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BT2XoiciE-T&l. £ UCISHEREY BT
D EMICERGCHT 28EMOERE, AltEs
SEEHPMRCOZ ST DA, EdE0OIRER
THRBIFRUEELDDEL -DITERATAZ &IT
BLBbIN Tl CORBMRBRONTE2RE
IR, FTRESREFELZ S OMEHERD
NITR SR FEROBEBESZL, 20T EF
VYO XS BB ERLAMERIA LI ETHA
J. ZUTZEO &) BHEHOTRIZ, BHEILARL
AR T AHENEERLTE D, REDOERIC
SOFUL IR ELLHBMINTL BT ETHAS.
F MR EOH LOVEREIC SN TS o #itEghs, £k
OEPLH LOREICE L, BERLAR/ILEYTIER
THRENEZDIOBIKERLTLBCEEDAD. L
bRE4TTCIHE—DRER L U TRELERILABO
BOBEOEMTET TE 385 OWEHE LT
&7c (Table 1). #Zk SABRIABICLERT 58
B, TOBWBEOHEILAREBIC L EETIH
THBEVHBEREI FPOERIDEI N 5%
REBEYMTI AT TIHIR, Biczoltddic
MU THREOBOERE O TEL, BRER
HREEDBDTHAHS. Z£LTEDLS WL,
ZOLAYH CEBRITRBEEDEEE LD, B4
KAMRLICDTBTHAS. UTFehdofliconT
AT 3. ‘

* Abilities of Microorganisms to Act on Special Syn-
thetic Organic Compound. —A Monograph—
Harapa, T. (Institute of Scientific and Industrial
Research, Osaka University, Suita-shi, Osaka 565)

1. ZEFUL{LEHETI—IE

CCITEFV/LEBET 2 - VBEEWSEE:
IO, TeF LAY TH D2-T F V-1, 4-
FA4 - nEW—DRFFRE UTHE T 384mbic
DILEYPET7 8 —VBEEET I &%, AL
RHULCEicks. 9717V v {tAYORIEIC
DUINVTRRB. 19524ER,. & i3, FussvF¥r 7o
—WITHERT 2 T EBHESC DI EF T2 F L
YANK VB EERT S L (Fig. 1) 28E L1
CORERTF v/ AHOREER - IR OB
FIORMETHS. 1970FCEE DI, 77 aBH0
IR 232- T F V-L4-Fr - VT FNT &
—WVBEy-EFRFYFruvBEAERTEZE
(Fig. 2) 2 RH L. I ORFE B, KEREL
T3HBD2-TFv-1,4-PF - NAEASL EWTEE T
% 2 d B Fusarium OEBZORELD 74— EEE
EHIC2,4,6-+ Y bRARY VEERP2,4,6,8-F b T4
PRV VBBOXS IR VBBEERT B L
EU7 19 XBRYhOF BRI, 2 0FE RAEAR
thigk 38 b BRI DOBRILIC L » TTE T+ 3
BLTEF CoA Lvo=,CoA DAL
TTELRY 24 FOOThhrSERENEHD

CEOOH
C
CH (I%
2 8 — (l:
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CH:OH (I:):
COOH
Propargyl Diacetylene-
alcohol dicarbonic acid

Soil bacterium B
Fig. 1.1®
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Table 1. Special microorganisms and their products.
. Enrichment medium

Strain for isolation Products
Alcaligenes faecalis 109, ethyleneglycol Succinoglucan and curdlan from ethylene-
var. myxogenes 10C3V medium glycol and sugars
Corynebacterium 4%, ethanolamine medium Glycine from ethanolamine
ethanolaminophilum E179
Corynebacterium 109, acetate medium L-Lysine from acetic acid and 0-alkylhomo-

acetophilum A513

Fusarium merismotdes
var. acetilereum B11%)

Corynebacterium sp. HR3%
Torulopsis candida GN4059

Candida tropicalis OH237
Trichoderma sp. W159
Penicillium purpurogenum
W599

Alcaligenes MC1119

Alcaligenes TP41D)

39, 2-butyne-1,4-diol
medium

4%, acetonitrile medium

0.1%, pir-a-hydroxy
isovaleronitrile (as N
source) medium

n-Alkane medium

Glucose (1%) and salicylic
acid (0.1%) medium

Glucose (1%) and 0.1%
tryptophan medium

1%, ethyleneglycol
monomethyl ether medium

29, isophthalic acid
medium

serines from alcohol compounds
Polyketides from 2-butyne-1,4-diol

DL-a-Amino acids from a-amino nitriles

L-a-Hydroxy acids from a-hydroxy nitriles

N-Acetyl-L-alanine and N-acetylglycine from
glucose; Glutaric and adipic acids from
n-alkanes

Gentisic acid from salicylic acid and proto-
catechuic acid from m- and p-hydroxybenzoic
acid

Red pigment from tryptophan

Methoxy and ethoxy acetic acids from
ethyleneglycol monomethyl and monoethyl
ethers

Protocatechuic acid and 3-hydroxyphthalic
acid from phthalic acid

Hansenula miso TFO 014612

Isolated from miso by M.
Mogi (1942)

Protein and 5-hydroxy-4-keto hexanoic acid

EVbRTVS. 75— VEORERKD, ¥+ IR

=Mk V (R=COOH) it 3. ZObORBRLEN

F 50 ZOFIEED SIROL SN DT, ¥F3
Bl 7 2 — VEBOAESERTRICIZIZD BN, 74
— i, RELMNSMURAELERY &4 Fdb

I 4 =l VIII (7 F—EEE) s Whic
LTHRY Y24 FB2-TF-1,4-PF - H5DL

ERENE bDTHHS (Fig.3). $TLbbHRY 7 & e go g_ g
4 F I (R=COOH) % 3 BTEBROERTERITS 2 %Hz H) CHz ;liaQ.qHz.(.ﬂquz
hrva—n I BERSH, 2Od00H 5HKRE 2 2;0 _'g:'OH g: cH Hooc o—
2 2
Fi Xk - T{ka% 1T (R=COOH) WKET5.30 5 (:::0 (:;=o (:;=o CH OH
b vEROBTEPARISENS OF  VEOEND g ggzm 9:&' C*(*;)H gggH v
OFEf ORI T 5. FIkk 15:85T « BKBIGIR 6- I Cn Cm 4
F v+ ) F VB (VID) DERICH BB T & Lynen i |ee |
LI DT TIREE IhT3.19 (L& 1T (R= HO(:[R C[Me OCR
COOH) ¥ bl h, BKRISERY Y b B L coH X, oo OoH
v A Wil
H20H OOH 6-Methyl salicylic R=COOH, Phthalic
COOC4H9 C acid acid
g —_— ©COOC4H9. Fig. 3. Possible scheme for formation of phthalic
V acid.1®
CH20H CHZOH [From Miyoshi, T., Sato, H., Harada, T.:
Fig. 2.1 Agric. Biol. Chem., 38, 1935 (1974)]
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ONBDIIRATH 5.

AEBI, COEPHE—-DRBIRELT2-7F -1,
4-TF - BB AT THEE LI, HILVER
W TFTwva— RKRER, 2-TFv-1-F — ik
REREFRNCOL BT EEHE UL 19 (Table 2)
T DOBEAR O BKREERE & N BiESE], O0-(di-
ethylaminoethyl)-cellulose, DABE ANV VY L5V B
FB€7rFwv 2R G200 @ruwb s 5374 —1C
X b, 320f54i kX nte. FEHEIZ NADH, NADP+ T
NAD* cik#z Uc, BtE2Z 0 2EHOBEIX R-C
C-CH:OH <, R {3 H, CHs, CH:OH ¢ C=C-CH:-
OH TH 5. ¥1c1,4-7 2 ¥ I F — v OB IBHSIC
BEIKIE5. ZOHE (B11) i1, EE® Common We-
alth Mycological Institute (® Booth {tbfzhs, C

Table 2. Substrate specificities of purified and crude enzyme.l?

ObDIEAF—R 7Y 7O Perth Kic k> TELNI
IMI 175962 L2 ALRUTHY, chdbF/2-7
F-1L,4-VA - NEFH T EBBICLDEL D
3Nl TO2O0EKDHDS, D F. merismoides
OB EIR2-TF v-1,4- V4 — O FIFEBDIS I,
FRENAEBNER LR - T, bR chics
L\ variety O£ % 5% Fusarium merismoides Cda var.
acetilereum TuBAKL, BooTH and HARADA nov. var. }
Uiz 18

TR —NEEEI A F T & — )EE L D Gibberella fu-
Jikuroi X > T2 6B &3, 19634F T Cied
EINTHE.19 FHESOHEDOHKR, NERLEEI
XTIV TFNT Z— NIRRTV a— BRI
THHLBOBWEMC L > THEEIh BT L HE X

Assays were

performed in 0.1 M phosphate buffer (pH 7.5), in the presence of NAD+* as the

cofactor. The reaction rate with 2-butyne-1,4-diol was taken arbitrarily as
100%.

Substrate Mo rme.  (elatveri
Methanol 0 0
Ethanol 0 46
n-Propanol 18 93
n-Butanol 0 0
1,2-Ethanediol 0 107
1,2-Propanediol 29 71
1,3-Propanediol 0 8
1,4-Butanediol 9 115
1,3-Butanediol 0 25
1,2-Butanediol 12 36
2,3-Butanediol 0 29
1,2,4-Butanetriol 24 71
1,6-Hexanediol 12 107
1,2,3-Propanetriol (Glycerol) 0 40
2-Propene-1-0l (Allyl alcohol) 18 36
2-Butene-1-ol (mixture of ¢is and trans) 8 10
cis-2-Butene-1,4-diol 0 0
trans-2-Butene-1,4-diol 33 115
1-Butene-3-ol 12 55
2-Propyne-1-ol 76 125
3-Butyne-1-ol 6 50
1-Butyne-3-ol 6 321
2-Butyne-1-0l 118 286
2,4-Hexadiyne-1,6-diol 58 42
2-Butyne-1,4-diol 100 100

[From Miyoshi, T., Sato, H., Harada, T.:

Biochim. Biophys. Acta, 358, 231 (1974)]
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T35, Lhl, 72-VEBORBKTHEM4Y
72— VEEPTF LT 2 — VEBEDIC X - TAHES
Nl &S EE RN
REBRT72—-VE, AV TE—IVER, TLTE—
NVBICKHT B WMEMOEREHF L. £ L THE—D
BRELLT2DT72—VEE, A1V 72— VEE, T
V7 2 —nBERENEhaUOEMEERERCHVT,
Bk P3, P12 » P49 %, Bk IP3, IP4 & IP5 %,
F 78tk TP2 22 h2h 48k U7 1Y Bk P49, 1P4
&IPS, gtk P3 & P12, -tk IP3 & TP2 R&h
72 Corynebacterium, Alcaligenes, Arthrobacter \CJ&9 5
bOLEEEIN. D OEKOE—DRFEFRE L
TO72—NEE, AV T72—VE, 7L 75— VERE
BT DB % Table 3, Table4 j©;R9. P3 L P49 D
7 2 —VEEEH TO EBR, P12 XD REDICHR
Thote. 74— NVEBRERRTV7 - VEICHLT
HP3IRIVEBTARLKL IP3ETP2 34V ET
VTR - BT KOEBZRUEY, 74 - VEETIR
HEODEB LIS o7z IP5 34V 7 2 —VEBEOHIT
FOEBER LY. 3OOREIRTRAEBTSH0
BAaohshotcl, FleF Vv 74— VEBOALICER
TEHOHEh T

WICEIkE IP4, P3, IP3 & TP2 it X 37 & — Vi,

4V 72 —VBHENVRFLT7Z-VENLO3BEE
B TOEEMER—1—suT 57 4 — TR
ZOREIPL KB OBNRARY VE25X5A LB
oWEMNEHRIh. AD{tEM3, Fat TR
LREEI N B OILAHIITHRST, BA, v~
22~ P VORIEIE > T3-E Fadky 72 —VEE
CHEEINI. AV 72 - NVEBREILEBL, 74—
NBICHE DEFTEROERIPANT 2 -~ VERES
Tl T LROAYEERT 5 LRRKRYH 5.
COER, 74 - VEBERSMRTIENOHVEL
Bbhz. HELOERLOMEETEET7 L -NVEROD
DR % Fig. 4 WWRT

Ribbons & Evans {3, 2 + 3§05 C & 5 Pseudomonas
QKN T 2 — VB TEB LRI e b AT+
BAERL, fORKHMHKR46-YEratv TSR
—E, FuthFFE YR VRB-ANRFYVL
avEEE-F VTV VBRERLECLERE
L, 72 —VEI34,5-Y e Fuf v 7 — V%R -
C7u b hFFBCETEC LERELL. BAH
REMIL D 757 —VEBORWERHOEE 2507
Pseudomonas testosteronie (DZZRHEHS Evans 5 OB &
BURBAEETAC EAHE L. HOOREEK
IP4 L CREN 77 4 —VEBORIREEEFTHD

Table 3. Utilization of carboxylic benzene and phenolic compounds by strains

isolated from phthalate medium.1t)

Substrate (1%)

Dried cells formed (mg/100 ml)

P3 P12 P49
Phthalic acid 98 30 111
Isophthalic acid 0 0 0
Terephthalic acid 114 0 0
Benzoic acid 0 17%* 0
Salicylic acid 0 «0 0
m-Hydroxybenzoic acid 114 16** 0
p-Hydroxybenzoic acid 135 12 15%*
2,3-Dihydroxybenzoic acid 0 0 0
2,4-Dihydroxybenzoic acid 0 - 0 0
Protocatechuic acid 94* 0 0
Gentisic acid 81%* 0 0
Di-n-Butylphthalate 0 3 0
Pyrocatechol 0 0 0
Resorcinol 0 0 0
Hydroquinone 0 0 0

* The concentration used was 0.5%.
** The concentration used was 0.25%.
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Table 4. Utilization of carboxylic benzene and phenolic compounds by
strains isolated from isophthalate or terephthalate medium 11

Dried cells formed (mg/100 ml)

Substrate (1%)

IP3 IP4 IP5 TP2
Phthalic acid 0 16 0 0
Isophthalic acid 164 181 75 161
Terephthalic acid 212 0 0 227
Benzoic acid 79** 84xx 0 85%*
Salicylic acid 0 0 0 0
m-Hydroxybenzoic acid 69** 0 8r* 82
p-Hydroxybenzoic acid 210 186 31* 214
2,3-Dihydroxybenzoic acid 0 0 0 0
2,4-Dihydroxybenzoic acid 0 0 0 0
Protocatechuic acid 0 0 0 0
Gentisic acid 0 0 0 52%*
Di-n-Butylphthalate 0 0 0 0
Pyrocatechol 0 0 0 0
Resorcinol 0 0 0 0
Hydroquinone 0 0 0 0

* The concentration used was 0.5%,.

** The concentration used was 0.259%,.

COOH
O0H

COOH €O,
—*'E:kam'”—“a
OH
Phthalate

3-Hydroxyphthalate

©C°°“ ..?’o@‘:w".—) metabolite
on oH

Protocatechuate
Fig. 4. Proposed metabolic pathway of phthalic
acid by Corynebacterium 1P4.11)

TH AD.
2. o-7NFINREREYVESHT—-FIEERY

BARICRI T —FAHELTS Y a9 4 FiES
THEIT BN, K, SERELSsmohTy
5. HEYhDY S=vo =) vy O LS BWEIL, F
BEREDO T —F LA THB. T, BRTVI—N
E7V ) VEDT—-FARAELORENMONT
W5, FEDIR, BLOBMEHMBT VI - VLEYD
VRS a-ntEEEUETEE TS L, &
ZIZo-TNFNFERL) VEEETE CEERHL

7.2 Zhid, HFLOTrFEL—FLEMTH 5.

—F, ZLOBHOTVFN T — FA{LBHs, (L2
AR THERBICEEINTNS. £27T, -7k

Tk ) Y EQRT - FVLEYOBEE TUT3IAT 5.
BYNC, o-TuFvkELY VOERICONTRRE.
Corynebacterium, Mycobacterium, Nocardia, Brevibacterium,
Bacillus 13X D 7" 5 KABYE, F - Pseudomonas D& 3
HPH BB hEEET 5.2429 Fig. 5 [17va
=V, TV a—-nbtEMET NS hOEEINEZ TNV
FNFERY VERLTWS. -2 FkELY)VE
RYFNEERLYVERBX R —NBEZNERVE )
—wEkERY VERD, BB Corynebacterium OED
BHRBBHRERNTOL bl fho I Zh
ZNRHEET BT va -, 7)) a—-tAYEEA
PRI EDER UIchicEES O, dee) v
TNA—=BEDo-TFIFELY VOEARDE
BiTFig. 6 DX > TH 5.2  0AESKRIRT LR
#ThB. Corynebacterium acetophilum AS51 OEH»H S,
COFISKBEY BEREHMAL L. 2 LT Ol
FRERA SN Tz o-acetylhomoserine sulfhydry-
lase THa T ERPOLBI SN LY T2 Y0
T I M VOBIRKE TH—-LBDNIERZ -7
FkERY VEAREMLE -TEF LR ELY VR
WNZE ) 5 -EEEEERLE. Z08FRIZF22
AT 22097 2=y bhbiE-oTW. £LT2
DORIGOREPH L RBRELBRALTH 1. o-
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ROCH:CH:CHNH:COOH
o-Alkylhomoserine
CHsOH — R=CHjs- CHs CHs
>CHCH:0OH — R= SCHCH3-
CeHsOH — =CpHs-  CHe CHs
n CsH,0H -» =CsHo- CHsCHOHCH:0H — =CHsCHOHCH:-

n CaHoOH — =CoHo- HOH:C(CH3)sCH:OH — =HOH.C(CHz2)sCHz-
0 GHLOH —» =CsH,,  CHsCHOHCH:CH:OH — =CH3CHOHCH:CH:-
Fig. 5.2
Corynebacterium acetophilum AS51

CH20H m&%m 20R

! Acetyl CoA CoA q ROH CH3COOH QH

9H2 - ('3H2 N (|3H2

CHNH2 CHNH2 O-Acetylhomoserine CHNH2

COOH COOH sulfhydrylase COOH
Homoserine O-Acetylhomoserine O-Alkylhomoserine

Fig. 6. Pathways of biosynthesis of O-alkylhomoserines.?? 28

TEFNRELY VERNWVT 4 FOOLEREBEYRT 4V
ZHERT HERE ORI THRL, TOHDR-TE
FkeR)VETER ) =N, n-Fare) -, n-7
R) =, AR) =, n=_vE)— (COWEFED
T —wTEREIERDT ) poehooTva—
NMICHMT B o-TF vk vEDL BERER
LT Fig. 7 3BT T 32 F4 =V L o-T

wEFERY Y OERRICERT IRBRISTH 5.

WEYOERIBIC - TIVF vk ER ) Y ORI -T
e FNFRERY VANTEFY DL~ EEE
BhOTNNIA—NE o-TRFNUTRELY YOBEICHK
BET2X5Ths. x4/ —ni3 C. acetophilum i
X - THEEMIRIC & » CRARADEBE T5.29 0-7
NENKRERY VIR, A FF=VORLYIAFZ=
YERBOBEKIC I VFIHE SN, BEHED o- Fv-L-
uCkeERY Vido-TEFNFERY VY DAFZF =V
KRBINTNL. o-TEFNFERY Vido-TF
Wik EEY Vi OAHNEAEORIGI X > TAKRE
NEEXHTHB.1830 o-TEFNFEERY VANTE
FYS5S—¥OERERIR, REVRAF 4 VPAFF4=
v OEARE IEBEBRIEL, -TFukELY Y
BoTeFriEr) yETHa—whoDRIEYGE

EZohs. i CoBERRE, #HoBREoTV
a—y, ANT 4y FHRBLNRBAFNANATEVE
BETLOIEBIY DD o-TEFNRERLY YOUNNV
ZHEATEEDOTHAS.

BEXGEBOY-, bY-, RYzFLVISY)a—-nk
TFvvISVa—nEe) XA FNRBIUES ZFIVT—
FNIEETF L — F AL, HRBTITERN
WCERE, FIRXNh TS, chbobdi, L
FIWAEDOERCH L THMEINKS VWPREE
Z5NTV3. 2L TILHDOLAYEMEY CLE
LTRACMET B L REOHTEERRMBELLE-
T\ %. Fincher & Payne |33V 0.25%0D + ) =F Vv
V) a-VESUEMTEETEX 57 5 sREOR
BELX oo LT, ZORIEEE BEEZH>T-E600
FTOA Y THEIORY zF LV 7Y a—-EBILT
BCEERHM L. HBRETHONTHWATVF VT
—F BBt o-TF R ER ) Y E T - FIAES
2EUBETHS. £CTHEDR, RREAKRDORE
RIETWF NI —F VST L TOBEYDOIER
EhHPmaz LEKE b TRLESR1IHD
TFVVIYVI—-NE AFNZ—FIN, 3HDLY
rFLvyY)a—w, IBORYZFLYS)a—n

— Homoserine — 0-Acetylhomoserine — Cystathionine — Homocysteine

U

O-Alkylhom'oscrine

{
Methionine

Fig. 7. Metabolic courses of methionine and O-alkylhomoserine in gram-positive bacteria.?8:39
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(BFE400) &0.2%0-zFkERY) VEZOEN
Al i THEHE T& % Bk MCl1l, TES, PE18 &
OEHS %43k | 72,1 2 T MC11, TE8 » PE18 |3
Alcaligenes g OEHS |3 Corynebacterium DB D Bk
LRELT.
HE—DREFE LT, Brliz—F{tEYESA
77 MC11, TES, PE18 3 ¥ OEHI8 i
B% Table 5 R9. MCll 0B Rz FL v/ Y 3
-, TFVVITYVa—-wE) AFNEBLIUVE,) ZF
FY-, FhI-, RY)ZFLVSY -
WVTCRIFTHY, zFVv vy )a—-vIzFrz—7F
nvESxFLvV SV a—ve ) Fvz—-FTiRb
THOEF LbA o >7. MCL1 (3 TE8 Lid
ITFV/TNVA—-NE) AFNTI—FNVTEBTES
HTRIE->TW5. PE1S ohFicxtd 3 HHEEM
2, MC11 % TE8 L 3E UL RUE-TkY, FV-,
Fh5-, HBYZFLYISIYIa-—IEHLTDHLL
EE L. oEETR, 0.190BETHLIEEES
NRAH oS -7.. OEHS it 3 Btk & 133E#iIc
BiL->Thie.

NI — 5,

Brliz—FVtEPTOEERB D, ~—r—7
a2 bS53 74— COBYDIRy bWz FL YIS
A—E) AFNEIE) ZFNVT - FVEEYTE
B L7 MC11 o it I hiz. CoPEES
B, WX h bRV BIULVFVERRTH BT &
Bbhbh-te. ThoOEiR, ——FteesEl
TEAVE-BIUBEERSOMEE LTRIF T30
T, T—FEERCOEIC X » Tl hiidhid
oI, ZUTOTHhOEROHE—DRERE LT
b FUEEBEAZFIR U /4 MCIL 34 b & VE
BEbFEATE. Likd-TxzFLr v s )a—n=E
JIFNBIUE) AFNI—FURETTF+VUEE
B, A M FUEBiCZhTELT I 0EEbN 3.
ZDB T - FAREADENTEN B, '

I MC11 oz —Fu7ra—witdic 33
BikZREREE L O O —DRFF L LTEAS
T=FATNIA-NEEY, FLvV S ) a—-n, T
2=, 7wva—2x, I BETES L7 log phase
@O MC11 OBK 2 TBEBNEL, BOSELUE
Ufc EBEKICHOWNWT, Bi iEicd 3 NAD-{kE

Table 5. Utilization of various ether compounds.1®

Carbon source

Dried cells formed (mg/100 ml)

19 Structural formula MCl1 TES PELS OEHS
Ethylene glycol HO-CH2CH.-OH 136 47 0 0
Ethylene glycol monomethylether CH30-CH2:CH:0OH3s 66 1 0 0
Ethylene glycol dimethylether CH30-CH;CH:-OCH3 0 0 0 0
Ethylene glycol monoethylether C2:Hs0-CH:CH:-OH 21 74 0 0
Ethylene glycol diethylether CaH;50-CH3:CH2-OC:2Hs 7 3 0 0
Ethylene glycol monopropylether CsH,0O-CH:CH:-OH 0 0 0 0
Ethylene glycol monophenyl ether -O-CH2CH:-OH 0 0 0 0
Diethylene glycol HO-(CH2CH:-O):H 42 80 0 0
Diethylene glycol monomethylether CH30-(CH:CH:-O):H 0 0 0 0
Diethylene glycol dimethylether CH;0-(CH2CH2-O)2CHs 0 0 0 0
Diethylene glycol monoethylether C:2H;0-(CH2CH20):H 7 4 0 0
Diethylene glycol diethylether C2H;0-(CH2CH2-0)20C:Hs 0 0 0 0
Triethylene glycol HO-(CH2CH:-O)sH 160 95 106 0
Tetraethylene glycol HO-(CH2CH,-O)H 81 78 71 0
Tetraethylene glycol dibutylether C4H,O-(CH2CH:2-O) 4CsHs 0 0 0 0
Polyethylene glycol-400 HO-(CH:CH:-O),H 66 69 80 0
O-Ethylhomoserine C2:H;OCH2:CH2CHNH.COOH 0 0 0 71
¥*Methoxy acetic acid CH3OCH:COOH 20 0 0 0
*Ethoxy acetic acid C:HsOCH:COOH 31 4 0 0

* The concentration used was 0.2%,.
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Table 6. Comparison of NAD-dependent dehydrogenating activities in the crude extracts of Alcaligenes
MC11 grown on various carbon sources towards various ether-alcohols, ethyleneglycol, and ethanol.3®

Dehydrogenating activity (units/mg protein)

Substrate
Carbon source Ethylene- Ethylene-
glycol glycol  Diethylene- Triethyle- Polyethyle- Ethylene- g

monome- monoethyl glycol neglycol neglycol400  glycol ano

thyl ether ether
Ethyleneglycol monomethyl 10 40 16 20 6 12 34
ether
Ethyleneglycol monoethyl 12 30 21 29 7 14 43
ether
Diethyleneglycol 7 12 9 4 2 8 15
Triethyleneglycol 5 5 4 4 2 4 8
Polyethyleneglycol 400 1 5 3 2 1 1 3
Ethyleneglycol 16 39 5 19 4 19 20
Ethanol 8 10 11 13 7 12 16
Glucose 0 2 0 0 2 3
Succinate 1 3 1 1 0 3 4

OBKFEBEREEE Lo, #—DREFRELTT
—FTa—- A, ZFVYS) A —-BHBD
Bxz/—-2VTEBLILES, TOoHBKIzFV
vV a—wEe) AFNEBIOE,S ZFNTZ—TFN,
U=, bY-, RYZFVLYISYaA—n, TFLVS)
a—n, &/ —-nic UTERERLE. R)xF
Ly ) a— gL ToOEERBL-7 it
Y-8 TF LY/ a—-THEE U Bk O
WOEMICEL T, Fra—2RETRBTEEL
T BEARORMHIEOTER I X ST, - 7.
Brliz—FrTaa—nicxd s NAD (REO
AEREREM I 1 DOBEEIC L 5 OO HEORERIC
200 EHLhICT S0, HlHEERY T2
YT I FOF « 27 BREBITh, 5 v ONAD
IKEDOBKEREFE D/ ¥ % Ciriacy DFETHREL
LoRtz. xFL VT Y)a—we/) AFN, £/ TF
WI—FN, F-, bY- ERYFLVITYa—n,
TFLySY)a—w, &) —nETRBBEETD
KERE LTHV ORI, BT ORKREERI, B
ERABRECE-TRBE NV FEHZ . AB,C
& Doy FRBBOEEIC LIHWEFEZRLUL.
NYFARELBZVHOTHE. = FL VI va—
NE)AFNEE) TFNT—TFNTEE UERKOD
HhEEE 3 ERICB & C D250/ FERUT.
JxF Ly ) a—-vTEE UICHibKE, YFv
VI a—-nERELLEEAABCED 400
NYFERLI MY -ERVDOF LYY IT-VT

HEBLEROMBKERALCD2D2D /Y F 2R
L, =Fvv s Ya—nkxg /) —VTEEUIEK
TRBECONVYFEEZX. TR 77—Vl
HHrNRBI V- ZREEFOREE UTHOES,
CorY FOABBERINI. LTV FCOD
BERIBRNICo ohb. COBRIIT L/ -,
TFLvVSYya—w, zFLSY)Va—-E) AFN
EE/ 2Fz—FUICHUBOE®ERL, V- b
Y-, FYzFL VS a—ricUTRIBEWERES
RUl. NV FBOBRERzF LYY a—~vE/ A
FNBIUE/ ZFNI—FN, JxFVLVIY T~
N, zFVLV ISV a-wHBnRz i/ —WTEBL
tEsicoL oh, FOEERzFVY IV a—ve)/
IFnvz—FN, V-, FY~, PVZFLVIY-
NERLTEP -, XY FAOBEIRY-, M-,
RYTFLY I Y a-—vTEFLEHCO G, =
Frvs)a—-ve/)xFrr—5, - b)Y ITF
vy ) a—vicLTaOEEEEL.. ZhoD
HEIOCZOEIZ, 1 oOBBRIIBREDIILES3
SOEBHIIE NAD {KEEDO L —F T3 — kA
T BRAERRE DL > TR b 5.
Y FBOBEEZITHREABITOY, D T10-
ANEFYFONMNLTru—RADIRT NI T T 4 —
THB L. ZOob0Dil, 74 27X VBRIKET
I E L BEREREOR 1 DD/ Y FERLIE. TO
BROXEERMEA Table 7 )R, =FL 7Y 2

—WE)ZFNZ—FN, =L ) FLYSY) A~
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Table 7. Substrate specificity of purified
enzyme B.32
Dehydrogenase activity
Substrate units/mg protein

Etbyléneglycol monomethyl-ether 2
Ethyleneglycol monoethyl-ether 53
Di-ethyleneglycol 115
Tri-ethyleneglycol 68
Poly-ethyleneglycol 400 7
Ethyleneglycol 0
Ethanol 0

TR LUTEOERERL, =FLrvs)a—pdr i
=R UTRERZ R LT
R=H, OH, OCH:CH:0H ¢ R-CH:CH:OCH:CH:-
OH et LE W G 2 52 7c. NADP % FAD |3
NAD obhpb itz bt -1k

Payne & Todd {313 F 55 L vV a—wT
HE Ui TEG-5 O A%, Baliz—F
TN = ERIkFE L, FAD % %1 3 Ferricyanide
WCEFEL, NAD 3 oRSics L TIRBTFZAKE
UTRIAIIENC &R L. bR E ez -5 T
NIA—NODE FudFYHEOBIBE TR OAENS
BNEN-TEYD, COFAFRLEDOEZLE—KLTH
5.

Jonos & Watson 3,39 o~, -,
77 32— 2002400 THB T B Acinetobacter i1 k. -
TOEYZF VY S Y) a—wOSRICHONTHEL,
WEREEORY 27 L v 7Y a—-vOBRLEENR, &
DOTREETH 5 EBRNTNE. ELOBRLD
ROREE TRH B8, VIS 1H0 B % #Midb
T&7f-. Tz Haines & Alexander {335 Pseudomonas
aeruginosa PBRY T F 1L V5 ) a—-120,0004 2 5
Vs a—-ntzF vy sy a—-niehi BEEkA
BRCERTICEERE L. —F, #hHLZzoit
RpT75EE 320 BEERP O KPR zFL v S
) a—viest UCESE%ERT FAD (REFEOBIKREERE

2BRHALY. ChoDbDERE bOREL IIRN .

3. = bMYIHEEHIOREH

=PV VEORBFICELTIE, L OWFELRLEH
T\ 3. 19644F Thimann > Mahadevan & (3,37 4
YF=nwTEbr=b) DL = b Y vibE&¥%E N
KB L TENIHEYT B H R+ Y VERICT 2 Ni-

RYyxzFL v

HCN  NH2 2H20  NH2
CH3 C-H——=CH3-C-CN—<<—~CH3-C-COOH
NHE H  NHE H

Basidiomycetes
Fig. 8.39

trilase % H 5 EY I RH L. $ 7/ Fowden & Bell
1380 7285 ¥ UL L OREYO seedling i k- T
BRINCE-vT /) T5=vhb2 6B EERL
7z. Strobel (3,39 7 & F TAFE Fhotfitke LT
73/ Fur= Y VEED, T7=ViCELT
5 R#% (Fig. 8) A% Basidiomycetes D EME ICHELE T3
T EARHE L. & 5IC ricinine D= + Y vE% Nk
SMETAHEDO= Y 5 —+¥% Hook & Robinson %3
RE U719 1 =ZHoRBVE—DORER ELTT
2 F= b INEBANREM CEB T35 5 Coyne-
bacterium QEMENBEL T, COBEHISL D=1}
YA EFIRTE 5T L 28&E L. —ic b
LT/ =P )itk 2 nCHYT 27 /B
KEZTARTAENRINE TS, L LIEhs
o, tERIETRDPL-TI /= bYW ODL-T I /B
BERIND. T TCRE SR BEYEFH N TOL-T
I/ =2 Yo -T / BEBAICEAENELT
PiFL7e. ETREDI, H—OREFRELLTLHD

Table 8.  Assimilation of various carbon compounds
as carbon source by Corynebacterium HR3.5

Carbon I%Z?pound Final pH gx;/el% (():ellisl
Acetonitrile 9.4 140
n-Propionitrile 8.6 145
n-Butyronitrile 7.9 65
n-Valeronitrile 7.6 110
iso-Butyronitrile 8.0 80
n-Capronitrile 7.4 45
pr-Lactonitrile 7.3 0
DL-a-Aminopropionitrile 7.2 10
pL-a-Aminoiso-valeronitrile 7.2 0
Acetamide 9.2 90
n-Propioamide 9.0 140
n-Butyramide 9.1 140
Acetate 9.8 205
n-Propionate 9.3 210
n-Butyrate 9.3 235
n-Valerate 7.6 30
n-Capronate 7.2 0
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Table 9. Assimilation of various nitrile compounds
as nitrogen sources by Corynebacterium HR3.

Nitrogen compound Dried cells

(0.1%) Final pH 51700 ml
Acetonitrile 5.0 300
n-Propionitrile 6.8 . 295
n-Butyronitrile 6.6 255
iso-Butyronitrile 6.7 250
n-Valeronitrile 6.4 190
n-Capronitrile 6.2 115
pL-Lactonitrile 7.2 0
DL-a-Aminopropionitrile 6.6 10
DL-a-Aminoisovaleronitrile 7.5 75

T b= b YNTEBCE B Corynebacterium OEK%
SEELI.D ZDHDIR, Bris= b ) VLAYERE
BEELUTRIETE % (Table 9). Table 10 (2R IF &
LTOFBEBEEARLTVS. DNWTLOEHOEEES
BiICXs -7/ =Y b, T/ BOERER
FlLl., LTABEBAKD, pLa-TI/) ot =
PYwE DL-a-T I/ NLvE= P YNBD DL-T T =
vE DY yBENRNENDOL SNBT b
(Fig. 9). Fig. 10 {¥pr-a-t FuF ¥ =} Y {LEY
2 ONFHNCERED - F o+ YBOERERLTH
3. ZhicES T3 HERL, LhrosEIhi
Torulopsis candida T&H 5.9 CDHDRZ, HW—DEHR
ELLTHELDE FaFy=1 Y MLEBERATSE
% (Table10), BABBKOERT pLa-k FuF ¥

Table 10. Assimilation of various nitrile compounds
as the sole source of carbon or nitrogen by
Torulopsis candida GN405.49

Dried cells mg/100 ml
Carbon Nitrogen

Nitrile compound

source  source
Acetonitrile 0 135
Propionitrile 0 135
Butyronitrile 0 120
pr-a-Hydroxyisovaleronitrile 0 220
pL-a-Hydroxyisocapronitrile 0 145
DpL-a-Aminopropionitrile 0 5
DL-a-Aminoisovaleronitrile 0 5

= P Y oRFEEREDe-L FoF YBRIERT ST
EWbh ot TOEEMIC OV TR, KRAs
W, IEEE, A EE L S~NCRR, pla-E Fof
vA4yNva=p YL ek FoFxyfy h7Fu
= r Y okESN et FofFvBidLa-b P
FyAyNRLYTryBE L FOoFd Ay S0y
BTharLBehThbhr-i.

4, BRI XFIVEEHOMKIR

HIEL, TV - VHEBPIR P u Y VRS
Ex2QD, chidRpicEftIn 5. fEkHEBCIT
AV FofFURHBP~Y) VIREBEAELTOS.
FhebrEEI, BRONSY F VO XD REHHE
TR FNEDLB. —F, ZLOLUPHIEYLHM
B3, BERERAMELTa Y vERBE OB E

DL CHsCHNH:CN ——— DL CHsCHNH:COOH

a-Aminopropionitrile Alanine
CHS\ CHB\

DL /CHCHNHaCN — DL /CHCHNHzCOOH
CHs CHs
a-Aminoisovaleronitrile Valine

Corynébacterium HR3
Fig. 9.9

CHs CH3s
DL CHg)CHCHOHCN — L CHg)CHCHOHCOOH

a-Hydroxyisovaleronitrile
CH
3\ C

cHy”
a-Hydroxyisocapronitrile

DL

HS\
CHCHOHCN — L

a-Hydroxyisovaleric acid

CHS'\ C

Hz\
/CHCHOHCOOH
CHs

a-Hydroxyisocaproic acid

Torulopstis candida GN405
Fig. 109
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1, 14-Dodesyldisulfate, CHs (CHB) 7(I]H(GH2) 12CH20503K

OSOsK

Fig. 11.4»

BTEB. RAROTLVFVEHEBTZXFVELTRE,

Pseudomonas, Tetrahymena % Ochromonas \C X - T 1,14
dodecyl disulfate (Fig. 11) 232K 65 EHbN
TWB. D BERKISED FF Y VB X 7Dk
CHEGEHERE LT IhTW 3. 5 1idemi
L& DBHY LHiEE L 2 FrE LTELEVDNT
W3, Lkcd-T, BHEBIXFNVOESED PRI
B LY 4 7 VORTHRICEETHS. A
304ERE, B X FAORBHCOVTIHRERL TS,

Table 11 {3, B 4 1 WEEIE CTHEB U T X 72 Pseudomonas
DORRDHE & IHiEE T 2 7 vicst U T O ihiBeiEE: %
ALUTVSE. D ZNOSDOBRNDS, TY—WVANVT >
F—EPAY VY RANT 7 E—¥EEH, 32DV
THRELDANT 7 2 —EDT OEKRIC K - T2K
SNB T b oTz. —7, K. aerogenes W70 Bk T
i3, 2) UEBE ) YRBOS BB LA 74
=V ERBEBICIVRERERD, 7= = ViR,

NRS=pba 7z =VIREE, NSANVKF YT 2= VR
B, FuYv-oiifg ALvE=V-o-lBRRBEEELLS
1dp oo, 49 U LIS O SRR, X F2 =V, 2
Y YiRER D ATk ) VEIERE ST B T Ui i
BEEOMFABRNLS, COBTRSD2HEVIERES

Table 11.
IFO 3901.4%

% OSBRI O SNTNB T Ldsbh-o 7.
BEE W70 o8- ZRKE K60L 137V —vrvT 5
Z—EDORVEHTHY, 7 == EiEEENKIET
X134 (Table 12).

WIRNIC LT, EMIRR(LAY, ABRLEHO
72O TO OB T 2 F v ENKAIETE 5. Dodgson
51, 4® Pseudomonas C12B (385 O b S1 & 82
EERE2HDOTNFNANT 2 =K ETFTH V-1~
A VBREBICH L CERERTIR IR T v F v RV 5
F—¥PlEDLZCLEREL TS, TCOH
i3, P2 1S3 LEELRTANRNZANT 7 & —EXHHEY
WCHERTAZ E3T& B (Table 13). ¥ - Comamonas
Serrigena D% BB, CS1 & CS2 FIE 332 DDE 2
MTIWFENANT 5y R—EHBDL BT ENTES.19
BIF/TNVFNANT 7 2 —FREKINEN. £
T CS1 B(—)-BHtkic oA fER L, CS2 i3(+)-F4
KICOAERTB.47 CDXS5i1, BEHRELRE
S21cZNT 7 2—E¥EDL B, BARLE B3, 48 E. coli
BEDVBEREROIBNT ) -2V T 7 2 —EAR
SHEDL BT EXBHL I

FREEEBEMCIRAOEIBHD SN TB X
5 ThH5. 2L TEY, WHREAR/ILAMC X IER

Comparison of desulfating activities towards various sulfate esters in Pseudomonas aeruginosa

p-Nitro- Phenol- p-Carboxy-

Sulfur Phenyl . Tyrosine- Tyramine- Choline Serine- Threonine-
source Growth sulfate s 11111?-23;1 p(lilglu?};ige 53?‘:2(; 1 o-sulfate o-sulfate sulfate o-sulfate o-sulfate
Desulfating activities ug SO4%/hr/ml
K2SO04 0.19 0 0 0 0 0 0 0 0.6 0.7
Methionine 0.14 175 120 4 96 0 0 0 0.5 0.5
Phenylsulfate 0.15 202 162 51 117 17 0 0 0.7 0.6
Tyrosine- .
o-sulfate 0.18 225 160 59 161 25 0.3 0 0.5
Tyramine- —
o-sulfate 0.19 741 563 192 474 68 0.9 0 0.6
Choline
sulfate 0.20 12 9 — — 0 0 15 0.6 —
Serine
o-sulfate 0.13 130 87 35 69 0 0 0 0.6 —
Threonine
o-sulfate 0.12 198 156 — — 0 0 0 0.4 0.5

[From Harada, T.: Biochim. Biophys. Acta, 81, 193 (1964)]
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Table 12. Comparison of desulfaﬁng activities of K. aerogenes W 70 and K 601 grown on various
sulfur sources towards various sulfate esters.49
Desulfating activity, units (nmole SO42-formed/min/mg cell)
Sulfur Strain D‘:?Igleing - Substrate
source (min) Phcnylp -ll:htrol- s 'C?‘ltbo’l‘y' Tyrosine Choline Dodecyl Serine Threonine
sulfate Euﬁ-:é spultf:":t):: o-sulfate sulfate sulfate o-sulfate o-sulfatci
Na2SO, W 70 106 0 0 3.7 0 1.0 0.8 2.6 0.9
Methionine w70 107 2.0 9.6 2.0 7.5 6.2 3.2 4.7 8.6
Choline sulfate W 70 100 2.5 7.8 3.8 7.6 4.6 8.3 5.2 6.8
Serine o-sulfate W 70 101 0.9 2.2 2.3 2.0 1.6 3.1 3.0 5.7
Naa2SO4 K601 129 0 0 1.2 0 1.8 2.7 3.3 1.2
Methionine K601 132 0 0 1.3 0 1.8 2.2 5.4 3.8
Choline sulfate K601 114 0 0 2.7 0 1.6 1.6 2.1 2.5
Serine o-sulfate K 601 120 0 0 0.9 0 0.5 1.4 1.8 1.8
Table 13. Substrate specificities and inducer requirements of alkylsulfatases
in Pseudomonas C12B.45
Dodecan- Octan- Hexan- Decan- Pentan-
1-ol I lol 5ol 3. Inducer

P 1 Primary + + + - —  None

P 2 Primary + + + — —  Presence

S 1 Secondary — - — + —  None

S 2 Secondary - — - + — None

S 3 Secondary — - - + +  Presence

[From Dodgson, K. S., Fitzgerald, J. W., Payne, W. J.: Biochem. J., 138,

53 (1977)]
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