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Penicillium sp. KJ810| L+5H=
Erythritol 4-Phosphate Dehydrogenase?| S

Erythritol A 4] ¢l 58 3+ 8 4] erythritol 4-phosphate dehydrogenaseS- Penicillium sp. KJ$1Z 3-8 ¥-2] - %] 7|
Bl EA4 0 EAS A A3 v-8-3) -2 A E-S ¢l Erythritol 4-phosphate dehydrogenase2] 2 A Al
Z71-& 30% sucrose, 0.5% yeast extract, 0.5% (NH,),SO,, 0.1% KH,PO, ZL2] 3 0.05% MgCl, (pH 7.0) ¥ X] o] A
1 vvm aeration, 45X 200 rpm, 37°CE. Penicillium sp. KI81-S- v oF3t A 3} 8 wj) o A] F | 2] A ALefS By
Penicillium sp. KIS15-2] A 39 © 2 Y-8 ultrafiltration, =] -§- disc gel electrophoresisZ- ©]-8-3} <] erythritol 4-

phosphate dehydrogenaseS- ¥-2] - A A| sl o). | F 82

33%¢°] -2 A 3959 A E20) pIt

2 4.6°.2, erythrose 4-phosphatec]] 5-¢]3 2 2 ul-$-319 2 5], KmZ}t-2 1.07 mMe] ¢l =}, Native-PAGE]| A single
band=S- ¥ ¢l §49] B2 o 1,500 kDao] ¢} £4-3H4 2] 4 pHe} 25+ pH7.0,30°CH 2.7, £4F pH4.0
~9.0, L8] 31 30°C7}HA] QHA 3t o ThF st F470]-2 5 Cu™, Zn* o] 2] 3l 42| 84 o] A& = Kot Tekst ofv]
Ak vES- A7) WA ok F iodinedt NBSel| 2|3 &40 #Ao] A HE AL FUAsA.
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2ol 1/10 oJatR ALY oA} =R Fe AR FoH F
gl 2Jste] o] 82| A=ThE®). AR 2ol AAst & &
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Products Company”} 2832 ZAE3}. 04 erythritol2] ol glycerol,
ribitobe: 8= A 502 Fstel o]=A] X3t Aoki T
(B)> HA A E2]3 osmophilic yeaste] 2%, Trichosporonoides
sp. 150-52} 331-19] glucoset} sucroseS 71&E Alg-5te] F A4k
=2 erythritoke RS Bl o, AUl AraelM =
erythritol A2t T2 Trichosporonoides sp. CFW0012 7HEFs}S
th(1). o] TFE 40% glucose LIRS AFE-SF 739 erythritol
S F2 8 k1 glycerold} arabitolS FAYSTIA B
it

Erythritol 330l #edsls &) 33 B 1ol Ishizuka 5
(1)°]  Aureobasidium sp.7} glucose® FE] o]H AIAEZRE
erythritolS- A3AJS=A1E A8}, erythritol©] pentose-phosphate
cycle®] F7F AFER] erythrose 4-phosphate® F-E] AAE-S- 8}
3] o] wiA|E TAIE EwllSl= erythrose reductases T2
3td 1 838 ALY 1 23 pentose phosphate pathway
9} phosphoketolase pathwayol] 2]3}e] AAdH  erythrose 4-
phosphate”} erythrose® ¥ 2= NADPHE HEA=E 3l
erythrose reductase®l] 2J3}e] $HI=|o] erythritolo] A== AL
2 FH3A o] H erythritols AAksE W] Uik A=
2ol Za=]o] AN erythritol2] A/ Bsh= o) O
gt AFe ofA mES AAolth wEhA, B AFddA=
erythritol AJ2Hdo] =3t Penicillium sp. KISIZH-E erythritol
Agtdell  Fa3 a4 Sl erythritol - 4-phosphate
dehydrogenaseE- 2], AIst 1 5438 AL
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B AP AAAZTE erythritol AAFFR ddate]
B4 Penicillium sp. KI81 (9) TFE HZ WA= AEE )
A[30% sucrose, 0.5% yeast extract, 0.5% (NH,),S0,, 0.1%
KH,PO,, 0.05% MgCl, 7] pH 7.0, 3 L]9IA 5 L jar
fermenter (3F=r L E7])E ©]83}] 1 vwmOE aeration, 200
pm O Z WHkSHY tj&F wjgBiT). 37°ColA st Te
37 o] W erythritol 4-phosphate dehydrogenase®] -4-8- ZA}
stk Agel A8 Ak 714, ZE A Sigma AHUSA)Z
BE FYste] ARSI HPLC #44 AJ2kS Merck A}
(Germany)Z5-H] 4313t

Erythritol &4

SucroseZ- 7122 3] AAE erythritold] FF-S 2181 HPLC
(Gilson model 712 system) 415 3}${t}. RAININ NH, column
(4.6x250 mm)S-  AFE-3}$3L mobile phase= acetonitrile:water
(75255 °l&39e™ 1.0mimin2 flow rae® AFSIHAT
Detector= RI Detectors ©|-8-84t}. 32 1% &4 10 W&
FYUHAT. HPLC 4S5 5319 erythritol, glycerol, glucose,
fructose L3 sucrose®] WS A 513}
SabtSolo| =N ¥ & £H

Erythritol 4-phosphate dehydrogenase—‘ﬂ g4 A3 Y3t
o] 7] 01 mM erythrose 4-phosphate, Z&ZA 0.1 mM
NADPH, ¢+%8€9 25mM HEPES (pH 7.1)°] 3 mM MgCLE
Z7rste] WEEAIZATE EAe] B4 4 WA §A4E Yo
30°Col A 103 WkE- & 340 nmoll A optical densityS UV-Vis
spectrophotometer (Beckman, USA)Z ZA3}3th 849] 1 unit
£ 159 1 umol®] NADP'E Aakal= G490 ko 2 A3algirh.

CHHEl o F &k
Lowry 5(10)2] o2 2431901, ¥F YA ZE bovine
serum albumin (BSA, Sigma kit No. P5656)y3- A-8-3}$3th.

S20| YHYy

1) M=Z 224

TA= 10mM phosphate buffer (pH 7.0)Z2 33] A&sle] o
A 100 gS Y bufferz= sttt FetlS 280 vja7)
(Fisher M-300, USA)Z 30% ¥4 & 60 X375 203 vt
B Basidet B4 3 4°C, 12,000 rpmoll A 2057 LA
Bajsle] A5AS 2a U0 Z MRS

2) Preparative gel electrophoresis
Model 491 Prep Cell (Bio-Rad, USAYS AF&3}d Prep Cell A}
|dvg Al me} discotinuous buffer systemS ©]-8-3F preparative
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native-PAGES AA|3}ATE Gel2 Prep Cell®] 28 mm ID gel
tubeol] =©] 8cm, 8% acrylamide separating gel (pH 8.8)% 1.5
cm =9]2] 4% acrylamide stacking gel (pH 6.8y TH50] ©]8-3}
Aot Running bufferZ+= Tris-glycine (25 mM~192 mM) buffer
(pH 8.3)E AFE-31$93L, elution buffer®2+= 10 mM Tris-HCI buffer
(pH 8.0y AME3IATE 71952 12 WollA 10~13A1ZF AA]S}
$21, cooling water baths ©]-83}d 15°C o|3}2 FXAIAT}
32 tracking dye (0.01% bromophenol blue)’} elution ¥ $5
E] Bio-Rad Econo Systemol $123}¢] 1 ml/min®] §4:22 2ml
2 REsich. g A e 280 ol FREE 3%
ot 848AS YERE 28-S centriprep (10,000 M.W. cut off)
o= F53I

Ultrafiltration
a4 8N Amicon PM 10 MembraneS- AFE-3F Ultrafiltrator
(TCF 10/TCF 10A)Z 535310},

HMINAdE

A" ga4o] =ZR1F HAE 915k polyacrylamide gel
A7195S AAEATE 27188 Davis (4)9] WHE 7|22
St AAIBFE oM gele] 2432 8% separating gel, 5% stacking
gel FE=F ARSI 7171952 running buffer® Tris-glycine
buffer (100 mM, pH 83)5 A3} 4°ColA] gel cm@ 4 mA
of A5 2217 F9 Fab alel ANE. WoldE] Byt
3 gel% Coomassie brilliant blue G-2502.2 238}31 methanol
-acetic acid-H,0 (3:1:6, v/v)e] 8402 ST

pH % 227} SA8H0| O|X[= A&

pH 2.0~3.0%} 7.5~10.59 F#Zt2 Clark and Lubs 4584
(0.01 M), pH 3.0~7.5% citrate phosphate $+5-8-24(0.01 M), pH
10.5~11.52] 72 sodium phosphate $+H5-8-<4(0.01 M)S A&
alo] A4 WhEAS Z42te] pHE BH5-o] & - pHoll o3 I
< ARSI pHOll tigh 540 M8 AL Zh2he] pHell
A 48217 BRE 4ocel] WA F e GASAS AR
250 et IS 10°C~70°C TN ELHH-S S35}
HA W =5 ALY, Ed uigh A HARE 4°C~
70°CoIA 2217 EAE)3E F 300col ] BE G4 S =%

At
=Xte &5

<=5 BgE g490 22188 Native-PAGES} SDS-PAGEZ
A5l =439 T} Native-PAGEE 8% separating gel (7

0.75 mm)¥} 5% stacking gelS ARE-3F0 1, 4°ColA 60 mAS
AA3A Bt ¢F 50 A= 771953 HMini-protean 11,
Bio-Rad). Z17] 9% & Coomassie brilliant blue R-2502-2 &
A3l 3 destaining solution (50% methanol, 10% acetic acid).>-
2 gste] Tl pandE RIS ] BAlEe 3

& YA Z g-lactalbumin (MW 14,200), bovine serum albumin

h)
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(MW 66,000 & 132,000), urease (MW 272,000 & 545,000) (MW-
ND-500 kit, SigmayS- ©]-&-3}o] Z43}5c}.

SDS-PAGEE=  12% separating gel (7 0.75 mm)¥} 5%
stacking gelS A8-31$3.C2 | native-PAGES} 22 27102 Z7]
95 AATE AL Coomassie brilliant blue R-25002 F213}1%]
on, HFUWMAZE lysozyme (MW 14,400), soybean trypsin
inhibitor (MW 21,500), carbonic anhydrase (MW 31,000), aldolase
(MW 40,000), ovalbumin (MW 42,700), glutamate dehydrogenase
(MW 55,000), bovine serum albumin (MW 66,200), phosphorylase
B (MW 97,000) (Mid-range protein MW markers, Promega, USA)
< 2239
MY &

a9 SAHHL 2% (w/iv) carrier ampholyte (pH 3.0~10.0,
Bio-Rad)E ©]-83t] SA3IATE 8% polyacylamide gelol] “gA|
| 848 100 VE 1583t H7|9F ¢ F oA 200 VE 158
A71GE38taL, HF 450 V2 6083 A7|9E I} F 3.5%
perchloric acidE 23t 0.03% Coomassie Brilliant Blue G-250
o= At

ofn
ik
o 0

B

Fol

20 cist F50|22] HE

G484 JES = F e FEHOIRNa', Agh, Lit, Co*,
Cu*, Mn?, Mg, Zn?*, Ca¥, Ni¥', F&**, Z18]1l F&")S a4
W HFEE 0.1 mMI 1 mME F718lY EASAS =
AFSFEATE.
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Fig. 1. Time course of Penicilium sp. KJ-81 cell growth, erythritol 4-
phophate dehydrogenase activity and erythritol production at 37°C.
Penicilium sp. KJ-81 was cultured in medium containing 30%
sucrose, 0.5% yeast extract, 0.5% (NH,),SO,, 0.05% MgCl,, 0.1%
KH,PO,. Cultivation was carried out at 37°C and initial at pH 7.0 in a
5 L jar fermenter. It was aerated at 1 v/v per min and agitated at 200
rpm. One unit of activity was defined as the amount of enzyme which
produced 1 mmol of NADP* per minute.
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St A o] A

B RS0l Boshe opriit 7S Lol Y] flste
amino acid F2JA]2FS1 iodine, glyoxal, N-bromosuccinimide
(NBS), p-diazobenzene sulfonic acid, B-naphthoquinone-4-sulfonic
acid (NQS), 2.4,6-trinitrobenzene (TNBS),
monoiodoacetic acid, N-ethylmaleimide, p-chloromercuri-benzoic
acid “18)3L 5,5 -dithiobis-nitrobenzoic acid® &EAE WPAA &
2 A4S AT S8 WAk Aels Aol 747t
WHEAIRS 1.0mMY 5.0 mME A 2]8te] 4°coll A 308 B
incubation3t 3= Yol 9+ &4 9] FAlE standard methodol] &

s 24k,

sulfonic  acid

ENEEIN

ofg 7]do] digh a484S AT 7122 = D-
erythrose 4-phosphate, D-erythrose, D-glucose, D-fructose, D-
mannose, trehalose, D-xylose, D-xylulose, D-glyceraldehyde, D-
galactoseES AW 0.1 mMO| HEE AL&3le] G482
24390

4 ot

Sa0 Wit
5 L jar fermentoro| A WA 3 Lol Penicillium sp. KI81 TF=

Culture broth

l centrifuge at 4 C, 6,000 rpm for 30 min

Crude extract

sonication

centrifuge at 4 C, 12,000 rpm for 20 min
v

Preparative electrophoresis

discontinuous buffer system on the Model 491 Prep cell

gel composition: separating gel - 8%, stacking gel - 5%

running: 12W constant for 10-13 hour

\4

Ultrafiltration

concentration of active fractions

(Amicon YM10 membrane)

Purified enzyme

Fig. 2. Purification procedures of erythritol 4-phosphate dehydrogenase
from Penicillium sp. KJ81.
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A&k 37°CollA vl FBIAA erythritol®] A8/3%} erythritol A
3 @49 3R] erythritol 4-phosphate dehydrogenase®] 43
S AR B2 SHIIAE Fig. 12 37°CoA w3t 23S Ho
Foh vl o] 271 pH= 7.00100u v e] sl wet 4k
o] =] 0™, erythritol 4-phosphate dehydrogenase®] AJ2FaF-S-
A& 7kt 8ol A Ao AakS BTk s 4o
31 G43AL 63x10° units/LO) AT}

S0 FH|
Fig. 2¢} 22 #H S Fato] dAZNE 24LE FASHA
Model 491 prep cell (Bio-Rad)S ©]-83}4] preparative disc gel
electrophoresisZ- 2 85I THFig. 3). B4 9] o] = 35
ol ultrafiltration (Amicon YMI10)S.2 F33+ 5o Native-
PAGEES Adet] @ bandE RIS HF 782 33%°]
om, AAIG= 39.50] ATH Table 1).

=Xt
Erythritol 4-phosphate dehydrogenase™ native PAGEE %
ok 1,500 kDa®] T bandZ 1 F= YO H(Fig 4A),
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Fig. 3. Elution profile of the erythritol 4-phophate dehydrogenase by
preparative electrophoresis. Native PAGE used discontinuous buffer
system; 8% acrylamide separating gel (pH 8.8), 5% acrylamide
stacking gel (pH 6.8). Tris-glycine (25 mM~192 mM) buffer (pH 8.3)
was used as running buffer and 10 mM Tris-HCI buffer (pH 7.0) was
used as elution buffer. The flow rate was 1 ml/min and fraction size
was 2 ml/tube. Concentration of protein in each fraction was
monitored at 280 nm with UV detector on Econo-system.
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(A) Native-PAGE (B) SDS-PAGE

(8% Separating 5% Stacking) (12% Separating 5% Stacking)

Fig. 4. Native PAGE (A) and SDS-PAGE (B) of the erythritol 4-
phophate dehydrogenase in Penicillium sp. KI81. Molecular weights
of protein markers in each lane 1 are indicated to the left.
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Fig. 5. Molecular weight determination of erythritol 4-phophate
dehydrogenase by SDS-PAGE. Molecular weight markers; 1,
phopsphorylase (MW 97,400); 2, bovine serum albumin (MW
66,000); 3, glutamate dehydrogenase (MW 55,000); 4, ovalbumin
(MW 42,700); 5, aldolase (MW 40,000); 6, carbonic anhydrase (MW
31,000); 7, soybean trypsin inhibitor (MW 21,500); 8, lysozyme (MW
14,400).

Table 1. Purification of erythritol 4-phosphate dehydrogenase from Penicillium sp. KJ81

Purification step Total activity (unit) Total protein (mg)

Specific activity (unit/mg) Recovery yield (%)

Purification fold

Crude extract 5470.0 81.5
Preparative electrophoresis 3086.4 1.2
Ultrafiltration 1800.8 0.7

67.1 100.0 1.0
2572.0 56.4 383
2648.3 33.0 39.5
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SDS-PAGEZ A A3+ A#} oF 146 kDa, 85 kDa, 65 kDa, 60
kDa® 2 R]== bandE 21T 4 AATKFig. 4B and 5). ©]
ZRE B §AE tetramer® o503 il g ==Hr}

1) Kmgte| 23
Lineweaver-Burk ploto] 2]3}¢ erythrose 4-phosphateol] Ul 3k
Kmgts A 2 23} 1.07 mME UERSTHFig. 6).

2) SHH
AmpholyteZ ©|-&3}l 49 pIE =43+ 27 Fig. 7, 8914
9} o] 4,608 YEliT),

3) X pH ¥ pHO|| L8t OFH 4

84 849 HH pHE A 27 pH 7.09014 7 =&

0.10 -

0.08

1/V (min/U)

Km =1.07 mM
| | |
-1 0 1 2
1/[S] mM

Fig. 6. Lineweaver-Burk plot of erythritol 4-phophate dehydrogenase.
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Fig. 7. Isoelectric focusing.
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Fig. 8. Determination of pl value of erythritol 4-phophate
dehydrogenase by isoelctric focusing.

FA4S et 849 pHoll 3k ¢HEAS B A3} Blw
2 & pH S (pH 4.0~9.0)014 SHFA3IAT

Y 2=0i chst Y&k

A9 FAL 10°CHE 30°Cel o|2717HA] F718k o,
40°C oPdellXe F43] THadhe A & & Atk &4 &
Aol HA L5= 30°CATE BAE 4°CHE 70°C7HA] X7 5
QF Mg & 5o S S48 £ ZH 40°C oPdelAE
aao] Zo] st 70°ColM = BS ehdE] skt

2o U3k ML 2AVE ] 8k 20°C, -10°C, 4°C, TL
2oL Ao 845 77 WA 2447w §4ke] A4
23% A7 20°C -10°CAME BAEAe Wt 0191
4ocoM= 48ATIAIE ol gl 1Jr oF 96417t 2] Al
28] o] 7HAhdte] oF 20%2] BAITRS: 2= AL BET
Ao, Ao e oF 48417 WX /\l 25% AEZ ah
o] A=A

B wE

5) 50|22 H&

Table 2014 Hi= nlo} o] G4ukg-Ho] F<40]-L 0.1 mM}
1.0 mM=E A3t A4S AR 23 Cu**} Zn*el] ©]3]
Ao A=A

6) }aHH B A|oko| o 5

og] 7FK9] s EAIeRS 1.0 mME} 5.0 mME XE]sl] &
28-S 28T Table 301]7\194- 2] erythritol 4-phosphate
dehydrogenase™="tyrosine HEA]2FQ] iodine¥} tryptophan HHA|
2FQ1 N-bromosuccinimide®]] 2J3] $+33] E8-43} =t 18y
arginine A2} glyoxal?} histidine HEA|2FQ] p-diazobenzene

sulfonic acid, lysine ¥ 3 A]€FQ] B-naphthoquinone-4-sulfonic acid
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Table 2. Effect of metal ions on the erythritol 4-phosphate
dehydrogenase activity

Erythritol 4-dehydrogenase®] 54 205

Table 4. Substrate specificity of the purified erythritol 4-phosphate
dehydrogenase

Relative activity (%) Substrate® Relative activity (%)
Metal ions®
0.1 mM 1.0 mM D-Erythrose 4-phosphate 100

None 100 100 D-Erythrose 0.0

Na* 93 91 D-Glucose 0.0

Ag' 94 89 D-Fructose 0.0

Li 96 91 D-Mannose 0.0

Co** 94 71 Trehalose 0.0

Cu* 39 0 D-Xylose 9.2
Mn?* 84 78 D-Xylulose 0.0
Mg* 117 102 D-Glyceraldehyde 15.0

Zn** 17 0 D-Galactose 0.0

Ca** 94 88 ? The substrate specificity of erythritol 4-phosphate dehydrogenase
Nzt 89 8 was determined by adding various substrate to the standard assay mix-

. ture. The concentration of all substrates were 0.1 mM.
Fe 94 91
Fe3* 97 9 7 7|& 50l4

 The effect of various reagents on enzyme activity was determined by
the standard assay method.

Table 3. Effect of group-specific reagents on the erythritol 4-
phosphate dehydrogenase activity

Relative activity (%)
Reagents®
1.0 mM 5.0 mM

None 100 100
lodine 10 0
Glyoxal 105 100
N-Bromosuccinimide 14 0
p-Diazobenzene sulfonic acid 95 90
[-Naphthoquinone-4-sulfonic acid 113 102
2,4,6-Trinitrobenzene sulfonic acid 93 87
Monoiodoacetic acid 91 89
N-Ethylmaleimide 95 82
p-Chloromercuri-benzoic acid 94 87
5,5’-Dithiobis-nitrobenzoic acid 96 98

# Modified reactions were carried out at 4°C in 25 mM HEPES buffer,
pH 7.1. Modified reactions were initiated by adding reagents to the
enzyme solution. Aliquots of reaction mixture were taken after 30 min
incubation and subjected to activity assay.

(NQS), acid (TNBS), 1g]al
sulfhydryl 38 A] @F(monoiodoacetic acid, N-ethylmaleimide, p-
chloromercuri-benzoic acid, ZL&]L 5,5 -dithiobis-nitrobenzoic acid)
of eixe B FFS HolA Fskrh weEbA  tyrosine,
tryptophan 3717} B2/l g Ao g FAHT.

2,4,6-trinitrobenzene  sulfonic

ofg] o 71dd tigh 489S Yol AT} Table 40014
9} Z+o] erythritol 4-phosphate dehydrogenase™= D-erythrose 4-
phosphated]] 7k Eo]d o2 uFS-39 9™, Dxylose®t D-
glyceraldehydeol| = 2}t 9.2%9} 15%% F7He] Hk-g-S W Ych

| &

£ AHHAA erythritol AB2HI0] 958 7= 2] - THT
Penicillium sp. KI81 (9} sucroseZ 7|2 =Z 3l oF 11.7 g/1.9]
FEZ erythritol S AASIC} B Ao\ M= Penicillium sp.
KJ81¢] AY2Hs}= erythritol 4-phosphate dehydrogenaseS & -
At G404 5SS AHET

59] 4473} erythritol 4-phosphate dehydrogenase®] AJ4F =
A 271 HES7] 918k 5 L jar fermentordl| A Penicillium
sp. KI81 vljkel 3 LE 30°Ce} 37°CellA] widate] w7t
g &4 A 79 A 5SS AT Erythritol 4-
phosphate dehydrogenasei= 37°C Bi%F Alol], 8L #ollA] ) A
2FeFS- HATE. Erythritol A4S A 8] - 543 £3 g=
o AN P EF 255 g0) AMES BHoH, flask v gHETH
Jar fermentorE: ©|-8-5}¢] B2 AE ARl Arfold),

B0AA Y] Z7|HAZE ammonium sulfate, ethanol, acetone-
2 HHAEE At BUATE 60% ©)de] FEolA 7=
A7) WZell, Fa7F YR S7kete] Al Hlasze|qle
), =3 gA480] Aol A o] oy fr]8uol < I
e FAGS oz AYZE A o)A H 54 HFo] of

3 AZVET T3 jon exchange chromatography Wl <J3] A
AS A=sS W 7} pH'EE DEAES} CME xelsle] 4
A Al T2 FFE QoY #E7) golskA] st ol= o] &
27} 4CME EQHAste] el )t iR AgEe A
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o= A7 webr 5AE 41453 2E3t] Y3t Model
491 prep cell2 ©]-83}a] preparative disc gel electrophoresisS
A3t & a9 o] de EFS Hol ultrafiltration
(Amicon YM10)2.2 533t} ©]5 Native-PAGES 333}
A A3 A & band?l RS 1 4 QITE FE A
A ¥ EAT erythrose 4-phosphated] 712 E0]dS H Yo,
erythrose 4-phosphate®] TIgF Km#t2 1.07 mMo| T}, HESH ©]
25 pH 3.0~10.09] AmpholyteE ©]-83}] isoelectric
focusingdl] ¥ A3} o] §49] isoelectric point= 2F 4.60]AT}.
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ABSTRACT : Characterization of Erythritol 4-Phosphate Dehydrogenase from Penicillium sp. KJ81
Na-Rae Yun, Sang-Hee Park, and Jai-Yun Lim* (Department of Microbiology, Chungbuk
National University, Cheongju 361-763, Republic of Korea)

In this study, the characterization of purified erythritol 4-phosphate dehydrogenase, key enzyme of erythritol
biosynthesis, produced by Penicillium sp. KI81 was investigated. Optimum production conditions of erythritol
4-phosphate dehydrogenase was 1 vvm areration, 200 rpm agitation, at 37°C for 8 days in the medium con-
taining 30% sucrose, 0.5% yeast extract, 0.5% (NH,),SO,, 0.1% KH,PO,, and 0.05%MgCl,. Erythritol 4-phos-
phate dehydrogenase was purified through ultrafiltration and preparative gel electrophoresis from cell extract of
Penicillium sp. KJ81. This enzyme was especially active on erythrose 4-phosphate with 1.07 mM of Km value.
It gave a single band on native polyacrylamide gel electrophoresis and an isoelectric point of 4.6. The enzyme
had an optimal activity at pH 7.0 and 30°C. It was stable between pH 4.0 and 9.0, and also below 30°C. The
enzyme activity was completely inhibited by ImM Cu*" and 1 mM Zn>*, but was not significantly affected by
other cations tested. This enzyme was inactivated by treatment of tyrosine specific reagent, iodine and tryp-
tophan specific reagent, N-bromosuccinimide. The substrate of the enzyme, erythrose 4-phosphate showed pro-
tective effect on the inactivation of the enzyme by both reagents. These results suggest that tryptophan and
tyrosine residues are probably located at or near active site of the enzyme.



