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The peptides by cleavage of a Rhodococcus rhodochrous J1 nitrilase, which acts on nitriles,
have been sequenced. The data allowed the design of oligonuclectide primers which were used to
clone a nitrilase encoding gene polymerase chain reaction. A 750 base DNA fragment thus
amplified was used as the probe to clone a 5.4-kb Psil fragment coding for the whole nitrilase.
The nitrilase gene modified in the sequence upstream of the presumed ATG start codon was
expressed to about 509 of the total soluble protein in Escherichia coli, leading to the establish-
ment of a simple purification of the nitrilase. The amino acid sequence homology between
Rhodococcus nitrilase and the Klebsiella ozaenae bromoxynil nitrilase was 42.7%. The 55"
dithiobis{2-nitrobenzoic acid) modification of the nitrilase from R. rhodochrous J1 resulted in
inactivation with the loss of one sulthydryl group per enzyme subunit. Of four cysteine residues
in the Rhodococcus nitrilase, only Cys-165 is conserved in the Klebsiella nitrilase. Mutant enzymes
containing Alanine or Serine instead of Cys-165 did not exhibit nitrilase activity, clearly indicat-

ing that this cysteine residue is essential for the catalytic activity.

R EM

= b Y Ab&inig, Bl TSR F 0 Y G
wiks « B3R 2 L CREREMICEENLESROHF
M & LTIEL ks R Twv 5, Dichlobenil,
Bromoxynil, loxynil, Buctril  &d = + ) LF
MRERGIL, INERESLIBBIL KA
BETHBLLRTHS, EERCHEY bichi s
Hoahiz= b ) LA EEUERRKPEE
BT RORE BTN EE LN, ThY
A, =M ASERO S v ~uvE L UlE
F v TOREBIETIE EY L 2 RES
b - REBEREI>bDOLEFEINE, KART
i, HESc BT 5= Y LIRS LT L
~ACHRT A C E2EARE L,
HREBR

= N YL ORENIC & 3SR S o OBERRIC
koL EMehTVWS, =F ) 3 —EiE=
b AERERE WISTREEE T v E = TIRIKS

L, —H, =k Fs3sy-EF=b )i
AILTT § B RGEAET 5, Th
FTHEHESE, TEXOSBEELT Rhodococcus
rhodochrous J1 =+ ¥y 5 —¥a4lkd sl &
TSI L, AERTHEMEMT 5L & b1,
FOEWEAHESPIR LTS, FAREE =
YAk F5 s —¥EERT I EEHLRE
L, AitizF% 7 o— L UEERAZHRELT
W a,
MR E

i) = hUS—EREFOIO—=vTEEE

BCFIDIRE

R. rhodochrous J1 po =+ Y 5 — ¥ AR,
NEMEB LUE~TF ¥ —FiE{bic L 2HEB~7
2 RT3/ BREFOEHET b 2HEHCT
5 7w —2fFRIL, PCR K LY 750 bp OHEE
BR A1, Eo6k&EEELILHIEDNAK
¥LT, PCREBHFE7a—7&LTHHF

~-309—



NATY A E— v a v ET-ET D 54 kb
DNy K54 DNA @ Pstl ki i s h
foo COT7 544 » FRAINL pUCLY I2fB AL,
E coli IMIOB tALao=—nd 7Y 54
A avrETW S4kbD Pl BiE 4258
PNJ10 235/, BERTITEDRE, » F4=v
THEHD TGA I F VY TEHL B I66 7 3 /%
BlA -7 —F 4 v I 7 L—AHEEL,
AUIRI = P ) S — ¥R hBESRAT 3/ BE
Fl&FER i —HT AR E S A TV, EEET
HOTFREEND 7 3/ B IERESER oL F
SirickpBontzboEULTHY, FEx
i+ d SDS-PAGE OFR & L —H LT

Wiz, Bk 1 v 1R 8 bp i MBI SD ECFY
BIEEL, BARATE Y& (UG- — 448
kcal/mol) 5=+ ) 5 — ¥¥ifaFOIEo Fvod
T THRICAIE LT,

R. rhodochrous J1 = b} 5 —-¥D7 3 /BHEC
E K ozaenge ® =11 5—E¥DFNEHEL
fo& 5 42.7% OMEREIMEDEED bhf, K. oza-
enge M= )5 —FHid, ToOxyfficoos
VIRF Doz Y Y b Y VEER IR RN
{EH L, R. rhodochrous J1 =+ Y 5 — ¥ D BT
BERETHDZ /= b Y MiciBL EALE Y
TEDS, izt )5 —-€ROT 3/ EETO/)N
SRERSTEEEM Ic BT A RENERE b1
HLTWEEELLND,

(ii) E. coli TOZFUT—YDRBEELRE

-0}

E coli IM105 T=t Y 5 —¥2KEERET 3
fedo, PCR g ThlE = ¥ v Eifio SD BiF| &R
L=t - ¥H#iEFE2EL 7323 F
PNJ20 Z4E8E L7/, pNJ20 &> E coli %
IPTG OFATTERT R &= b ) 5 —EEEM
IESHREARL IR D0 LIS ER Sz s, T
BEEB Lt ot, 0= s —E¥oik
FEMEE B804 U/me i L, & O3k ok
BERO D 5069 B L, LT
fIE A0 @ dmh LB ik & B4y T & & O Cellulofine-
GCL2000 # 5 4 Db FTHh 225 » 7 TH—
FiCE THIS 2 C EATREE 1 - o, & Difia

PR (KB & SRR DR REER & 13, HLEEHE,
GrFRIL & OB LENE 5 L O TELIRE
Hohiiht,

(iii) = FUS—EDFELZFA vEEOR

&

R. rhodochrous J1 = b ) 5 — 23 SH HHiw
L DHEEZY, FRAWIANLTE R LB
WA Eh 5, AFFREEE % 55 -dithiobis-2-
nitrobenzoate (DTNB) & 10 min, 0°C TREIHX
&5 &iEMED 92.2% Kbh b, 8MIRZEOFHE
T, 2h 0°C THBES%E DTNB &G €5 &
#2540 3.82 mol © TNB S &
N, 7 3/ B SIEEER o o, AREE
K722 FR4BOYRFA VY EEEHLT
BY, FEOHREELGHEELEY T2y
PREOD7 ) -D 2T 4 EEAEL N
74 FEESBRE O ESHBAL o, PIcEEE
ARFOHEGFEAETFTTDINB ERIhs € 3L4 7
2=y b 1mol 5 DTNB 1 mol & B L 70552
EWHRIE LI, LLATE MY 5—¥id4HO
VAFA EEAESEATED, CNODYRFA
YEEEED B B Cys165 7213 H K. ozaenae DY
TAMBIEESNT VWS, LIsIDVYRFA
v OEBRE REE S, =) 5 -
DRT I/ BEFIELET S &, S OHEEN
BEUE XS b0 EELZ NS, FLT
Cysl6s H= b V) 5 — EiFHEicBE» & 5 bPsE
T HICMIC L OBREETFRNEREC L E
L

Cysléb % Alab a0 iz Ser icBEHR LoD
EEGBRETFEEL, E coli IM105 THRBX &
fofEE, #hic SDS-PAGE |- cH4 B SLlET
CRIFORBFMERL o, MERBELT SDS-
PAGE TH—cH 5 THEIL, WaREsEs &
ELFERCENTE RO L 2R L,
Ry b AR TR S IFERRR L Th -
1oo TDT LT Cysl6h & Ser % Ala BT
SRR 7 v 7 H O LRI RS T b
BV EERLTVWS, BAEREERMS~v /=
Y e BRI 25°C, 5 min TERT ZOK
HLUERMHEE 24 h ORBTHRHEEFB IR

~310—



HTERh T, D0, BRESEOERE,
Cysl65 % Ala b B4 Ser il i 2 & & T
PRALIT &2 0, Cys165 HSEEHRDRUESME T
FATHE EDNHTHGME -7,
SHROFELRE

I, ERoBBPA R, = by L REBREH
WA OSBRI SRITLTHE Y, BE 20
DB EER LS VTHEIAL TV, $£/ R
rhodochrous J1 %5%, o=+ ) AM4HEE%
WT, 770V o= R JABLOT IR YR

=4y MEAWE LT, BERERSEEETL,
CNoD=t Y MESEREENE T EE2BHT
BY, SHESI= M LSTEHAEIBT 2
ICHMAZED TOCSREN BB EELITVWS,
RERILUR b
1) M. Kobayashi, H. Komeda, N. Yanaka, T.
Nagasawa and H. Yamada: Nitrilase from
Rhodococcus rhodochrous J1: Sequencing and
overexpression of the gene and identification

of an essential cysteine residue, J. Biol. Chem.,
267, 20746-20751 (1992).

—311—



