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Table 1. Rate Enhancement of the Acylation of Thymidine
with Vinyl Butyrate in THF Catalyzed by Different Subtilisin
Carlsberg Preparations®

excipient K"at{k‘{" kc"‘f’ Ky rate
M’y s mM enhancement
none 104 0.694 6.66 1.00
ribose 2090 5.90 2.83 20.1
thymine 2870 133 4.63 27.6
thymidine 5390 26.5 4.93 51.8

"The concentration of vinyl bytyrate was 100mM, the
concentration range of thymidine was 0.5~20mM, and the
concentration of the enzyme preparation was 0.1mg/mL
(containing 0.033mg/mL subtilisin). The reactions were
shaken at 300rpm at 30°C.
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Table 2. Altus BiologicsA}7| 7l @ale] AH2-315t CLECS] 57

Catalyst for the resolution of amino acids, amines, and amino acid analogs. ‘
ChiroCLEC™.-CR(Candida rugosa lipase) Catalyst fo rthe resolution of alcohols, acids, and esters. ‘
ChiroCLEC™-EC(Pennicillin acylase) Catalyst for resolution of amino acids, and amines Protection/Deprotection.

ChiroCLEC™.-PC(Pseundomonas cepac1a lipase) Catalyst for the resolution of acids, esters, and alcohols. ‘Good for remote chiral
centers.

ChiroScreen™-EH(Screening kit) Find best catalyst for resolution by ester hydrolysis.
ChiroScreen™-TE(Screening kit) Find best catalyst for resolution by acylation of alcohols or amines.
ChiroTool ™4(Optimization kit) Optimize the reaction found with ChiroScreen™-EH or ChiroScreen™-TE.

PeptiCLEC™- BL(Subt111s1n protease) Catalyst for racemization-free coupling of alpha ‘amino esters to amines, amino acids, or
peptides.

PepthLECTM-TR(Thermolysin protease) Catalyst for racemization-free coupling of alpha amino esters to amines, amino acids, or
peptides. ‘ ‘

PeptiScreen™(Screening kit) Fmd the best catalyst for racemization-free peptide coupling.
PeptlToolTM+(Optmuzat10n klt) Optnmze the peptide coupling reaction found with PeptlScreen
SynthaCLEC™-PA(Penicillin acylase) Catalyst for antibiotic synthesis.

A2
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3 °] g *’r‘— QA 7)AEI AL WA AL AATHIS]

33. -o{2] 7% 718212 BatE 4| .
PEGo] S5 THE o7 714 715718 o] 25}
I 715AE A < Ak
3-3-1. EDCE 0| &%l glycosylation ‘ :
Procaryoted] &= whz o] glycosylatlon*— 1= ethyl ~3-(3-
dimethylaminopropyl) carbodiimide hydroc;hlorlde(EDC)E
AHgste] Agidos ma Ag S ok I" 159 2o
unglycosylated nuclease RNase A EDCé AM23te] 58tk
© 2 D-glucosamine-g ZFAIA mono- U:“ ditglycosylated
AT VB HABNES ZAE A3 B 80% 23
AT WA S8 2 2E F ARRI6L
3-3-2. Diethyl para-nitro-phenyl phosphate(DPNP) =
oj st afstx] =4 ? ‘
DPNPE o] $3t) CRLL 351802 —’F&]d A 1A=
oldE dAS WA F JUATHIT]L ‘1% 169 A4,
native CRL2 2-thio-4-dithioacety}t butyrate-J oxo-ester L=
thiorester ¢} 7l 7} 7F53 A E'_F ‘iDPNP-CRLT‘Z—
thicacetateWh 753 st H17].
3-3-3. Seleno-trypsin2| XM= Lol N ‘
Trypsin®] nucleophilic Ser195 O,Z ﬁ-ﬁ}&lﬁi selenium
(Se).o. 2 H}F-o] seleno- -trypsin©. 2 THE —,— ;,Ji?iﬂ(l%} 17).
o]# gt seleno-trypsind & 714 —E—Hﬂ;%ﬁ"l* AR 2
glutathione peroxidase B2 Hof OPEHQ—” LIS
glutathione(GSH)®} #FAd-&-S ol = JUATH18-19].

Oxido-reductase enzym¢q) glutathione peroxidase™ of-¢ &

HG™ |

D- glucosamlne Cuqu Oplmun In Bluléu:?mc Hogy

_‘_l%l 15. Glycosylat10n using EDC med1ated couphng of an
enzyme(E) carboxylate of RNase A to D-glicosamine.

_~COOH COOBu
coom O | e
SAc SAc o
DPNP-G}* (\{COOBU r/\rCOOBu
SAc éAc SAc SH
{pe >99%) (ée »98%)

Gurren Dp r'ur:m i BIJ technology

:LEl 16. CRL hydrolysm of 2-thio-4- d1th10acety1 butyrate

Vol.i 14, No. 3 (2001)



30

2GSH+ROOH — GS -SG+H,0+ROH

Qﬁ% D
] i NaSet
Trypsin-Ser19§-CH0H ———————=Trypaln-Ser195-CH,0 —@

a3 17. Trypsin®] catalytic serine-2 phenylmethyl sulfonyl
fluoride® @43} € & sodium selenide® X|ZA|A seleno-
trypsin-g Tt== HWHH,

Trypsin-5er195-CH,SeH
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FAHL A7 B 5§17 WEO] LR wypsin©E A

T
-8 A 4= 9le F-Ho) Adrh
Z+e ¥ O = gubtilising seleno-subtilisin® 2 FHEo]

thiophenol £z} 3}ol] racemic hydroperoxide®] F8+50]4
3PS Snjst] FEF 02 43 hydroperoxide &} alcohol
& A3 TH20]. ©]# 8t semisynthetic hydroperoxidase=
native HRP$} fAl3h a2848 ERAT HSAYER-
hydroperoxide, S-alcohol)®] 338t &2 native HRPE A Ak
3t A E(S-hydroperoxide, R-alcohol)®] 73-%-¢} i) <] A}
E HBHrh &3l npative HRPE] ¥He-7)2(hydroperoxide)<
FZAH o2 A|TE uwkx|vlt seleno-subtilising] 7¢ o]# 3t 7]
A9 A)gte] glok. A Z seleno-subtilisin®] large scale 37
o] By omM[21] CLECEH 9] seleno-subtilising o] &3k
FTHOE 10 o)} viE ARSS A= B FH ATH22].

3-4. Chemical modificationo] 2|3t Cofactor2| = ¢|

&40 cofactors @ Fe] sH o FHATAI= B
o] Kaiser{23] J&gs} B Fch Ao+ 19 18
of 6] H5=0] solid-phase FAJHFHE 25 RNase SZHFH &
=3 C-peptide(1¥ 19)2] Phe8 #7]E pyridoxamine (Pam)
phosphate(vitamin B6) cofactor7} A% ¥ unnatural o}vjx=4t
© 2 X|33}e] aminotransferase /48 RALSIGITE [24]. ©1F 7
ATAE Pam-RNAase= Cu()E £0]Z0] transamination ¥+
.5 7] =Y & YAtk FAFSHAl copper (ID)-phenanthroline
EFA(IE 2008 ANEFe] Ad A ¥ Z(adipocyte
lipid-binding protein, ALBP)2] cysteine®7]]| disulfide 2%
ste] HElo|E 7R S-S T AT BAHATH25].

[}
HO.
o}

NHp

. oM
' S
MM
" e
0
H O
N H
NHg
HO% | o R
A }

Current Opinion in Biotechmelogy
13 18. Pyruvate3} phenylalanineS- ¥H2-7]2 2 Pyridoxamine
chimera Zuj| 9] transamination ¥+l 2|3} alanineA§ 4t

AEAY

/_\:I

M)

| ‘COOH
Pam,
C-peptide S-protein
1 5 10 14
CP:lys E T AAA Lys Phe ER Q His Ne D NHp
H1: Nlg—————————— Gly Pam------ His Nle NH,
H2 i Nlg - Ala Pam-————~ Ser Nle NH;

12! 19. PRNase S¢] 7-%. native C-peptide(CP)2] 13729}
Pam-analog(H1, S1)¢] 1&}-7%.

ALBP-8H
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2] 20. ALBP9)| Phenanthroline ] 31812 A%}

3-5. Combined site-directed mutagenesis chemical modi-
fication

42, gy SRRAE AABH S AR o|(site-
directed mutagenesis) 22 HHAIZ] F, T FHE A
ooz A5 A ot Edsd T
SE% 44E Foshs A77 §U AWHT JTH26-29].
o2ie HAZold Ede] W AAA £ye) 2PL ¥
3)| alkaline serine protease?] subtilisin Bacillus lentus(SBL)
o EASHE B A7 QTHI0L 9A Sl EAvo) Wy
o2 SBL9 =23 active sited]] & }e] cysteine 71 E F
g & methanethiosulfonate(CH,SO,S-R)E thioalkylation ¥t
28 sl FEHo g FAd EPHO] & (chemically
modified mutant enzymes, CMMs)E TEJTHIE 21).
Methanethiosulfonate & Eo]Z o)1 AT AFL 38t
& 97) WEe) BHA B AsTldE weaARE A
o] SJTH31-32]. &3}, SBL-2 natural cysteineS E33}A] &
7] el o2l Bdo] Erk
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Current Cplvion iry Eiul!ﬁnhmlngy
gl 21, SBL cysteme Eddo] hlals methanettuosulfonate
(MTS)9] ﬁ'f—‘} @‘Q’

o]aaa X*%— B3] SBLY Fol4jo] 2N AWAD
R- —-7]—?:]'01]@-3]- B4 k /K,°l 7}6]—931:]- side
chain®] R T1Eo] R= -CH2-c-CH, & o 714 £& 4L
BPor wild Eae v w 3u)e) @4do] F7HsTh33].

o) &t CMMC&]-»}%]- A5E il okl glycosylation
frgrate CMM o] HHEE YT & 3o olF 53
A840] 713 Eolrl CMME 248 & JATH34-36],
3 24719] AFE cofactore] EYE Wt £4A FAY &
37
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3% B pob I“l°

B4 AEE Tl HY

SRI 74 Ea1e] o8}% 1998 fine chemicals®] A7 ¥}
282 $50 b11110n°]_7_ I o) o)okg ) wokgo] zhzt $25
billion3} $10 billion< A gtk B ety o)# sk o9k
ZokBiAlyl Yote BRELS single-isomer F7HA|O]H )8
3 2= g% single-isomer active ingredientsA| ol A}
S ¥ E3, IMS HealthAlol <J81@ 1998\ 2jepaigiel Al

=58 §]—§-g 44714 Z 32714 & 0] single-isomero]
T 117447} achiral3Hg 0|3 YHA 174417} racemate O 2
RSk |

ANH O 2, single-isomerPAL TS BE AZS £
= Aol om Faol §7) wio fine chemical 4)4te]
ARE A %}Rh’% I8y A2 FAFsH AAE AT
= Ea ARBIEe BHoR B8t 2 LTHE §718
o] = o8 259 pHY| g3 &40t &4A FFE T
SAAH AT
2 DSM, Lonza, AveciaAl= Al E&u]7} 7pA T 2 0]
& QAL AN EATHE FAL A BFg0H, E

—_— =

A aLAAG7 e 31

B Be B0 ANTAL ALFHOE ABHT Atk
BayerAl= fine chemical®] 6~7%& 3}% %7@01]/\1 24FA
oz ARY AL AYon BASFxP‘xﬂﬂloﬂﬁ 7 2
chefnoeﬂzyméticﬂ WAoo g §A 71'21] E*}’QH]E s
= Ads ek 18 IAE —% _% ]°ﬂ A AE 3
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