g, 0.2 mol/1)
and s ride [2 Q portion
of d;aw}j amﬁmﬂ%}]ﬁﬁg a ﬂs adjusted
to pH 8.5 with concentrated hydrochloric acid, and the volume was

adjusted to 1 1 with distilled water.

3.1.8.3 Buffer III
Tris (hydroxymethyl) aminomethane (24.228 g, 0.2 mol/1)
was dissolved in a portion of distilled water (about 800 ml). The pH
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of the solution was adjusted to pH 8.5 with concentrated hydrochloric

acid, and the volume was adjusted to 1 1 with distilled water.

3.1.8.4 Buffer IV
Tris (hydroxymethyl) aminomethane (24.228 g, 0.2 mol/1)
and sodium chloride (58.44 g,

) gwere dissolved in a portion of
distilled water (about &2 v L +he solution was adjusted

to pH 8.5 with concer W 1 O 2N'd the volume was

o1/1)
olved in Tris-

e final volume was

i 15id (PMB) (53.28
1/1 7 Y]

PMERJ0 . 03T — = if““ris-hydruchlnride

buffer (1 mol/l, pH 8‘ , and the f 1 volume was adjusted to 2 ml

with Tris buﬂUEl'WIEWI?WEJ’m'TJ

N-ethylmorpholine acetate buffer (1 mol/l, pH 8.0), and the final

volume was adjusted to 2 ml with N-ethylmorpholine acetate buffer.

3.1.9.4 2,4-Pentanedione (971.3 mmol/l)

2.4-Pentanedione (1 ml) was dissolved in sodium

phosphate buffer (0.2 mol/1, pH 7.0, 10 ml).
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3.1.9.5 2,3-Butanedione (1.08 mol/1)

2,3-Butanedione (0.94 ml) was dissolved in Hepes buffer
(1 mol/1, pH 8.2), and the final volume was adjusted to 10 ml with
Hepes buffer.

3.1.9.6 Pheny

J 4\ fonylfluoride (PMSF) (9 mmol/1)

The isopgs * & prepared by dissolving
3 ml of iso-propanolg ¥ O] water. PMSF (0.0155 g)
was dissolved in thiT i g "‘55;&?31' ;ﬂr;ue pH of the resulting

solution was adjuster Tfl'" e was adjusted to 10 ml

sample (0.1 IS oywaiziagy in WMt D (section 3.1.2.4,
3.0 ml), and the resuIV (e i ™ at room temperature for

8.3 ml) was added into the

o

10 minutes. Reagent E (e ibsiisi
solution and mixigeS=————— ;5 hen left for a

_— Y | .
furthur 30 minuteSH° =:cal density of the

solution at 650 nm™as measured. The protein &®ncentration was read

from the siﬂﬂﬁrﬁwwfmlﬂnﬁ was used as the
, ¢ a
~ Q¢ Q0 ) 14

standard p

! Binding

Medhod (Bearden, 1978)

Sample (1.5 ml) was dissolved in the coomassie reagent (section
3.1.3,1.5ml). The resulting solution was left for 2 minutes, and

the optical density was measured at 595 nm. The protein concentration
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was read from the standard curve in which bovine serum albumin was

used as the standard protein.

3.4 Colour Test of Amines (Cautrecasas, 1970)

A small amount of sa

¢ added into a test tube containing
a saturated solution of /, gction 3.1.6.1, 1 ml). The
drops of 2,4,6-trini — Cmmm®-nt (3%) (section 3.1.6.2)
was added to the m; {104 s observed after the
mixture was left 5 /] ‘ N “‘i ure. The colour

changing from ye e of amines.

3.5 E. coli Cul

E. coli Ki2 } broth (section 3.1.1)

in the fermenter at 37 ——m ol te was 400 rpm, and the

aeration rate was 0.3 Kgf. ."--'}4;}_ 7 as harvested at late log
phase, centrifug )Z€ £

7 A
3.6 Preparation : o) GeT Sulfonamide-Sepharose

L ¥

Gel)
wRUBIN BN IV corose e
was activated with 2,4-dichlogb-6-methoxysg-triazine amgycoupled to

W AANFLI BN e a2

4-(4-aminobenzenesul fonamido) benzenesulfonylglycine, was condensed

the

with the coupled Sephasose 4B by 1-cyclohexyl-3-(2-morpholinoethyl)
carbodi-imide methotoluene-p-sulphonate in aqueous dimethylformamide.

The detail procedures were described in sections 3.6.1 - 3.6.4.



3.6.3 Preparation of 4-[3-(3-Aminopropyl) aminopropylamino]-

30

6-methoxy-s-triazine-2-ylagarose (Lang et al. 1977)

Bis-(3-aminopropyl) amine (13.2 ml, 0.09 mol) was dissolved
in a portion of distilled water (about 120 ml). The solution was

adjusted to pH 8.5 with concentrjf,

was adjusted to 187 ml wit The 4-chlorotriaziny-

lagarose (84 g) was thg wtion. The resulting

suspension was stirrec The

triazinylagarose wag AN chner funnel with
- equal volume of
Mde (0.1 mol/1) (467

distilled water (2.5

hydrochloric acid (I

ml), distilled water on of an equal volume

of sodium hydroxide (04 fFAd@ im0 ide (0.1 mol/1)

(467 ml1), and sodium "), respectively. The

triazinylagarose was final:}rﬂf :' distilled water (2.33 1).
The filtrate was /gl lg L psence of amines by
the method descri{™ ,f:y* r was not occurred

re; ¢ g ECs <lllcer arm (bis-(3-

¥

in the reaction mi>}|

aminopropyl) amine) W S ashed out f the gel. The gel particles

s o U BARHNTNBARForor o

observed at tﬂ! gel particles, gence, the acer arm wa uupled to

e &) RIRAIARINGR

3 6.4 Reaction of the Triazinylagarose with 4-(4-Aminoben-

zenesulfonamido) benzenesulfonylglycine (Lang et al. 1977)

The solution containing 4-(4-aminobenzenesulfonamido)

benzenesulfonylglycine (1.23 g), triazinylagarose (80 ml settled

hydrochloric acid, and the volume
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volume) and 1-cyclohexyl-3-(2-morpholinoethyl) carbodi-imide
methotoluene-p-sulfonate (2.91 g) was shaken gently for 48 hours at
room temperature in aqueous dimethylformamide (50%, 291 ml). The
resulting suspension was filtered, and the product gel was washed with

distilled water (2.91 1), ac ‘Jethylformamide (50%, 2.91 1)

methanol (2.91 1), and 2 1) respectively.

A small port he® —m—cncd in aqueous
dimethylformamide (50t ) I&gaﬁ“fj=;¢¢ﬂwas stirred for 3
minutes and centrifi, s Fx:w‘n_ﬂv_iullected and examined
for the presence of f .5 Hy“%“ N, red colour was not
formed in the rea Y 2SN AN ‘a.cess sulfonamide was
washed out from thd z Mo examined for the
presence of amines, 1 erved at the gel

particles.

A small sgrti
sma "ﬁ

washed with methiw

ml.settled volume) was
I.;:"n ept in the oven
(60° C) overnight fijd se t offiscience Service,

L A

Ministry of 5::1ence,‘T -hnology and gyergy for sulfur analysis by the

e U HARENTNEAR T

presence of 5 44 pg of Sulfl*“ [equwaient to 6.79 umul of the

i wmmmmmwmw i

.8 wmol of sulfonamide/ml of settled gel reported by the other

investigator (Lang et al. 1977).
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3.7 Partial Purification of Dihydropteroate Synthase

3.7.1 Preparation of the Crude Cell-Free Extract

E. coli cells (20 g) were suspended in Tris buffer (0.05 mol/l,
pH 8.0, 40 ml) and centrifuged (11,400 xg, 4° C, 10 minutes) to wash

out the media. The washed cells wg'je suspended in the same buffer

(40 ml) and sonicated threa pinutes at a time, 40% duty

cycle) to break cells. g.n centrifuged (18,000 xg,

4° C) for 50 minutes 21) was collected.

3.7.2 Prepar: Q‘;fate Saturation

Fraction
The solid af auded to the cold cell-
free extract (45 m1)#1 4 Wiz ag AW The ammonium sulfate

in this solution was 3 W\ (Mation. The solution was

centrifuged (18,000 xg, The supernatant (47 ml)
was collected and Aop T yas added to bring the
solution to 70% .;, = iy ]olution was centri-

) 10 we thejfjrecipitate was

fuged (18,000 xg,
collected. The:- p‘rEmplgﬁ was suspen in Tris buffer (0.2 mol/1, pH

8.5, 15 ml), ﬂﬂaﬂ I aql'isw 330! ﬂw@mffer (3 1) for

8 hours. The a1y51ng process gwas rEpeat twice. nlume of the

mmﬂm@ﬁmwwww T4 ﬂ d

3.7.3 The Enzyme Purification by Sulfonamide-Sepharose Column

(1)

The following method was modified from the method of Suckling
et al. (Suckling et al. 1977).



33

The sulfonamide-Sepharose gel prepared by the method described
in section 3.6 was added into a column (2.5 x 37 cm) until the gel
height was 28 cm. The column was equilibrated with buffer I (section

3.1.8.1) with the flow rate of 21 ml/hour for 24 hours. The enzyme

solution (21 ml) from 30-70% J5ylfate saturation fraction was

diluted with buffer 1 (51 brotein concentration was

6.25 mg/ml. After theg was loaded, buffer I

was applied into the M ions (11 ml/fraction)

were measured for tfT When the optical

density were near 2 ) was applied into

the column and a fr'f ion) were collected.

These fractions were, ity, and the protein

concentrations were alff fFaSt v <t ' YL} Mthod described in

section 3.2. The fract J# W :yme activity (fractions

No. 159-215) were pooled arﬁgﬁg;k, 7 by diaflo ultrafiltration
(PM 10 membrane) (o £ 1ysed in Tris
buffer (0.2 mol/1%4e e dialysing process

was repeated twice.'“

3.?.ﬂ £

Colum (11) Y

Q‘Wﬂﬂﬂﬂﬁﬁﬁmﬁ%ﬁ@lﬁ"ﬂ e

in sect®n 3.6 was added into a column (1.5 x 30 cm) until the gel

height was 25.5 cm. The column was equilibrated with buffer III
(section 3.1.8.3) with flow rate of 21.5 ml/hour for 12 hours. The
enzyme solution (18 ml) obtained from sulfonamide-Sepharose column (I)
was loaded and a linear gradient mixture of buffer III (section 3.1.8.3,

250 ml) and buffer IV (section 3.1.8.4, 250 ml) was applied into the
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column. The fractions (2.5 ml/fraction) collected were assayed for
the enzyme activity, and the protein concentrations were also measured
by the coomassie method described in section 3.3. The fractions
containing the enzyme activity (fractions No. 34-54) were pooled and

n (PM 10 membrane). The concen-

ar {ﬂ.E mﬂlfl; pH 8'5! 1 1}

concentrated by diaflo ultraf’l

trated solution was dial
for 8 hours, and the wrpeated twice. The

solution was then k

3.7.5 Methe i ‘1*. W W | fonamide-Sepharose Gel

After the ge, f A Eé?a Saorotein on sulfonamide-
Sepharose gel was®iergfe - rlfs 0 Eh*lw - buchner funnel with
a mixture solution Y i Poors X *E 11¢x um chloride (2 mol/1)

(Work and Work,

3.8 Disc Pulyacrylamlde rasis for the Protein Solution

from All Eq/yng

yf » :i "
Prep rove PI=C Gels

Atryiamlde %sl (7%) was made to contailr the total 8 parts of

e i ST ,,M:am:i - P
=S RTNIM S A

paraffilm until the height of the solutions were 9 cm. A water layer

3.8.1

were placed on top of the gel solutions. The tubes were then left at
room temperature. After the gel was complete polymerization, water

was removed.
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The stacking gel was made to contain the total 8 parts of the
following components : reagent B (section 3.1.4.2, 1 part), reagent D
(section 3.1.4.4, 2 parts), reagent E (section 3.1.4.5, 1 part) and
reagent F (section 3.1.4.6, 4 parts). The stacking gel solution was

placed on top of previously prepared gels for a further 0.7 cm height,

and the distilled water wag gon top of the stacking gel

solution. The resultinz the fluorescent light for
polymerization. After _ - 12— "completed, water was

removed. The gels iy

3.8.2 Pr ,
The prote c®extract (300 pg

proteins, 10 ul) w, ic experiment.

The protein ¢ W™n sulfate saturation
fraction (216 pg protein , l 7 #sed in the electrophoretic

experiment.

The protddd R Jose column 1 (1.3

ml) was cuncentrat.u in a dlglyotoroay vy Hqu«.

volume was aced g - m . The al@duot of Sﬂﬁ%ﬂs ug proteins)

U INTNINE
@lﬁﬁﬁ\fﬁ‘iﬁiﬁmﬁﬂmmis-a

volume was reduced to 52 ul. This concentrated solution (54 ng

de II-A until the

was used in

proteins, 52 pl) was used in the electrophoretic experiment.

All protein samples were mixed with equal volumes of sucrose

(80%) before use.

TICMBeBA.



3.8.3 Electrophoresis

The gel tubes were placed into the upper reservior, and this

36

reservior was filled with the stock buffer solution (section 3.1.4.8)

diluted to 1/10 strength with distilled water. Bromphenol blue in

distilled water (0.01%, about 0 6. ml) was stirred into the upper

buffer. The upper bufferJ g-hen lowered so that the

bottoms of the gel tuhz==. mer S aeelns same diluted stock

buffer in the lower risg fe
gel tubes, and the g
The current was sh: ed to about 8.7 cm

from the top of sta,

3.8.4 Gel 4 A\
The gels wergf« ¥ 5 ': T Eg And placed in the

fixative-stain solutio] ) W 1 hour. The gels were

then destained with the akggqggaéj ] on (section 3.1.4.10) until

th L) the destaining

X

the background v

solution.

Ry —

¥ 4%

3.9 Measurement nf drﬁptercate thase Activity.

= arples were loaded in the

SSsolied through the gels.

AugaND NINEIDF o

oy %ﬁmmimmnm*::

mmol/1) and C PABA (328.12 ymol/1). The assay mixture was
preincubated at 37° C for 10 minutes. The enzyme solution was then
added and the final volume of the mixture was 200 ul. The resulting
mixture was incubated at 37° C for 15 minutes. The reaction was

'stopped with 2-mercaptoethanol (80 ul, 1.14 mmol). An aliquot of
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100 pl (divided into two equal portions) was transferred by precali-
brated micro-hematocrit capillary tube and spotted on a Whatman 3MM
chromatographic paper. The chromatogram was developed in a descending
fashion by immersing the lower margin of the paper in potassium phos-

phate buffer (0.1 mol/1, pH fide a chamber at room temperature.

After the buffer had mo origin, the paper was removed

from the chamber and i e > was still located at the

origin whereas unr an Rf value of 0.78

(Richey and Brown ka, 1980). The area

around the origir yieces and put into the

vial containing s N .4, 5ml). The amount

of radioactive sub gfn, o, ;ﬂ 1% id scintillation counter.
B AG 14

The amount of DHP wa e FCEiNGs =i CAANcific activity of [7- Cl-

PABA which was equal ° ;; = b Mhe enzyme unit was defined

as the amount of the enz-pg—- es the formation of 1.0 nmol of

u#{%F
DHP per minute Aol NS £ The efficiency of
cuur;ting Iwas a V.. | X minutesl. At a confidence

level of BER;the Sl centage Urohe B -u*’lnnaJ;‘rrer is about 2%.

" The modifying agent and the enzyme were allowed to react for a
period of time. The control experiment was that only the enzyme was
incubated for the same period of time. If the enzyme activities
obtained from these two conditions are not definitely different, it may

be interpreted that the enzyme was not modified by the modifying agent.



3.10.1.1 Modification of Dihydropteroate Synthase by

Iodoacetamide

The solutions in three tubes were made to contain

iodoacetamide, Tris buffer (0.4 mol/l1, pH 8.55) and the enzyme (0.05

Each tube contains different

units) in a total volume of 55y 1.

concentration of iodoacetamy g:ntration of iodoacetamide

were 68.5, 6.85 and 0,129

at 25% C for 1 hour. =f —~ ®=on transferred into the

. _uore allowed to incubate

assay mixtures (150 o Ex“ﬂnid the final volume of

200 ul was obtained | resulting mixtures
(200 u1) were iodoacogfin gf SFFF = kak3’ W84 mmol/1), Tris buffer
1/1), 2-mercaptoethanol

14
AWNPP (1.1 mmol/1), C-PABA

(0.4 mol/l, pH 8.55)
(328.12 uymol/1) and the ¥ _f;’ii' itOW “The mixtures were then
incubated for 15 mlnutes at ,; "= enzyme activity was measured.
*F{g ol (80 ul, 1.14

The enzyme reactiq; WE
J‘#:thud described in

mmol), and the en y'

section 3.9.

. aﬂlﬁfﬁVEﬂﬁ“ﬁwlﬁiim?iT ﬂ
‘"““’“W‘immmwnwmaﬂ

3.10.1.2 Modification of Dihydropteroate Synthase by

PMB

The experiment was done in the same manner as the
experiment of modification of enzyme by iodoacetamide (section 3.10.1.1)
except that the concentrations of PMB in the incubation mixtures (55 ul)

were 426.24, 42.62 and 0.852 umol/l1.
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3.10.1.3 Modification of Dihydropteroate Synthase by

2 ,4-Pentapedione

The experiment was done in the same manner as the
experiment of modification of enzyme by iodoacetamide (section 3.10.1.1)
except that the concentrations of 2,4-pentanedione, the type of buffer,

the incubation temperature ag p4tion time were different. The

concentrations of 2,4-pe @ "ubation mixtures (55 ul
8] “‘_—-‘r { H :'

m', the incubation mixture
B0 7.0), and the buffer

| \b woosphate buffer (0.4

were 77.70, 38.85 and™
(55 ul) was sodium phog
in the assay mixtures
mol/1, pH 8.0). W\ were incubated at 21°C

for 24 hours.

ropteroate Synthase by

2,3-Butanedione

The experyn 2 the same manner as the

experiment of mocii g ¥t iolljle (section 3.10.1.1)

except that the c! v =‘ y the type of buffer

were different. h&¥concentra U . -butand one in the incubation

mixture (55 p ﬁ Bg.ﬁlmlz’l The@liffer in the incubation mixtures
i

(55 ul) was tﬂeg(m&n‘iwﬂlﬂts buffer in the

assay mjxﬁes (200 x1) was als® Hepes bufgsr (0.4 mol/lgupH 8.2).
q‘ ’] §1$1f1 mgim:]gh!l!cﬂe:]na@ gy!:thase by

Phenylglyoxal

The experiment was done in the same manner as the
experiment of modification of enzyme by iodoacetamide (section 3.10.1.1)

except that the concentration of phenylglyoxal and the type of buffer
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were different. The concentrati henylglyoxal in the incubation
mixture (55 ul) was 29.59 mmol/l. The buffer in the incubation
mixtures (55 ul) was N-ethylmorpholine acetate buffer (0.25 mol/1, pH
8.0), and the buffer in the assay mixtures (200 pl) was also

N-ethylmorpholine acetate buffer (0.4 mol/l1, pH 8.0).

3.10.1.6 N Dihydropteroate Synthase by
_ _ -
- = Same manner as the
experiment of modifig AN amide (section

in the incubation

3.10.2 Invedliff flo BEdBo, AN Whaction Between the

In the enzyme m i 4__:*"5"' L, an aliquot of the
incubation mixture was tLgadeiaE/AZA o the assay mixture
without prior se ;"_—’_'_i" .‘:d" er the modification
reaction was termin =2t the reaction

between the msdif:.ring .pgents and the substrates (DHPF and PABA) may

FIHEI’J\VIEWI?WEI']TW

The mo f}.rlng agent wasgallowed tu incubate wit he substrate
= ARARRTUNHIINEY el o
activity'by the method described in the section 3.9. The control
experiment was that only substrates were incubated for 15 minutes.
After incubation, the enzyme and the modifying agent were then added.
The enzyme activity was assayed as described in the section 3.9. If

the enzyme activities obtained from these two conditions are not



3.6.1 Preparation of 2,4-Dichloro-6-methoxy-s-triazine

(Dudley, Thurston, Schaefer, Hansen, Hull and Adams, 1951)

Sodium bicarbonate (36.6 g, 0.4 mol) and trichloro-s-triazine
(36.8 g, 0.2 mol) were added into the solution of methanol (200 ml)

and water (25 ml). This mixture yasastirred at 30° C for 30 minutes

until the evolution of carh #ocarly ceased. Water was

then added into the mixseS=—= Cry: - olid separated was

filtered, washed with m desiccator. The

as 17.5 g, mp 85-
Pudley et al. 1951).

yield of crude 2,4-d;

88° C. Literature v

After the product wa“ the melting point

of the rearrstallizéﬁ terature mp is 88-90° ¢

(Dudley et al. 1951).

3.6.2 Preparatil ifﬂ;' ‘ tiMxy-s-triazine-2-ylagarose

29

(Lang et al. 1977) _
Dioxane-wallem———— ;i? a solution of

e d
2.,4-dichloro- Ei-meth+ ) in dioxane

(200 ml), and the su: -ens;cn was stlrred for 15 mnutes at room

temperature. u ate (2 mol/1,
NENINE

20 ml) was adﬂ E!Igr‘esu 1ng uspension r sﬂ::?:ely.

temper odium

R A AV A

mixture was stirred for a furthur 20 minutes, it was acidified to pH 6
with hydrochloric acid (1 mol/l). The triazinylagarose was obtained
by filtration. The product was then washed with dioxane (1 1), sodium
chloride (0.1 mol/1, 5 1) and distilled water (2.5 1) respectively.
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definitely different, it may be interpreted that the reaction between
the modifying agent and the substrates is not occured within 15 minutes.
The simplified diagram was as following :

Incubation

M+S —— + E
15 minutes

Scaction between the
M ade to contain
e buffer (0.4 mol/1, pH

8.55), magnesium chil gl B el AN 1 mmol/1), 2-mercapto-
i, 14
AW\ wio1/1) and C-PaBA

(328.12 pmol/1) in tot, Arter the mixture was incubated

at 37°C for 15 minutes, Sicion (9 wl, 0.045 enzyme units) was

then  added imo & 3 9 of each component was

-

calculated from{® AY")ing the volume

of the enzyme solill : : clre flls further incubated at

4

37° ¢ for 15 mlﬂUtE%‘,ﬂld the enzymgtjc reaction was stopped with

AN ENTNEGARTG oo oo

assayed by t method describgd in sectx

RN mmummm A8 oo,

magnesmm chloride (5 mmol/1), DHPP (1.1 mmol/l), 2-mercaptoethanol
(0.1 mol/1), sodium dithionite (9.80 mmol/1) and 1E-PABA (328.12 umol/1)
in a total volume of 187 ul. The concentration of each component was
calculated from the final volume of 200 ul including the volume of

iodoacetamide and the enzyme solution. After the tube was allowed to
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incubate at 37° C for 15 minutes, iodoacetamide (17.12 mmol/1) and the
enzyme (9 ul, 0.045 units) were then added, and a total volume of
200 ul was obtained. The reaction mixture was further incubated at

37° ¢ for 15 minutes, and the enzymatic reaction was stopped with

2-mercaptoethanol (80 ul, 1.14 mpol). The enzyme activity was then

(11 ,
assayed by the method descrs .,’ gn 3.9.

The modificatiomm—urgs 1 _-1;7‘her four modifying agents

(PMB, 2,4-pentanediCamm Andl i e —e v 1g1 yoxal ) were the
same as the procedu=i®o S0 F 'Ej_ SN RT”' except that the

concentrations of ig pes of buffers were

different. The conc.d gldione, 2,3-butanedione

and phenylglyoxal we; L/1, 21.60 mmol/1 and

7.40 mmol/1 respective W\\dification procedure for

PMB, 2,4-pentanedione, § Menylglyoxal were Tris

buffer (0.4 mol/1, pH 8.55)—c . ghate buffer (0.4 mol/l,
( P )7 ﬁﬁﬁiﬁi (

.
i

pH 8.0), Hepes by Yz ' -r{gvlmorphuline

acetate buffer (0%l AX

3.10.3 Investigation of the Possible Reaction Between the

s @AY TN VN T

In th@lprotection experiment of the enzyme described in section
o

o1 ORI PO N PR ILN A

the e modifying agents; hence, it 1s possible that the

reaction between the modifying agents and sulfanilamide may occur.

The simplified diagram for the procedure was the following

Incubation
M+ I 3> + S + E=)Assay for the enzyme activity
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Incubation
Control tube; I ———3 + S + E + M=>Assay for the enzyme activity

I = Sulfanilamide

If the enzyme activities obtained from these two conditions are

not definitely different, it may

be interpreted that the reaction
’ 1

between the modifying agsl ‘amhibitor (sulfanilamide) is not

occurred within the S

be Possible Reaction

Between Ioduaceyu'n_‘

or 48 ’R; NS _:j ossible reaction between
Mhvas made to contain

i mol/1, pH 8.55),

dé (3.58 mmol/1) in a total

iodoacetamide a,
iodoacetamide (64
magesium chloride
volume of 55 pl. AiE Li;;mll.? a?  ncubated for 1 hour at 25° .
an alquot of 50 ul "ai”ﬁ?ﬁfgg‘QJ & into an assay mixture (141 ul,
in 7 4£0)-4 mo1/1, pH 8.55),

A 2-mercaptoethanol

)
It 14
(0.1 mol/1), so=m dithionite (9.80 mmol/l &&nd C-PABA (328.12

wmol/1). o ﬁﬁ 1 m S LRepeadded into the mixture
and the @u GMM ‘ mﬁioncentratinn of each
CORROBRIE N, Lhe, a5ca nﬁf al@ulated from ué final volume
AR ANTRUIRIANEARL. - <.

15 minutes, the enzymatic reaction was stopped with 2-mercaptoethanol

preincubated 24379 ©) contail

magnesium chl Y o

(80 ul, 1.14 mmol). The enzyme activity was then assayed by the method

described in section 3.9
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The control tube containing Tris buffer (0.4 mol/l, pH
8.55), magnesium chloride (5 mmol/l), and sulfanilamide (3.58 mmol/1)
in a total volume of 55 ul was incubated for 1 hour at 25° C. An
aliquot of 50 ul was then transferred into an assay mixture (141 ul,

Tis buffer (0.4 mol/1, pH 8.55),

preincubated at 37° C) containjing ¥

magnesium chloride (5 2 nlfl] 2-mercaptoethanol

(0.1 mol/1), sodium di C-PABA (328.12 umol/1)

and iodoacetamide (‘o ul, 0.045 units) was

then added into thg of 200 ul was obtained.
The concentration mixture was calculated
from the final vol: g .~'Jtiun mixture was
incubated at 37° C 4 4 0% .f; : R;ﬁ3:~ ic reaction was stopped
| Hﬂ a%\e enzyme activity was

%ion 3.9.

with 2-mercaptoethanc,

then assayed by the me}

3,1&.3 . the Possible Reaction
Between PMB and e :ﬁ’
y eh‘ ‘

oLy Deasible reaction between
L]
PMB and sulfanilamid e, the snlut:on was made tO'contain PMB (426.24

umol/I ), Tr‘ wgl Wﬂﬁ hlurlde (5 mmol/1)
58 mmo

and sulfanilgjide in a total vﬂl 55 ul. After the

o L TN TR TR gl mﬁ‘ﬂ: o

containing Tris buffer (0.4 mol/l, pH 8,55), magnesium chloride

(5 mmol/1), DHPP (1.1 mmol/1), 2-mercaptoethanol (0.1 mol/1), sodium
dithionite (9.80 mmol/1) and 1E-—FABA (328.12 ymol/1). The enzyme (9ul,
0.045 units) was then added into the mixture and the total volume of

200 ul was obtained. The concentration of each component in the assay
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mixture was calculated from the final volume of 200 u. After the
reaction mixture was incubated at 37° C for 15 minutes, the enzymatic
reaction was stopped with 2-mercaptoethanol (80ul, 1.14 mmol). The

enzyme activity was then assayed by the method described in section 3.9.

The control tuks

ptpining Tris buffer (0.4 mol/1, pH
8.55), magnesium chloride P g.1fanilamide (3.58 mmol/1) in
a total volume of 55 u ,;7. rat 252 C. An aliquot
of 50 u1 was then tr ’ ure (141 ul, preincu-

, pPH 8.55), magnesium
ethanol (0.1 mol/1),

mol/1) and PMB

bated at 37° C) core®
chloride (5 mmol/13
sodium dithionite (g )
(106.56 umol/1). Thrg § ;-.;A ,hhzg;. was then added into
the mixture and the tg - E. \ obtained. The concen-
tration of each componej \ e was calculated from the

final volume of 200 ul. mixture was incubated at

379 ¢ for 15 minulpai £)=d with 2-mercapto-

ethanol (80 ul, 1. "as then assayed by

the method describe®®in section 3.9.

ﬁ uiﬂtﬁj ! l% j& ui m E !Ié';liﬁ e Reaction

Between 2 4-Péﬂ*aneﬂ1cne and ngfanllamld

QR RINTUNAIE BRI R s

2,4-pent3nediune and sulfanilamide, the solution was made to contain

2,4-pentanedione (77.70 mmol/1), sodium phosphate buffer (0.2 mol/1,
pH 7.0), magnesium chloride (5 mmol/1) and sulfanilamide (3.58 mmol/1)
in a total volume of 55 ul. After the solution was incubated for 24

hours at 21° C, an aliquot of 50 ul was then transferred into an assay

mixture (141 41, preincubated at 379 ¢) containing sodium phosphate
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buffer (0.4 mol/l, pH 8.0), magnesium chloride (5 mmol/1), DHPP (1.1
mmol/1), 2-mercaptoethanol (0.1 mol/1), sodium dithionite (9.80 mmol/1)
and 1E-PABA (328.12 ymol/1). The enzyme (9 ul, 0.045 units) was then
added into the mixture and the total volume of 200 pl was obtained.

The concentration of each comp: the assay mixture was calculated

from the final volume of &8 i reaction mixture was incu-

bated at 37° C for 15 — —— caction was stopped with

2-mercaptoethanol (& B activity was then

'\ phosphate buffer
(0.2 mol/1, pH 7.0; N and sulfanilamide
(3.58 mmol/1) in a tg Mated for 24 hours at
21° €. An aliquot of W into an assay mixture
ium phosphate buffer (0.4

1), DHPP (1.1 mmol/1),
14

(141 ul, preincubated a

mol/1, pH 8.0), magnesium ZEZksii=h

2-mercaptoethano g ‘BU mmol/1), C-PABA
(328.12 umol/1) " The enzyme (9 ul,

0.045 units) was t <4 added into the mixture an@dthe total volume of
200 pul was o - ‘j : t{ﬂﬁ nt in the assay
mixture was miﬁﬂ ﬂﬂnl vdl nﬁﬁe After the
react jture wa ﬁ 7° ¢ _fof™E i sﬁﬁ snzymatic
reactiﬁﬁmﬁﬁ:ﬁ ﬂﬂ:jﬁ[ﬂﬂﬁ ITH ). The

enzyme activity was then assayed by the method described in section 3.9.
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3.10.3.4 Investigation of the Possible Reaction

Between 2,3-Butanedione and Sulfanilamide

For the investigation of the possible reaction between
2,3-butanedione and sulfanilamide, the solution was made to contain

2.3-butanedione (86.4 mmol/1), Hycgg buffer (0.24 mol/1, pH 8.2),

magnesium chloride (5 mmo lamide (3.58 mmol/1) in a
total volume of 55 ul. incubated for 1 hour at

250 C, an aliquot Of e thd) t Semmed into an assay mexture

(141 ul, preincubat g NN puffer (0.4 mol/1, pH
NNO1/1), 2-mercapto-
AL/1) and 1E-PABA

was then added into
the mixture and the toff JFad&ch obtained. The concen-
tration of each compone, ' J_ =X oixAke was calculated from the
== on mixture was incubated at

.5

Y Jctivity was then

final volume of 200 ul.
37° C for 15 minydy opped with
2-mercaptoethano y'

assayed by the met L', dest o

ﬁ cont@fning Hepes buffer (0.24 mol/1,

pH 8.2), magﬂsﬂE ﬁ% fﬁ whﬁﬂsde (3.58 mmol/1)

in a tota ulum& of 55 ul was®incubated fi 1 hour at @J C. An aliquot
or 8] HIANDIARIINE IR i
bated at 379 ¢) containing Hepes buffer (0.4 mol/1, pH 8.2), magnesium
chloride (5 mmol/1), DHPP (1.1 mmol/1), 2-mercaptoethanol (0.1 mol/1),
sodium dithionite (9.80 mmol/1), 1E-FABA (328.12 pmol/1) and 2,3-
butanedione (21.60 mmol/1). The enzyme (9 ul, 0.045 units) was then

added into the mixture and the total volume of 200 ul was obtained.



The concentration of each component in the assay mixture was calculated
from the final volume of 200 ul. After the reaction mixture was
incubated at 37° C for 15 minutes, the enzymatic reaction was stopped
with 2-mercaptoethanol (80 ul, 1.14 mmol). The enzyme activity was

then assayed by the method descr’

44 in section 3.9.

3.10.3.5 : e Possible Reaction

For The e . wafﬁfﬁ“aﬁllgsible reaction between
phenylglyoxal and sul‘ g /1 B \ Rias made to contain
phenylglyoxal (29.5 J/: RN Ftetate buffer (0.25
mol/1, pH 8.0), mag#e

mmol/1) in a total véfu, \ EE- W lution was incubated

ane® sulfanilamide (3.58

for 1 hour at 25° C, ¢ Ben transferred into an

assay mixture (141 ul, } ™ containing N-ethylmor-

pholine acetate buffer [Qederaiz/A=t magnesium chloride
(5 mmol/1), DHPP .f';"‘— .t mol/1), sodium
dithionite (9.80 *-3«?’ m/1). The enzyme (9 ul,

8 LA

0.045 units) was then .ad-:ied into the mixture and the total volume of

200 1 was nbﬁlﬂ H@Wﬁ.ﬂ ﬁqtﬂ[ﬁerﬂ‘. in the assay

mixture was callulated from the final vnlume of 200 pl. AftEr the

S LN LI E LN RT

reactionwas stopped with 2-mercaptoethanol (80 ul 14 mmol). The

enzyme activity was then assayed by the method described in section 3.9.
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The control tube containing N-ethylmorpholine acetate
buffer (0.25 mol/1, pH 8.0), magnesium chloride (5 mmol/l) and
sulfanilamide (3.58 mmol/1) in a total volume of 55 ul was incubated
for 1 hour at 25° C. An aliquot of 50 ul was then transferred into an

assay mixture (141 ul, preincubztad

at 37° C) containing N-ethylmor-
2) magnesium chloride (5

(0.1 mol/l), sodium

pholine acetate buffer (0.
mmol/1), DHPP (1.1 mmc
dithionite (9.80 mmol o =i { - Hfha:: 1) and phenylglyoxal
(7.40 mmol/1). \ : 35 then added into the
mixture and the tot L] h\ o™ed. The concentration
of each component ir ‘." = \ :? N glated from the final

| ‘ m as incubated at 37° C
for 15 minutes, the er gl JFad&i) MH Fg~p-ed with 2-mercapto-
ethanol (80 ul, 1.14 | | vIcy was then assayed by

the method described in se

s )ion Between the
Y |

3.10.4

Y.
Modifying Agents oimy S

In the explment of the protection of *fie enzyme (the method

:f::::::;mmﬂﬂ‘mﬂmizﬁ: B
o 0 01511011 0i0) (11011

The procedure was similar to the experiment in the section
3.10.3. The simplified diagram was the following

Incubation
M + DHPP ————— + PABA + E =) Assay for the enzyme activity

Incubation _
Control tube; DHPP ————> + PABA+E+M =>Assay for the enzyme activity
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If the enzyme activity obtained from these two conditions is
not definitely different, it may be interpreted that the reaction
between the modifying agent and DHPP is not occurred within the

incubation time.

3.10.4.1 Possible Reaction

Invessa

Between lodoacetamide and D

For the i 0N 1 s |c reaction between
meantain iodoacetamide
AN Manesium chloride

(5 mmol/1), 2-mercaptoe NN Wi thionite (37.26
mmol/1) and DHPP (4.2 mmo g :' ™ .1, After the
solution was incubated “or ¢ iMoot of 50 ul was
then transferred into an"as “ r sincubated at 379 )
esium chloride (5

containing Tris buffer (0.
14
22 (9 -,;, 0.045 units)

mmol/1) and C-PABA 5 8

was then added into g :‘. - 200 pl was
obtained. The conceny t 'e assay mixture was
calculated from the fma} volume of zm} #J hfter he reaction mixture

was incubated aﬂiﬂﬁ:@!ﬁiﬂﬂ ﬁwmﬂ tmn was

stopped with E-rm‘.'"captnethannl {EU ul, 1.14 nml] e enzyme activity

s v RTRY AT TN Y

The control tube containing Tris buffer (0.4 mol/1,
8.55), magnesium chloride (5 mmol/1), 2_mercaptoethanol (0.38 mol/1),
sodium dithionite (37.26 mmol/1) and DHPP (4.2 mmol/1) in a total
volume of 55 ul was incubated for 1 hour at 250 ¢. An aliquot of 50 ul
was then transferred into an assay mixture (141 ul, preincubated at

37° ¢) containing Tris buffer (0.4 mol/1, pH 8.55), magnesium chloride
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14
(5 mmol/1), C-PABA (328.12 umol/l) and iodoacetamide (1712 mmol/1).

The enzyme (9 ul, 0.045 units) was then added into the mixture and the
total volume of 200 ul was obtained. The concentration of each
component in the assay mixture was calculated from the final volume of

200 ul. After the reaction mixtupe was incubated at 37° ¢ for 15

minutes, the enzymatic ractigs with 2-mercaptoethanol (80

ul, 1.14 mmol). The enZ TN ssayed by the method

described in section 3. o

3.10% ible Reaction

Between PMB and DHF

ble reaction between
RN (426.24 pmol/1),
N ride (5 mol/1), 2-
le (37.26 mmol/1) and

For
PMB and DHPP, the so!
Tris buffer (0.4 mol/l
mercaptoethanol (0.38 mc
DHPP (4.2 mmol/1) in a tota:Ziw -55 .1. After the solution was
incubated for 1 i VAER transferred into
an assay mixture f A ’:'ir taining Tris buffer

14
(0.4 mol/1, pH B. 55 =4 magnesium cnioride (5 n‘mui ) and C-PABA (328.12

umol/1). The, gnz fjm 45 W . dded into the
mixture and t@ﬂj 0 Hﬁ W Hﬂﬁl %he concentration
of each.c in ffixture was&alculated fr&@”the final
o B AONASUIRIINYIAL -«
for 15 minutes, the enzymatic reaction was stopped with 2-mercapto-

ethanol (80 ul, 1.14 mmol). The enzyme activity was then assayed by

the method described in section 3.9.
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The control tube containing Tris buffer (0.4 mol/l, pH
8.55), magnesium chloride (5 mmol/1), 2-mercaptoethanol (0.38 mol/1),
sodium dithionite (37.26 mmol/1) and DHPP (4.2 mmol/1) in a total

volume of 55 ul was incubated for 1 hour at 25° C. An aliquot of 50 wl

was transferred into an assay meggge (141 ul, preincubated at 372 o

containing Tris buffer (O
14
mmol/1), C-PABA (328.9

), magnesium chloride (5

‘ ; .56 wymol/l). The enzyme
(9 ul, 0.045 units)w o yre and the total volume
h component in the

Mc of 200 ul. After the

of 200 ul was obtai

N\ ginutes, the enzymatic
reaction was stopped gf" o . SN ul, 1.14 mmol). The

enzyme activity was ti G WA\ cescribed in section 3.9.

3.10.4 0 RS #%e Possible Reaction

Between 2,4-Pentanedione e '.'-'}_,f -, A

O ————— :’9 le reaction between
v: .z"‘ d
2,4-pentanedione o _.,‘ o = L0 contain 2,4-

pentanedione (77. 70" mal!l}, sodium phosphate ...fer (0.2 mol/1, pH

7.0), magne | i (0.38 mol/1),

sodium dithioggite g? ﬂ"ﬂ'ﬂ mz in a total

vol ﬁ m ﬁtﬂ ﬁ urs at 21°C,
AN SR ATELTAE

preincubated at 37° C) containing sodium phosphate buffer (0.4 mol/1,
pH 8.0), magnesium chloride (5 mmol/1) and 1[.*. PABA (328.12 umol/1).
The enzyme (9 uk, 0.045 units) was then added into the mixture and the
total volume of 200 ul was obtained. The concentration of each

component in the assay mixture was calculated from the final volume of
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200 41. After the reaction mixture was incubated at 37° C for 15
minutes, the enzymatic reaction was stopped with 2-mercaptoethanol (80
ul, 1.14 mmol). The enzyme activity was then assayed by the method

described in section 3.9.

The control tuhe) gtaining sodium phosphate buffer
(0.2 mol/1, pH 7.0), magnes » .
(0.38 mol/1), sodium d m— (- g and DHPP (4.2 mmol/1) in
b rs at 21° C. An aliquot

P .mmol/1), 2-mercaptoethanol

a total volume O 55 e
of 50 pl was transtaai® c I,“ ‘-!” h?fh' 11 ul, preincubated at
37° ¢) containing g NS 1/1,pH 8.0), magnesium
chloride (5 mmol/1) ,4-pentanedione
(19.43 mmol/1). was then added into the

mixture and the total W\ ined. The concentration

of each component in thi @ _r_‘;rf;- 2s Wl iculated from the final
volume of 200 ul. After theme R ure was incubated at 37° C
for 15 minutes, {6 ) o 5 ith 2-mercapto-

ethanol (80 upl, 144 X ) then assayed by

the method describelllin sectre

¢ o A

Between 2,3-ﬂya§:§n ' |
Y, B RTaRIE N 20

dione (86.4 mmol/1), Hepes buffer (0.24 mol/1, pH 8.2), magnesium

e Reaction

chloride (5 mmol/1), 2-mercaptoethanol (0.38 mol/1), sodium dithionite
(37.26 mmol/1) and DHPP (4.2 mmol/l) in a total volume of 55 ul. After
the solution was incubated for 1 hour at 25° C, an aliquot of 50 pl was

transferred into an assay mixture (141 ul, preincubated at 37° C)
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containing Hepes buffer (0.4 mol/l, pH 8.2), magnesium chloride (5
mmol/1) and 1E—PRBA (328.12 umol/1). The enzyme (9 ul, 0.045 units)
was then added into the mixture and the total volume of 200 ul was
obtained. The concentration of each component in the assay mixture was

calculated from the final volume 200 ul. After the reaction mixture

was incubated at 37° C fory #e enzymatic reaction was

stopped with 2-mercaptZSNass -7 H nl;‘l}. The enzyme

activity was then assa __ Pae Hath%? - —.bed in section 3.9.

buffer (0.24 mol/1,
pH 8.2), magnesium pethanol (0.38 mol/l1),
g01/1) in a total

NC. An aliquot of 50 ul

preincubated at 37° C)

sodium dithionite (|
volume of 55 ul was _

was transferred into ;
containing Hepes buffer g .2 7_::3ﬂl 3 Eh‘ megnesium chloride (5

14

mmol/1), C-PABA (328. 12 wbutanedione (21.60 mmol/1).

The enzyme (9 ul M4 Mithe mixture and the

total volume of Z& N f ion of each

component in the a:: Y MiXTdic maereasculated fJ, the final volume of
200 ul. After the refgiion mixture wag incubated at 37° C for 15

minutes, theﬂ uﬂg wﬁlm 'QGM'] ﬂrﬁcapmethanul (80

.14 nmol} The enzyme aciglvity was thgn assayed bygjyhe method

descrﬂaﬁ'lﬁfﬁﬂﬁm ARNINENE

3.10.4.5 Investigation of the Possible Reaction

Between Phenylglyoxal and DHPP

For the investigation of the possible reaction between
phenylglyoxal and DHPP, the solution was made to contain phenylglyoxal
(29.59 mmol/1), N-ethylmorpholine acetate buffer (0.25 mol/1, pH 8.0),
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magnesium chloride (5 mmol/1), 2-mercaptoethanol (0.38 mol/1), sodium
dithionite (37.26 mmol/1) and DHPP (4.2 mmol/1) in a total volume of 55
ul. After the solution was incubated for 1 hour at 25° C, an aliquot of
50 ul was transferred into an assay mixture (141 ul, preincubated at

37° ¢) containing N-ethylmorpholine acetate buffer (0.4 mol/1, pH 8.0),
MI) Pz (325.12 wmo1/1). The enzyme

magnesium chloride (5 mmol.

(9 ul, 0.045 units) was “mixture and the total

volume of 200 ul was o - Mo 0N Of each component in

the assay mixture wag s, volume of 200 ul.
After the reaction g for 15 minutes, the
enzymatic reaction vy ‘ ghanol (80 ul, 1.14

mmol). The enzyme ac & ;n'i m;h_n the method described in

section 3.9.

u W i-cthylmorpholine acetate
buffer (0.25 mol/1, pH 8.0, e loride (5 mmol/l), 2-mercap-
toethanol (0.38 fic} ‘-%gwnlflj and DHPP (4.2

mmol/1) in a tote 3’ B 1 hour at 25° C.

An aliquot of 50 pw&ias transterieu LiLO an asii

preincubated ?“ti cetate buffer (0.4

mol/1, pH 8. ﬁﬁg i’ﬁ Hﬁmz.iﬁﬁ {328.12 umol/1)
0.08F units) was

o ARABSDZE WA TRGRL. o

The concentration of each component in the assay mixture was calculated

mixture (141 ul,

from the final volume of 200 ul. After the reaction mixture was
incubated at 37° C for 15 minutes, the enzymatic reaction was stopped
with 2-mercaptoethanol (80 ul, 1.14 mmol). The enzyme activity was

then assayed by the method described in section 3.9.
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3.10.5 Investigation of the Possible Reaction Among the

Modifying Agents, 2-Mercaptoethanol and Sodium Dithionite

2-Mercaptoethanol and sodium dithionite were contained in the

solution of DHPP in the experiment of the protection of the enzyme (the

method described in section 3.1 hence, it is possible that the

reactions among the modifig VS P wcaptoethanol and sodium

In the expei™™e" N -nercaptoethanol
sodium dithionite M g aldll TN '=j”uufi incubate together.
The enzyme activits®ua gt @ i 3f1n7 "N W0l tube, the

modifying agent anﬁ'  ubate, and the enzyme

activity was then ag ies obtained from

these two conditions g% g hn f‘-nt, it may be

interpreted that the re ‘.,;f';'if‘ 2olMlying agent, 2-mercapto-

ethanol and sodium dithionizsre ed within the incubation
T

time.

Y
=ssible Reaction Among

lIodoacetamide, 2- Heris_;uethanul and Scd1um Dititionite

(E+R+M, @Hﬂpmm sndmmﬂ”]:n? ::: :Z. 2 (E +
’iWﬁﬂ‘im N?ﬂﬂ?ﬂﬂ]ﬁs Rk

The solution in tube No

contain Tris buffer (0.4 mol/l1, pH 8.55), magnesium chloride (5 mmol/1),
2-mercaptoethanol (0.38 mol/1), sodium dithionite (37.26 mmol/1),
iodoacetamide (68.5 mmol/1) and the enzyme (0.05 units) in a total

volume of 55 ul. The tube was incubated at 259 ¢ for 1 hour. An
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aliquot of 50 ul was then transferred into an assay mixture (150 ul,
preincubated at 37° C), and the final volume of the mixture was 200 ul.
The components in the mixture were Tris buffer (0.4 mol/1, pH 8.55),
magnesium chloride (5 mmol/1), 2-mercaptoethanol (0.195 mol/1), sodium
dithionite (19.12 mmol/1), DHPP

14
mmol/1), C-PABA (328.12 ;

mmol/1), iodoacetamide (17.12
F-nzyme (0.045 units). After

the mixture was | incubss C

e putes, the enzymatic
reaction was stopped jcaffzoc S ——d 11, 1.14 mmol) and the
enzyme activity wasi® /70 L AN in section 3.9.

=5 AR W was made to contain
Tris buffer (0.4 mr £ 5 @ \ gide (5 mmol/1),
iodoacetamide (68.5 40, A, @ W8N units) in a total

volume of 55 pul. The,

[
ay
=
L
=

L=y Fl '.I 1
o SR W% s the same as that
FIL

T

described for tube No. = EE E

It can be ZCile/i s gocedure for tube No. 2 (E+M)

was almost the sy = £:hhat 2-mercapto-

ethanol and sodi _F.-"_‘ , he incubation
Ll 4l

mixture (55 ul). -

AR AN NN © o

buffer (0.4 m@)/1, pH 8.55), ma:';nesium chloride mmol/1) and the

RTINS TN,

It can be seen. that the procedure for tube No. 3 (E) was
almost the same as that for tube No. 1 except that 2-mercaptoethanol,
sodium dithionite, and iodoacetamide were not present in the incubation

mixture (55 ul).
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3.10.5.2 Investigation of the Possible Reaction Among

PMB, 2-Mercaptoethanol and Sodium Dithionite

Three tubes used in the experiment were tube No. 1
(E + R + M), tube No. 2 (E + M), and tube No. 3 (E).

1 (E+ R + M) was made to

hignesium chloride (5 mmol/1),
. o (37.26 mmol/1), PMB
total volume of 55 ul.
The tube was incubawe® = R iquot of 50 ul was
SRR N i ncubated at 37° ),
and the final volumg ¥ L Nhe components in the

mixture were Tris bu i | jgnesium chloride (5

mmol/1), 2-mercaptoeth g il RS =SEE W dithionite (19.12

" o ¥ s X Iil'. 14
mmol/1), DHPP (1.1 mmol/ N T posl ), C-PABA (328.12 umol/1)
and the enzyme (0.045 unitjs- e pixture was incubated at 37

for 15 minutes, 1!;—.:
ethanol (80 ul, 1 %48

-ith 2-mercapto-

=T
-

"' das assayed by the

method described ction 3.3 ¥

- ¢ in i { g1t le made to contain
Tris buffer {@ulﬂ]iuﬁﬂg narjnﬁ mmol/1), PMB -
(426.2 d fhe.e m i iﬂj of 55 ul.
The regﬁﬂ aﬁﬂﬁ ﬂﬁﬁiﬂﬁr tube No.1
(E+ R+ M).

It can be seen that the procedure for tube No. 2 (E + M)
was almost the same as that for tube No. 1 except that 2-mercaptoethanol

and sodium dithionite were not present in the incubation mixture (55 ul).
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The solution in tube No. 3(E) was made to contain Tris
buffer (0.4 mol/l, pH 8.55), magnesium chloride (5 mmol/1), and the
enzyme (0.05 units) in a total volume of 55 ml. The rest of the

experiment was the same as that described for tube No. 1 (E +R + M).

It can be see je, procedure for tube No. 3(E) was

almost the same as that £ t that 2-mercaptoethanol,

sodium dithionite, ang the incubation mixture

(55 wl).

The sol! + R + M) was made to

contain sodium phosphate t;; pH 7.0), magnesium chloride

(5 mmol/1), 2-me .-,_____; B A0) i thionite (37.26

s“J

mmol/1), 2,4-pent Sl zyme (0.05 units) in

a total volume of 5.1, The TuDe WaS incubatelat 210 C for 24 hours.
An aliquot of] ﬂﬁ'ﬂ epbed ind say mixture (150 pl,
preincubated @Gu Hrﬂ ﬁiﬂ ﬂtur& was 200 ul.
The ¢ ﬁfil uffef (0.4 mol/l,
pH 8 Dﬁlﬁ;] aﬁﬁﬁ ﬂﬂﬁcﬁﬁiéﬂ-ﬂ 195 mol/1),

sodium dithionite (19.12 mmol/1), DHPP (1.1 mmol/1), 2,4-pentanedione
14
(19.43 mmol/1), C-PABA (328.12 umol/1) and the enzyme (0.045 units).

After the mixture was incubated at 37° C for 15 minutes, the enzymatic
reaction was stopped with 2-mercaptoethanol (80 ul, 1.14 mmol) and the

enzyme activity was assayed by the method described in section 3.9.
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The solution in tube No. 2 (E + M) was made to contain
sodium phosphate buffer (0.2 mol/l, pH 7.0), magnesium chloride (5
mmol/1), 2,4-pentanedione (77.70 mmol/1), and the enzyme (0.05 units)
in a total volume of 55 ul. The rest of the experiment was the same as

that described for tube No. 1(.E

+ M).

It can hs I codure for tube No. 2 (E + M)
was almost the same a<® — tghe --f-: that 2-mercaptoethanol
and sodium dithioni wee ‘ B S ecubation mixture

(55 ul).

:."f. \ B was made to contain
sodium phosphate Y i el \ A psium chloride (5
mmol/1) and the enzj / i‘: @ WS volume of 55 pl. The

::;yf
rest of the experimer v ,:fﬁ’ M\ M cribed for tube No. 1
Errem. | '

It can hadadde it edure for tube No.3 (E) was

almost the same ;r — ;?[ -mercaptoethanol ,

sodium dithionite Wotmresent in the incuba-

I_" . -

tion mixture (55 mul ¢
ﬂ Wi Mmmm reaction Anong

2,3- Butanediune 2-Mercaptoethghol and Sogdym Dithionitey s

W | ASNS NAT AR e«

R+ M), tuhe No. 2 (E + M) and tube No. 3 (E).

The solution in tube No. 1 (E+ R + M) was made to
contain Hepes buffer (0.24 mol/1, pH 8.2), magnesium chloride (5
mmol/1), 2-mercaptoethanol (0.38 mol/1), sodium dithionite (37.26
mmol /1), 2,3-butanedione (86.4 mmol/1) and the enzyme (0.05 units) in
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a total volume of 55 ul. The tube was incubated at 25° C for 1 hour.
An aliquot of 50 ul was then transferred into an assay mixture (150 ul,
preincubated at 37° C), and the final volume of the mixture was 200 ul.
The components in the mixture were Hepes buffer (0.4 mol/1, pH 8.2),

magnesium chloride (5 mmol/1)

gptoethanol (0.195 mol/1), sodium
2,3-butanedione (21.60

dithionite (19.12 mmol/1), ;"“F
— - (0,045 units). After

14
mmol/1), C-PABA (328
the mixture was incu® , the enzymatic
reaction was stoppe® , 1.14 mmol) and the

enzyme activity wa: in section 3.9.

was made to contain
Hepes buffer (0.24 ] Wride (5 mmol/1), 2,3-
butanedione (86.4 mmojgf’ \ units) in a total volume
of 55 ul. The rest of same as that described

for tube No. 1 (E + R +

o —— >4 r tube No.2 (E + M
v ”“‘ ( )

was almost the samefjs v =inat 2-mercaptoethanol

and sodium dlthiunxte were not present in the incubation mixture (55 ul).

Al U NHRFN UG o e

buffer (0.24 ﬂ“l!l pH 8.2), mqpneszum chlur1de (5 mmul!l] and the

WIINTUURIIN ﬁﬂﬂ '

experimdnt was the same as that described for tube No. 1 (E + R + M).

It can be seen that the procedure for tube No. 3 (E)
was almost the same as that for tube No. 1 except that 2-mercapto-
ethanol, sodium dithionite, and 2,3-butanedione were not present in the

incubation mixture (55 ul).
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3.10.5.5 Investigation of the Possible Reaction Among

Phenylglyoxal, 2,-Mercaptoethanol and Sodium Dithionite

Three tubes used in the experiment were tube No. 1 (E +

R + M), tube No.2(E +M ) and tube No. 3 (E).

The solution 1 (E + R + M) was made to

contain N-ethylmorpholis b25 mol/1, pH 8.0), magne-
sium chloride (5 mmolm e 38 mol/1), sodium
dithionite (37.26 ®mmol/1) and the enzyme
(0.05 units) in a tot, Je was incubated at
25% for-1 hour. An | W red into an assay
mixture (150 ul, pr F R S al volume of the

mixture was 200 ul. i | . 7- N Wre were N-ethylmorpho-
line acetate buffer ;ium chloride (5 mmol/1),
2-mercaptoethanol (0.1¢ ,-,',f , onite (19.12 mmol/1), DHPP

4
C-PABA (328.12 umol/1) and

(1.1 mmol/1), phen_vlglyn' 7]
Lddieay  aseeas AL Jcubated at 37° ¢ for

the enzyme (0.04

bl

N

!fr .
15 minutes, the eligyi® :. n 2-mercaptoethanol

(80 u1, 1.14 rrmul]

‘ﬁﬂﬂﬁﬂﬂmwa

The solution in tube No uras made to contain

e RO mmma’zrm
chlori@ (5 mmol/1), pheny glyoxa zyme (0.05

units) in a total volume of 55-ul. The rest of the experiment was the

d the enzyme activity was™sayed by the method

same as that described for tube No. 1 (E + R + M).~
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It can be seen that the procedure for tube No.2 (E + M)
was almost the same as that for tube No.1 except that 2-mercaptoethanol
and sodium dithionite were not present in the incubation mixutre
(55 ul).

The solutionJd . 3(E) was made to contain N-

ethylmorpholine acetate & pH 8.0), magnesium chloride

(5 mmol/1) and the enz Jis’ edl volume of 55 ul. The

rest of the experi = 30 "‘-u ribed for tube No. 1
(E+ R + M). ' e

gnre for tube No. 3 (E)
was almost the samé®as g 2@ that 2-mercapto-

not present in the

3.10.6 Protection © -——~_

4

= rrom the Modifying Agents
ﬁ‘i?ﬁ /4

The .-“',_-.__.ﬁ.-.._. -:’ iine whether DHPP

and sulfanilamide odifying agents.

¥ =¥

3.10 ih Protection gfy the Enyme by DHPP and by

oS UHININTNEINT
AN

Seven tubes were used in the experiment.

Tube No. 1 (E +M) was used for studying the

enzyme modification by iodoacetamide.
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Tube No. 2 (E + M + R) was used for studying
the enzyme modification by iodoacetamide in the presence of 2-mercapto-
ethanol and sodium dithionite. The purpose of measuring the enzyme
activities in tube No. 1 and tube No. 2 was to determine the effect of

2-mercaptoethanol and sodium digaM B §=, on iodoacetamide.

s used as the control for
tube No. 2. The matesx e same as that in tube
No. 2 except that i as absent. The enzyme
activities in the tuos g 1 v%t““j ; qg measured, and the

degree of enzyme m i\ . as expressed as percen-
tage of control wh

% Control tube No. 2

x 100

(E+R+M) AW tube No. 3

k + DHPP) was used for

studying the prnt%:tio gdoacetamide by DHPP.

- -
-

V. MY} s used as the

control for tube Nojif. abe M} 5 were the same as

that in tube No. 4 exqepf that iodoacqfgmide in tube No. 5 was absent.

S YOI T S——

~ percentage of ﬂ:ntml was expregsed as full&s: "

AR

R+DHPP)  The enzyme activity in the tube No. 5

Tube No. 6 (E + M + R + DHPP + I) was used for
studying the protection of the enzyme from iodoacetamide by sulfanila-

mide in the presence of DHPP.
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Tube No. 7 (E + R + DHPP + I) was used as the
control for tube No. 6. The materials in tube No. 7 were the same as
that in tube No. 6 except that iodoacetamide in tube No. 7 was absent.
The enzyme activities in tube No. 6 and tube No. 7 were measured, and

percentage of control was exprask

s follows:

% Control
(E+M+R+DHPP+1)

#n the tube No. 6
: *x 100

Lo tube No. 7

ntrol (E + M + R + DHPP)
is higher than that g f , it may be interpreted
that DHPP can pro g Warte. If the value of
the % control (E + B % ™hn that of the %
control (€ + M + R) AT J e Woddh et N W1 Fanilamide in the

presence of DHPP can % Wdoacetamide.

let®ils were as follows:

. L (E + M) was made to
contain iodoacet: ;f g¥']-4 mol/1, pH 8.55),
magnesium chloride ' i ! - (UE units) in a total
volume of 55 ul. Thq- be was lncuh for 1 hour at 25% C. An

e LUK AVRINGNE NG .o

cubated at 34 C), and the fins.l volume nf 200 ul was nbtamed The
QRN INTUURNANYINY - =
ﬂ‘ Tris buffer (0.4 mol/l1, pH 8.55), magnesium chloride (5
mmol/1), 2-mercaptoethanol (0.114 mol/1), sodium dithionite (11.13
mmol/1), DHPP (1.1 mmol/l1), 1E-PABA (328.12 umol/1) and the enzyme
(0.045 units). After the mixture was incubated at 37° C for 15 minutes.
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the enzymatic reaction was stopped with 2-mercaptoethanol (80 ul,
1.14 mmol). The enzyme activity was then assayed by the method

described in section 3.9.

The solution in tube No. 2 (E + M + R) was made

to contain iodoacetamide (137 ris buffer (0.4 mol/1, pH 8.55),

magnesium chloride (5 mmgd nol (54.54 mmol/1), sodium

dithionite (5.34 mmol.q its) in a total volume
of 55 ul. The tube »50 C. An aliquot of

50 ul was transferrcd 85U ul , preincubated at

37° C) and the fin : \ : . The components in
the resulting mixtuy : y '- (34.25 mmol/1), Tris
buffer (0.4 mol/1, pils g ff madseas v‘ 5 mmol/1), 2-mercapto-
ethanol (0,114 no1/1) Yffc "“"p N mo1/1), DHPP (1.1
mmol/1), E-PABA (328.1 5 e (0.045 units). After
the mixture was incubated = ginutes, the enzymatic
reaction was STOp S —— .:9; 1.14 mmol). The

enzyme activity y ibed in section 3.9.

The— solution in tube Na.d (E + R) was made to

contain Tris ﬂ /w ?Dride (5 mmol/1),
2-mercaptoetha@pl (54.54 mmol sodium dit nnite (5.34 mmol/1), and

T N T

into an assay mixture (150 ul, preincubated at 379 ¢) and the final
volume of 200 ul was obtained. The components in the resulting mixture
(200 ul) were Tris buffer (0.4 mol/1, pH 8.55), magnesium chloride (5
mmol/1), 2-mercaptoethanol (0.114 mol/1), sodium dithionite (11.13

14
mmol/1), DHPP (1.1 mmol/1), C-PABA (328.12 umol/1), iodoacetamide
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(34.25 mmol/1) and the enzyme (0.045 units). After the mixture was
incubated at 37° C for 15 minutes, the enzymatic reaction was stopped
with 2-mercaptoethanol (80 ul, 1.14 mmol). The enzyme activity was

then assayed by the method described in section 3.9.

The sodiliddgin tube No. 4 ( E+ M + R + DHPP)

was made to contain iodo p1/1), Tris buffer (0.4

mol/1, pH 8.55), magn ' - ‘g - - {:g , 2-mercaptoethanol
(54.54 mmol/1), sods el (RN, DHPP (0.6 mmol/1)

and the enzyme (0.9 o /| hf;‘,x:_ :ih' 55 ul. The tube was
PR 1 vas then

ubated at 37° C) and

_ 7 R ponentsin the resulting
mixture (200 ul) werqgFfr B .: . Jlﬂv?“ pH 8.55), magnesium

= W mo1/1), sodium dithio-
C_paBA (328.12 umol1/1),

nite (11.13 mmol/1), DHPPZZZZEZ/i 7k

iodoacetamide ( yff __ e ;:? units). After the
mixture was incuba'f. = "=he enzymatic reaction

was stopped with 2- m%rcaptﬂethanul (80 ul, 1.1 : mmol). The enzymatic

o UMD T

The sq}ution in tuhe No. 5 (E + R + DHPP) was
qma«e NN VANGRY e
ol¥1), 2-mercaptoethanol (54.54 mmol/1), sodium dithionite (5.34
mmol/1), DHPP (0.6 mmol/1) and the enzyme (0.05 units) in a total
volume of 55 ul. The tube was incubated for 1 hour at 25° C. An
aliquot of 50 ul was then transferred into an assay mixture (150 nl,
preincubated at 37° C) and the final volume of 200 ul was obtained.

The components in the resulting mixture (200 ul) were Tris buffer (0.4
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mol/1, pH 8.55), magnesium chloride (5 mmol/1), 2-mercaptoethanol (0.114
mol/1), sodium dithionite (11.13 mmol/1), DHPP (1.1 mmol/1), 1E-PABA
(328.12 umol/1), iodoacetamide (34.25 mmol/1) and the enzyme (0.045
units). After the mixture was incubated at 37° ¢ for 15 minutes, the

enzymatic reaction was stopped with2-mercaptoethanol (80 ul, 1.14

mmol). The enzyme activi # :2d by the method described in

section 3.9.

6 (E+ M+ R + DHPP +
1) was made to conis , Tris buffer (0.4
mol/1, pH 8.55), m:

(54.54 mmol/1), sodg

mercaptoethanol

. pHPP (0.6 mmol/1),
sulfanilamide (3.58 51 F § 7, 4 units) in a total
volume of 55 ul. The MWW our at 25° ¢ an
aliquot of 50 ul was the assay mixture (150 ul,

preincubated at 37° C) and#7; e of 200 ul was obtained.

The components irks A resulting mise 4 ofe Tris buffer (0.4
mol/1, pH 8.55),
14

v : rcaptuethanul
(0.114 mol/1), sodi™ dithionite (11.13 rrm}lil] HPP (1.1 mmol/1), C-
PABA (328.12 }Jm gﬂﬂ 1) esgbfanilamide (0.895
mmol/1) and tqn (@.004 :Zt :jtl(i was incubated
at 37° inuge m ' -2 tﬁ! ith
2-merca | iaﬁ fll%e Miﬁmg yﬂs then
assayed by the method described in section 3.9.

The solution in tube No. 7 (E + R + DHPP + I)

was made to contain Tris buffer (0.4 mol/l, pH 8.55), magnesium

chloride (5 mmol/1), 2-mercaptoethanol(54.54 mmol/1), sodium dithionite
(5.34 mmol/1), DHPP (0.6 mmol/1) sulfanilamide (3.58 mmol/1) and the
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enzyme (0.05 units) in a total volume of 55 ul. The tube was incubated
for 1 hour at 25° C. An aliquot of 50 ul was then transferred into an
assay mixture (150 ul, preincubated at 37° C) and the final volume of
200 ul was obtained. The components in the resulting mixture (200 ul)

were Tris-hydrochloride buffer 1/1, pH 8.55), magnesium chloride

(5 mmol/1), 2-mercaptoethe \l ., sodium dithionite (11.13
' w01 /1), iodoacetamide
(34.25 mmol/1), sulfg i1 the enzyme (0.045
o b for 15 minutes, the

ol (80 ul, 1.14

units). After the i
enzymatic reaction
mmol). The enzyme"'v he method described in

section 3.9.

%: of the Enzyme from PMB

L dtne in the same way as that
6. Lt AT L 10 mmol/1) was used
e — 4

instead of iodoac Vi kY

in the section 3.1

J 3.10.6.1.5 Protection ¥ the Enzyme from

S AINANTWEINT. o
WA ASAS A ARE

The solution in tube No. 1 (E + M) was made to

contain 2,4-pentanedione (77.70 mmol/1), sodium phosphate buffer (0.2
mol/1, pH 7.0), magnesium chloride (5 mmol/1) and the enzyme (0.05
units) in a total volume of 55 ul. The tube was incubated for 24 hours

at 21° C. An aliquot of 50 ul was transferred into an assay mixutre
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(150 ul, preincubated at 379 ¢) and the final volume of 200 ul was
obtained. The components in the 'resulting mixture (200 ul) were

2 4-pentanedione (19.43 mmol/1), sodium phosphate buffer (0.4 mol/l,

pH 8.0), magnesium chloride (5 mmol/1), 2-mercaptoethanol (0.114 mol/1),

14

sodium dithionite (11.13 mmol/! P (1.1 mmol/1), C-PABA (328.12

wmol/1) and the enzyme (03 r the mixture was incubated
at 37° C for 15 minutes n ——n was stopped with

2-mercaptoethanol (8 d mc activity was then

(E) was made to
contain sodium phos : N ), magnesium chloride
‘ .. WO} volume of 55 ul. The
liquot of 50 ul was
transferred into an ass) \ sincubated at 37° C) and
the final volume of 200 ul: rr*ﬁ he components in the resul-

gk, ) 0.4 mol/1, pH 8.0),
5"'![

ting mixture !‘-", A wersa endium

V.

magnesium chloridt .114 mol/1), sodium
1) 14

dithionite (11.13 ~ 1!1], DHPP (1.1 mmol/1), WS¥2ABA (328.12 umol/1),

2 ,4-pentaned ﬂjrw m nits). After
the mixture ﬁu Elvl’ 1ﬁﬁuenz:ﬂnatic

reacti o fﬁ 1.18&/mol). The
enzyme ﬁ;] ﬁeﬁﬂi ijﬁﬂiﬁm ﬁ ﬂectinn 3.9.

The solution in tube No. 3 (E + M + R + DHPP)

was made to contain 2,4-pentanedione (77.70 mmol/1), sodium phosphate
buffer (0.2 mol/1, pH 7.0), magnesium chloride (5 mmol/l), 2-mercapto-
ethanol (0.38 mol/1), sodium dithionite (37.26 mmol/1), DHPP (4.2

mmol/1) and the enzyme (0.05 units) in a total volume of 55 ul. The
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tube was incubated for 24 hours at 219 Cc. An aliquot of 50 ul was then
transferred into an assay mixture (150 ul, preincubated at 37° C) and
the final volume of 200 ul was obtained. The components in the
resulting mixture (200 ul) were sodium phosphate buffer (0.4 mol/1, pH
8.0), magnesium chloride (5 mmol g ‘a-mercaptuethanﬂl (0.114 mol/1),

14
mmol/1), C-PABA (328.12

umol/1), 2,4-pentanedic #he enzyme (0.045 units).
After the mixture was —, 7 _ meinutes, the enzymatic
reaction was stoppes: ' 1, 1.14 mmol). The

enzyme activity wa cribed in section 3.9.

o™ (E + R + DHPP) was
made to contain sodiy (1, pH 7.0), magnesium
chloride (5 mmol/1),

(37.26 mmol/1), DHPP (4}

1/1), sodium dithionite
I. yme (0.05 units) in a
total volume of 55 ul. A ed for 24 hours at 212 C.
An aliquot of B0 SR —— 'a}' mixture (150 ul,
preincubated at 3?‘f ] pl was obtained.

The components in th resuiting m1xture (200 ul

buffer (0.4 nﬂ/ gmmmﬂ}, 2-mercapto-
ethanﬂl(ﬂ 11& Qlfl} sodlum dithionite mmol/1), DHPP (1.1
mmo1/1 i ﬁ' 1/1) and
the Enﬂem:ajmg.ﬂHHm uﬂfi ﬂ: 37° ¢ for

15 minutes, the enzymatic reaction was stopped with 2-mercaptoethanol

“were sodium phosphate

(80 ul, 1.14 mmol). The enzyme activity was then assayed by the method

described in section 3.9.
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The solution in tube No. 5 (E + M + R + DHPP +
1) was made to contain 2,4-pentanedione (77.70 mmol/1), sodium phos-
phate buffer (0.2 mol/l, pH 7.0), magnesium chloride (5 mmol/1),
2-mercaptoethanol (0.38 mol/1), sodium dithionite (37.26 mmol/1), DHPP

(4.2 mmol/1), sulfanilamide (3.58 mmol/1) and the enzyme (0.05 units)

in a total volume of 55 ul.J 4 incubated for 24 hours at

219 C. An aliquot of 50 - B od into an assay mixture

(150 ul, preincubated 2o — Hx;;alume of 200 pl was

obtained. The coOmMpOig sesce (200 pl) were sodium

phosphate buffer (0.4 Mo loride (5 mmol/1),

2-mercaptoethanol (0 te (11.13 mmol/1), DHPP
14

(1.1 mmol/1), C-PABA AN
sulfanilamide (0.895 mJf M ) ih_lx 025 units). After the

anedione (19.43 mmol/1),

mixture was incubated daf ICEEERT TN uthl, ‘the enzymatic reaction
was stopped with z-mercaptcﬁ === » 1.14 mmol). The enzyme
_:' ' .

activity was then s§sa WS abed An section 3.9.

-

v ) E + R + DHPP + 1)

was made to containddhdium pnospiace oairer (0. :‘-III pH 7.0),

magnesium chl ‘ﬁ -merc@toethanol (0.38 mol/1), sodium
dithionite {ﬁm ﬁk’&l(n 1E|§]1ﬂn§am1de (3.58
mmol/1) and the enzyme (0.05 unfts) in a tggal volume ofgdd ul. The
ute ) RAANA I I INARE):
then transferred into an assay mixture (150 ul, preincubated at 37° C)
and the final volume of 200 ul was obtained. The components in the
resulting mixture (200 pl) were sodium phosphate buffer (0.4 mol/1, pH
8.0), magnesium chloride (5 mmol/1), 2-mercaptoethanol (0.114 mol/1),

14
sodium dithionite (11.13 mmol/1), DHPP (1.1 mmol/1), C-PABA (328.12
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umol/1), 2,4-pentanedione (19.43 mmol/1), sulfanilamide (0.895 mmol/1)
and the enzyme (0.045 units). After the mixture was incubated at 37° C
for 15 minutes, the enzymatic reaction was stopped with 2-mercaptoethanol
(80 pl, 1.14 mmol). The enzyme activity was then assayed by the method

described in section 3.9.

PFation of the Enzyme from

2,3-Butanedione

similar to that in the
section 3.10.6.1.3 xperiment.

| (E + M) was made to
contain 2,3-butaned, fer (0.24 mol/1, pH 8.2),
05 units) in a total

W hour at 25° C. An

magnesium chloride (&
volume of 55 ul. The,

aliquot of 50 ul was tr: y mixture (150 wul,

preincubated at 37° ¢) and = .p%, e of 200 ul was obtained.

The components in ‘ L Eejre 2,3-butanedione
(21.60 mmol/1), HEdE B agnesiun chloride

(5 mmol/1), 2- mrcaethannl
mmol/1), DHP uﬂ ) d the enzyme
(0.045 umts}ﬁ ﬁmmg“wﬁg C for 15 minutes,
the enzyma as Sﬁf h 2 an

mmol ). %ﬁﬁiﬁg mﬁlﬁ?jhﬁﬁscnbed in

section 3.9.

U.114 mol/1), sotdum dithionite (11.13

The solution in tube No.2(E) was made to
contain Hepes buffer (0.24 mol/1, pH 8.2), magnesium chloride (5 mmol/1)
and the enzyme (0.05 units) in a total volume of 55 ul. The tube was
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incubated for 1 hour at 25% C. An aliquot of 50 ul was transferred
into an assay mixture (150 ul, preincubated at 37° ) and the final
volume of 200 ul was obtained. The components in the resulting mixture
(200 ul) were Hepes buffer (0.4 mol/1, pH 8.2), magnesium chloride (5
mmol/1), 2-mercaptoethanol ( )
mmol/1), DHPP (1.1 mmol/l1) .4

(21.60 mmol/1) and the s

0.114 mol/1), sodium dithionite (11.13
11‘

‘&2 uymol/1), 2,3-butanedione
g /fter the mixture was

incubated at 37° C for— ™ reaction was stopped

with 2-mercaptoethancy Sho enzyme activity was

then assayed by the z O

(E + M + R + DHPP)

was made to contain 2 , Hepes buffer (0.24

mol/1, pH 8.2), magnes’ -mercaptoethanol (0.38
mol/1), sodium dithionit A% 4.2 mmol/1) and the
ul. The tube was incubated

e g
4

iy Je final volume of

enzyme (0.05 units) in a to

for 1 hour at 25° % ransferred into an

assay mixture (1529
200 ul was ubtained'?

The coff B resifljing mixture (200 ul)

were Hepes buffer (0.4 pgl/1, pH 8. Z}Jagneswm chloride (5 mmol/1),

2nercaproec B d BHEPYI ) PHF PRI G 12 morrn), ovee

(1.1 mmol/1), "C-PABA (328.12 ugol/1), 2 3‘getanedlnne [ 1,60 mmol/1)

= ARG RTURAVIN B TRY:

for 15 minutes, the enzymatic reaction was stopped with 2-mercapto-

ethanol (80 ul, 1.14 mmol). The enzyme activity was then assayed by

the method described in section 3.9.
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The solution in tube No. 4 (E + R + DHPP) was
made to contain Hepes buffer (0.24 mol/1, pH 8.2), magnesium chloride
(5 mmol/1), 2-mercaptoethanol (0.38 mol/1), sodium dithionite (37.26
mmol/1), DHPP (4.2 mmol/1) and the enzyme (0.05 units) in a total
volume of 55 ul. The tube wasudllifijted for 1 hour at 259 C. An

aliquot of 50 ul was ther §= an assay mixture (150 ul,
preincubated at 37° C @7 200 ul was obtained.

The components in thg were Hepes buffer (0.4

mercaptoethanol (0.114
14

1 mmol/1), C-PABA

mol/1, pH 8.2), ma
mol/1), sodium ditg _
(328.12 umol/1), 2, s Wand the enzyme (0.045
units). After the rgfc gf fas 2 »i: 11-:E & C for 15 minutes, the
enzymatic reaction wa, r 1hw1-*thancl (80 wul, 1.14

mmol). The enzyme acti g,,ﬁ:%fi?- , ﬁ by the method described in

section 3.9.

ha_coluk £ )(E + M+ R+ DHPP +

; AY
I) was made to Cvgif ¥.), Hepes buffer

(0.24 mol/1, pH B.;", magnesium chloride (5 mmc™¥1), 2-mercaptoethanol

)/ i 141l
M TR Tae Y e L N

preincubated at 37° C) and the final volume of 200 ul was obtained.

The components in theresulting mixture (200 ul) were Hepes buffer (0.4
mol/1, pH 8.2), magnesium chloride (5 mmol/1), 2-mercaptoethanol (0.114
mol/1), sodium dithionite (11.13 mmol/1), DHPP (1.1 mmol/l1), 1E-PABA

(328.12 wmol/1), 2,3-butanedione (21.60 mmol/1), sulfanilamide (0.895
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mmol/1) and the enzyme (0.045 units). After the mixture was incubated
at 37° C for 15 minutes, the enzymatic reaction was stopped with
2-mercaptoethanol (80 ul, 1.14 mmol). The enzyme activity was then

assayed by the method described in section 3.9.

The soluiigg in tube No. 6 (E+ R + DHPP + 1)

was made to contain Hepes WIFFS/]1, pH 8.2), magnesium

chloride (5 mmol/1), 2
(37.26 mmol/1), DHPP s

— Lhan O ol/1), sodium dithionite
2)) | sud - N (3.58 mo1/1) and the
enzyme (0.05 units) ’ /] ? ;f’ij%“‘ The tube was incubated
for 1 hour at 25° C M transferred into an
assay mixture (150ul 4 . he final volume of
200 ul was abtained.‘ i / A lg_a 1ting mixture (200 wul)

were Hepes buffer (0.4, ﬁ; W\ chloride (5 mmol/1),

2-mercaptoethanol (0.114 g it\Bonite (11.13 mmol/1), DHPP
14 b

1.1 mmol/1), C-PABA 32 . = -butanedione (21.60 mmol/1),

( /1) ( ’fﬂb-iﬁiﬁi ( /1)

sulfanilamide {ﬂ.- ﬂ:nits]. After the

mixture was intubQ5ﬂ_

was stopped with 2-ig#captoethandl

e BN EAWE S

3.10.6. 1 5 Prutection of the Enzyme from

Mﬂ%’] AINIUNAIININ

The experiment was done similar to that in the

" ; i
; ‘[ anzymatic reaction

"oU ul, 1.14%nol). The enzyme

section 3.10.6.1.4. Six tubes were used in the experiment.

The solution in tube No. 1 (E + M) was made to
contain phenylglyoxal (29.59 mmol/l1), N-ethylmorpholine acetate buffer
(0.25 mol/1, pH 8.0), magnesium chloride (5 mmol/1) and the enzyme
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(0.05 units) in a total volume of 55 ul. The tube was incubated for

1 hour at 25° C. An aliquot of 50 ul was transferred into an assay
mixture (150 ul, preincubated at 37° C) and the final volume of 200 ul
was obtained. The components in the resulting mixture (200 ul) were

phenylglyoxal (7.40 mmol/1), N-efgyjmorpholine acetate buffer (0.4

1), 2-mercaptoethanol (0.114
14
e (1.1 mmol/1), C-PABA

mol/1, pH 8.0), magnesium
mol/1), sodium dithion

(328.12 ymol/1), an After the mixture was

incubated at 37° ¢ & eaction was stopped
with 2-mercaptoethg nzyme activity was

then assayed by the ¢ 9.

2 (E) was made to

contain N-ethylmorpho mol/1, pH 8.0), magne-

sium chloride (5 mmol/l 0% units) in a total volume

of 55 ul. The tube was i ﬁj:ﬂ#’ 7 sour at 252 C. An aliquot of
50 ul was transfdzae Ay ), preincubated at

-

379 ) and the fi%d W The components in

the resulting mixtwe® (200 ul) were n-ethylmorpd@line acetate buffer

(0.4 mol/1, ]ﬁ jiug chlorfid ol/1 -mercaptoethanol
53.114 ml!lﬁlﬁi d Eﬂﬂ%1{ﬂﬂjﬁp (1.1 mmol/1),
C-PAB, .12 umol/1), phenyfglyoxal (748 mmol/1) anduthe enzyme
AT ASNSTUIRZDYINY « e
the enzymatic reaction was stopped with 2-mercaptoethanol (80 ul, 1.14

mmol). The enzyme activity was then assayed by the method described in

section 3.9.
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The solution in tube No. 3 (E + M + R + DHPP)
was made to contain phenylglyoxal (29.59 mmol/1), N--ethylmorpholine
acetate buffer (0.25 mol/l, pH 8.0), magnesium chloride (5 mmol/l),
2-mercaptoethanol (0.38 mol/1), sodium dithionite (37.26 mmol/1), DHPP
(4.2 mmol/1) and the enzyme (0.0¢

units) in a total volume of 55 mul.
] 1

The tube was incubated forJ \ 4. An aliquot of 50 ul was

, preincubated at 37° C)

then transferred into & Ixturi

and the final volume ot e =yas b S e cOmponents in the

resulting mixture (25g _ L acetate buffer (0.4
W crcaptoethanol (0.114

14

k.1 mmol/1), C-PABA

mol/1, pH 8.0), magrg
mol/1), sodium dithic
(328.12 umol/1), phen: g%, ﬂl AN the enzyme (0.045

units). After the m xt £ for 15 minutes, the

enzymatic reaction was s _ ,-q, -4 cakfethanol (80 wul, 1.14
mmol). The enzyme acthty — ®ed by the method described in

section 3.9.

V., B E + R + DHPP) was

made to contain H—e¢$'lmurphn e alcLale huffe D 25 mol/l, pH 8.0),

magnesium chloride ( ﬁa oethanol (0. mol/1), sodium
dithionite (3 ﬁw ﬁﬂﬁﬁ h::li] zyme (0.05 units)
in a total vulume of 55 ul. The tube was imeubated for @hour at 25° C

. :-.nqmmnmmam BLa) Bk (50 w1
preincubated at 37° C) and the final volume of 200 ml was obtained.

The components in the resulting mixture (200 ul) were N-ethylmorpholine
acetate buffer (0.4 mol/l1, pH 8.0), magnesium chloride (5 mmol/1),
2-mercaptoethanol (0.114 mol/1), sodium dithionite (11.13 mmol/1), DHPP

14
(1.1 mmol/1), C-PABA (328.12 umol/1), phenylglyoxal (7.40 mmol/1) and
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the enzyme (0.045 units). After the mixture was incubated at 37° C for
15 minutes, the enzymatic reaction was stopped with 2-mercaptoethanol
(80 ul, 1.14 mmol). The enzyme activity was then assayed by the method

described in section 3.9.

The st

tube No. 5 (E + M + R + DHPP +
1) was made to contain phe mol/1), N-ethylmnrphcline
acetate buffer (0.25 :1 chloride (5 mmol/1),
2-mercaptoethanol (0 AT (37.26 mmol/1), DHPP
(4.2 mmol/1), sulfame- g A1 enzyme (0.05 units)
\ SN for 1 hour at 25° C.
\ - ssay mixture (150 wul,
\ "0 ul was obtained.

The components in the s 7'?73i ‘i Eg N vere N-ethylmorpholine
acetate buffer (0.4 mol /M w7 5 M chioride (5 mmol/l),
2-mercaptoethanol (0.114 mosZiie i< Bethionite (11.13 mmol/1), DHPP
) (7.40 mmol/1),

nits). After the

(1.1 mmol/1),
sulfanilamide (0.5%&H i.d

mixture was incubat® at 37” C . for 15 minutj“, the enzymatic
e AN g T
enzyme activi n yit cki¥ed in section 3.9.
, ¢
VMBI E Y Wk (0
was ma{ﬂ_tn n -ethy oline acetate r (025'M01/1, pH

8.0), magnesium chloride (5 mmol/1), 2-mercaptoethanol (0.38 mol/1),
sodium dithionite (37.26 mmol/1), DHPP (4.2 mmol/1), sulfanilamide

(3.58 mmol/1) and the enzyme (0.05 units) in a total volume of 55 ul.
The tube was incubated for 1 hour at 25° C. An aliquot of 50 ul was

then transferred into an assay mixture (150 ul, preincubated at 37° C)
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and the final volume of 200 ul was obtained. The components in the
resulting mixture (200 ul) were N-ethylmorpholine acetate buffer (0.4
mol/1, pH 8.0), magnesium chloride (5 mmol/l1), 2-mercaptoethanol (0.114
mol/1), sodium dithionite (11.13 mmol/1), DHPP (1.1 mmol/1), 13-PABA

(328.12 umol/1), phenylglyoxal (g9 mmol/1), sulfanilamide (0.895

mmol/1) and the enzyme (0 cor the mixture was incubated

at 37° C for 15 minutes e sn was stopped with

2-mercaptoethanol (80— 1 ."“xn g activity was then

= by DHPP and by

_ . to determine whether
'Lh Mid protect the enzyme

from PMB.

(ﬂ"' a g "- r
The expemsm—r =t ebe same way as described in

section 3.10.6.1. v ~e'.-tu the incubation

mixture in the tubéi{

' § L AF

b 1|
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3.11.1.1 Study of the Effect of the Incubation

Time on the Enzyme Activity

The method was done in the same way as in

section 3.9 except that the incubation time was varied form 0 to 40

minutes in this experiment. Tha incubation times were plotted against

the enzyme activity.

i Effect of the Enzyme

Concentration on theSti

12 same way as that in
section 3.9 excep varied from 0.020 to
0.12 units in this e enzyme were plotted

against the enzyme |,

M i0n of the Optimum pH

gane in the same way as
described in se ﬂ:) t{? buffer was varied

from pH 7.8 to p ¥ ;S es of the pH were

plotted against thad:nzyme activiiy.

= H AN I NeNg

3.1%. 1 4 Detenmlnation of the ﬂptimum

wmﬂmmummmaﬂ

The method was done in the same way as

he optiddh pH is a pH at which

described in section 3.9 except that the incubation temperature was
varied from 25 to 55° C in this experiment. The temperatures were
plotted against the enzyme activity. The optimum "temperature is a

temperature at which the enzyme activity is maximal.
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3.11.1.5 Determination of the Michaelis

Constant (Kgp) for PABA

The method was done in the same way as
described in section 3.9 except that the concentration of PABA, the pH

of the buffer, and the incubation time in this experiment were

#3.9. The concentrations of
and 5.557 umol/1. The

— . time for each PABA

different from that descril
PABA were 0.342, 0.684
pH of the buffer was =
concentration was veig : incubation time
for each PABA concer N he enzyme activity,
and the initial velo: O\ sing regression
analysis. the Km val rom the Lineweaver-

Burk plot (1/v versé

3.11.2 e M Inhibitor Constant (Ki)
a4

ds and Sulfanilamide

for p-Aminobenzenesulfonami=gai <7
= S .*r ~

(A )0 AL} as described in

section 3.9 excep v , ) nd the pH of the

buffer were differetd, and the innibitors (p-a 2 obenzenesul fonamidoal -
kanoic acids‘ ﬁﬁ j o ﬁl i . igcubation mixture
in this Expeﬂiﬁ h ‘ﬁﬂﬁi Hﬁﬁﬁ.‘iﬂﬁ, 19.886, and
1 e pH_of thr ag &mg.5>5. The ntration
gﬁﬁ mﬁ ﬁﬁggﬁlﬂﬂiéﬁﬂ PABA.

The concentration of sulfanilamide, N-(p-aminobenzenesul fonyl )

glycine, N-(p-aminobenzenesulfonyl) tyrosine, N-(p-aminobenzenesulfonyl)
alanine, N-(p-aminobenzenesulfonyl) phenylalanine, N-(p-aminobenzene-
sulfonyl) methionine, N-(p-aminobenzenesulfonyl) leucine, and

N-(p-aminobenzenesulfonyl) valine were 0-1.0 mmol/1, 0-360 umol/1,
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0-800 ymol/1, 0-1.0 mmol/1, 0-1.6 mmol/l, 0-1.6 mmol/1, 0-3.0 mmol/1
and 0-5.0 mmol/1 respectively. The K, value for each inhibitor was

obtained from the Dixon plot in which 1/v was plotted against [1].

AUt Ineninens
RINNIUNRIINYAY
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