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WE: UAEZEEME 168 (M54 BS) MfaE, DUREMIT FARES S IRY), FIRRIRAH SRR T KA
(E. coli) MWENERZ H BERRILEE (PyNP ) SRR R blE (PNP) 1E M LREIR, SA0MHIL A L 2B
IR (dA ). B 5E, LA BS BB RS PNP ( B3£I deoD %ifi5, Gene ID: 940038 ) J& WU Hi#k BSO Jy il & ik,
%54 PyNP1 i (RIET E. coli, Gene ID: 948901 ) 5 PNP3 i (SKEJRT E. coli, Gene ID: 945654 ) (B4 ik
28] CW3, ik PyNP1 5 PNP3 MUXTIZMEALS & 43 (RBS) J3FIf3 8IS A Ak CW3-3, 75 CW3-3 fEAIT,
dA 78 133.4 g/L, BEMTFELER 64.3%; IR, DL CW3-3 Nl E bk, FIFEARR I EE A 43
ZWiE AW, 45T PyNP1 i N i@l 4 RIAD, PNP3 ff C 4ifli4 RIDD ( H ' RIAD 1 RIDD K H.{E % Ikt
% ) Ab3)5 , PyNP1 i Nyl & 4 1> RIAD #2452 EAH Wtk CW17, ZEHAERT, dA M= hiikE] 179.6 g/L,
T T IR, Wn, MEAEME CW17 G4 Ik 2% (40 I 78 o s e 5 B A A S R TR AT T 408
1k, FEAMBLIR N EIREE A 150 g/L, RWIREE 50 °C4MF T, dA MF=Eik3 200.3 g/L, BEMIT L% N

96.6%.
REEIA: 2-I AR s WEBEAXTT ORI VRN DR AL s TARJEIK M REERATE; SdiifEll;
T

hESES: TQ460.1; TQ426.97 MERRIRED: A XEHES: 1003-5214 (2023) 11-2436-09

Highly efficient production of 2’-deoxyadenosine by whole-cell
catalysis of engineered Bacillus subtilis

CHEN Wei', CHEN Lingwei', LI Wenchao®, ZHENG Linghui'"
(1. Hangzhou Hizyme Biotech Co., Ltd., Hangzhou 310011, Zhejiang, China; 2. College of Biotechnology, Tianjin
University of Science and Technology, Tianjin 300457, Tianjin, China )

Abstract: 2'-Deoxyadenosine (dA) was synthesized from the whole cell of Bacillus subtilis 168 (BS for
short), which were catalyzed by the heterologous enzymes of pyrimidine nucleoside phosphorylase (PyNP)
and purine nucleoside phosphorylase (PNP) from Escherichia coli, using deoxythymidine and adenine as
substrate. The recombinant B. subtilis CW3-3, which was obtained from recombinant expression of PyNP1
enzyme (from E. coli, Gene ID: 948901) and PNP3 enzyme (from E. coli, Gene ID: 945654) and
optimization of the ribosome binding site (RBS) for PyNP1 and PNP3 enzyme using BSO strain (BS strain
knocked out of endogenous PNP and encoded by Gene deoD, Gene ID: 940038) as starting strain, exhibited
a yield of dA 133.4 g/L and a conversion rate of deoxythymidine 64.3%. Moreover, B. subtilis CW3-3 was
further used as starting strain to construct a self-assembled multi-enzyme complex with interacting short
peptides. After treatment with N-terminal fusion RIAD of PyNP1 enzyme and C-terminal fusion RIDD of
PNP3 enzyme (RIAD and RIDD are interacting short peptide labels), the N-terminal fusion of PyNP1
enzyme fused with four RIAD labels to obtain recombinant strain B. subtilis CW17, which improved the
yield of dA to 179.6 g/L. Finally, the cell addition mass concentration and catalytic reaction temperature
conditions of the recombinant B. subtilis CW17 whole-cell catalysis were optimized and further boosted the
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production of dA to 200.3 g/L and the conversion rate of deoxythymidine to 96.6%.

Key words: 2'-deoxyadenosine; pyrimidine nucleoside phosphorylase; purine nucleoside phosphorylase;

interacting short peptide; Bacillus subtilis; whole-cell catalysis; bioengineering
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ekt 2z — 228 (A W AR A AR I M IR
dA A7 A R, 2 IR BOH RIS N FH 52 R 46 [1)
F21-201 T e POV FH K A A i S A e A T A
EALA L dA, YO Y SENE T R S 13
g/L i, WA AL RN 56.2%, JKYI vk B I
AR AR, A, LIANG %P E. coli
Pt ek N EPE M AZ BRI L SC B T dA MfifL
B, EARMEEERS LRI 96%, (Hi 245 5
By dA TR BEIU N 14.4 o/, JoEEH 2 Tl Ak k=
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(SR TT TR ), A dA A =i it —Fh gt
FRUEIL A R T2

N,
S ~
N 4 N

H

NH,
\\N\\<NH X V\!j\)%N B MR AT 240 NZ
all > HO - + HN
WS IR ® ~3 1

-

HO

2P JERIGES

el

1 SEIGERSy

1.1 #R R F S8

BT B RRINEE 1 FiR .

Prime STAR DNA R&F, AWikH, 549
T (K% ) HMRAT; Tag DNA B45#, 49k
A, EREMERAEYRHCARAR; HEE (EHE
g, AIn AN 97%~103%) . AR HEE (M
ih, EEZyMY, &N 845~988 me/g) . KIREE
£ (BifRsh, FEEAME, SH =750 mg/g) . i
RERBGAA & CEH) |, AETAEY TR (KiE)
B A BR AT P& R (AR, ke h
100 g/L ) . DNA J Bzl (Els) ) , 5
EPEER G R B A BR A A Jese el &, &
YR, iR KAV A RAR; DA
(2-JSE T, 2%, HPLC &8E=99%) , 76
WP BR AR BRIERS (259, HPLC &
H=99%) , dbntE R EBHEABRAF; EARE (T

“on

2B R
K)o, arbral, R RFRFIA RAE B
¥ (YP600 ) . BEREEE R (FM808 ) | BEHEE
(LMS800 ) , ZHL M ABRAR; &AM
(YOO1A ) , dbmtimy s ikl£ 4 B A & s BAs#
(A8190) , JbIRFEERFARAF; Brfemud
AH, H A R 5 28 Sy R 24 o A

LB Jidt (B EwE, TR . &ak
10 g/L. BEREH 5 g/L. EAbEh 10 g/L, [R5
BRANES N BT 1 5 Bh 2% BEAE K o

Fh PR R EE. #i%9ME 30 g/L. HEHAME 10 g/L,
T bR E 10 g/L. EEREhMEER 5 g/L. HAb45 2 g/l
TRFREE 2 g/L. BEMR B 5 g/L, KEEAHIH 7
BR 30%I1) A AR AT pH 2 7.0,

KR FRIE . #AHE 30 g/L. BEREE 10 g/L.
TR RS 10 g/L . mh7E-80 6 /L. ¥ iRée% 4 /L.
REE 3 g/L. B a4 6g/L. L3 gL, &
fR55 3 g/L, K PE T 5508 30% 0 A & L ii K
T pH £ 6.0,
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Table 1  Characteristics and origin of strains used in the experiment
[k FRE® P
E. coli IM109 JORi A & S50 2 DR
BS B. subtilis168 BREA Y
BS0 B. subtilis168 AdeoD NS g e s
CWI BSO, pHT-P,,,-PyNP1, p43NMK-P,;-PNP1 ARSI
CW2 BSO, pHT-P,,,-PyNP1, p43NMK-P,;-PNP2 AR S
CwW3 BSO0, pHT-P,,,-PyNP1, p43NMK-P,;-PNP3 AR S5 A
CW4 BSO, pHT-P,,,-PyNP1, p43NMK-P,;-PNP4 ARSI
CW5 BSO, pHT-P,,,-PyNP2, p43NMK-P,;-PNP1 AR S
CW6 BSO0, pHT-P,,,-PyNP2, p43NMK-P,;-PNP2 AR S5 A
CW7 BSO, pHT-P,,,-PyNP2, p43NMK-P,;-PNP3 ARSI
CW8 BSO, pHT-P,,,-PyNP2, p43NMK-P,;-PNP4 NS g e s
CW3-1 CW3, {Ifk PyNP1 J RBS 551 NS g afes
CW3-2 CW3, 1ft PNP3 £ RBS F 41 ARSI R Y 1
CW3-3 CW3, {Ifk PyNP1 5 PNP3 (4 RBS 71 NS g e s
CW9 CW3-3, PyNP1 i N ¥fifih & PDZ, PNP3 fiff C It & PDZ lig ARSI
CW9-1 CW3-3, PyNP1 i N ¥fifi & PDZ AR LR 1
CW9-2 CW3-3, PNP3 [if§ C ¥iifil & PDZ lig NS g e s
CW10 CW3-3, PyNPI1 Ffi N 34+ RIAD, PNP3 [} C ¥Hi4 RIDD ARSI
CW10-1 CW3-3, PyNP1 i} N fiifil & RIAD ARSI R 1
CW10-2 CW3-3, PNP3 fif§ C ¥iifit & RIDD NS g afes
CW11 CW3-3, PyNPI1 i N %iff & CCDIA, PNP3 ff C ¥4 CCDIB ARSI
CW11-1 CW3-3, PyNP1 fif§ N 3iifil & CCDIA NS g e s
CW11-2 CW3-3, PNP3 fif§ C it & CCDIB NS g i)
CW12 CW10, PNP3 fiff C 3l & 2 1~ RIDD %% AR S A
CWI13 CW10, PNP3 fi§ C Jiifili & 3 > RIDD Fp%s NS g e s
CW14 CW10, PNP3 fiff C %iifil & 4 1~ RIDD b4 NS g )i
CWI15 CW10, PyNP1 i N %l 75 2 1~ RIAD #54% AR S My
CW16 CW10, PyNP1 i N ¥iifil & 3 > RIAD br%: NS g e s
CW17 CW10, PyNP1 fiff N ¥iifih & 4 /4~ RIAD $i% ARSI )
CWI18 CW10, PyNP1 fiff N ¥ & 5 4~ RIAD br%s AR S M

(DBS0 4 B. subtilis 168 S NIEIER PNP ( thHEH deoD %%, Gene ID: 940038 ) JGHIMMk; LI BSO Ml Kbk, ZeidZerPisars:
TRV ESARRI TR B subtilis WHESY BIX A4 N CWI~CW18, @pHT 5 p43NMK Y4 BkRi4ZFR, Bkitg@d(s BT 2;
pHT-P,..-PyNP1 ki R ffil, ZBoki2 Ll pHT FURifE R Z R, FIHJE 3T P M F0F PyNP1 [93235; PyNP1., PyNP2 & PNP1~PNP4 [R5
LK FIS4E 2.1 HiE4Ii0H . PDZ 5 PDZ lig. RIAD 5 RIDD, CCDIA 5 CCDIB ¥ N T AEEIFRES . RBS NP RAALE A7 5

WFEPRMMENIER: AXFER
100 pg/mL . % 50 pg/mL. R Z 30 pg/mL .
3 30 pg/mL.

T100 A it WX (PCR ), FEEFRAT
YM BIST A ETZ28OK Ay, B BT SR A
FRZSF] s SW-CI-1FD BU s TAE G, M 9d S ]
URSZIFEARAIRATE; 2ZQZY-108 B 5 % fH I
BEFRPEIR, I AEAERA BRA A 1260 S 80l
AT, EEZHERRPHEIATR; DF-101S 4#X
fEIRMAGE iy, BRIV ISR R A B
N Fl; Scientz- [T D A % 40 MU REAY, T IR 24
YIRHE B A FRA 75 Sorvall Lynx 4000 #7% i =
BB DL, FEEFFR CHRBHE A RA A

TGL-10C &S5 Um s E.Oobl, HigL SR8
J7; S210 A pH T, HiHAMEREE-FCRI 2 A .
1.2 XWHZE
1.2.1 Witz

JURL R IR BRI . A SCHT R EE Y 3R R 2k
m#k 2 PR, DUMEFUR pHT-P,,-PyNP1 R 6], B
SeMHG1Y) pHT-F1. pHT-R1 LLBURL pHT SR ik
i sfs B e e fb ok i BE pHT-1; Hak, IS4
PyNP1-F1. PyNPI-R1 M E. coli BL21 JE[H 4 rf 38
B HBEHE PyNPL R B 25, FIHIToSE o)
X HRERH B PyNPI HENMEALTOR A Be pHT-1
HEREREN E. coli IM109 H, I 356 5 1E 0 1) BA AT 9%
PEAT 5 SR R R 4L FORE pHT-P,,,-PyNP1, £,
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Table 2 Characteristics and origin of plasmids used in the experiment
JL A R IR
pHT ColE1, Amp*, Cm', RepA, E. coli-B. subtilis WAL, AP,.q:iegfp S 6 % PR
p43NMK ColE1, Amp', RepB, Kan', E. coli-B. subtilis TR, AP;::egfp SO0 2 R
pHT-P,..-PyNP %7 pHT fiAE UKL, P, FIEARFRIER PyNP FEH AR
p43NMK-P,;-PNP 541 p43NMK i EJitkr, Py RIBAFRIER PNP £ A ARSI
pHT-P,,,-PDZ/RIAD/CCDIA-PyNP % %] pHT-P,,-PyNP RZIf74: ik, PyNP fiff N ¥ififil & PDZ/RIAD/CCDIA  ARSCHH#E
SN AR 2%
p43NMK-P;-PNP-PDZ lig/RIDD/CCDIB  p43NMK-P;-PNP RFIATA ik, PNP i C Jifl& PDZ lig/RIDD/  ASZHGHEE

E ]| CCDIB % JIk#r %5

DL p43NMK ki il ColEl 4 E. coli BT, Amp" F/RARiAE E. coli TRIUNENPil:, RepA Fl RepB A B. subtilis il T, Kan'
FORILITRIAE B. subtilis FRICHFIRBIME, APysegfp FORMBRIZTURL LAY Py Jash T X3, i ABSRIISROTOLEH egfp A EL,

PR BRAE AT . R Cre/loxp AT R 50
AT RN AL g 48 200, DA BR PNP i A g 5 5 R
deoD HJfi|, EHHEFMAGIY deoD-U-F. deoD-U-R
M B. subtilis 168 F& K24 i 14 1 3 [R] PR
deoD-U, FIH5|4 deoD-D-F. deoD-D-R M B.
subtilis 168 5& K2 Hr4 34 th T i [F] I deoD-D;
BRI E DA S E IR R
BEIER 5 loxp 75, A RAG deoD FEIH 1) 35 Mk
PR AE

LAY P 3 M EAEMAK (PDZ
5 PDZ lig. RIAD 5 RIDD, CCDIA 5 CCDIB ) #
T2 E Wt UKWERT RIAD-RIDD H
YEME K Z B A B, FIFH(GGGGS); (1% 3
BIEE N GGGGS ZHMR)F5 ) EH Linker, 45
A~ RIAD FFHlfElA 2 PyNP FE§fG N s, 4z
pHT-P,.-RIAD-PYyNP Jiiki. Hik, FIH(GGGGS),

Linker 4 5.4~ RIDD J¥ 41l & 2 PNP Ji§i) C i, 14
## p43NMK-P,;-PNP-RIDD Ji&i ki . i 5 , ¥
pHT-P,,,-RIAD-PyNP 5 p43NMK-P,;-PNP-RIDD Jii
BRI A BSO (R Z 841, RiEZME &Y
AL S LI, 7E pHT-P,,,-RIAD-PyNP J5i ki [
RIAD 341 N mdkZifil & 24> RIAD ¥4, S(7E
p43NMK-P,;-PNP-RIDD Jfi £ i) RIDD J351] C St il &
£~ RIDD 7%, ZA~H#HKE RIAD & RIDD #3122
(8] JCTF B linker

RBS J¥ I kfk: i/l RBS il ¥ il “RBS
calculator”(https: //salislab.net/software/predict_rbs_
calculator)i% it PyNP1 5 PNP3 F:PAIXT R AY Hef
RBS J7%1 RBS®™NF 5 RBSPMF,

St 546 M 5198 SnapGene #1711,
JFF A 00 B DU 3k FR 228 Tk 95N S 5 = 58 il o
ARSI B 2 FR AT I a0 3 s .

3 IR RIS W 4 B AT S

Table 3 Name and sequence of primers used in the experiment

519 JF51 (5'—3")
deoD-U-F TTAAATTTTCTTCACTTTTTCAAAGTACTCTT
deoD-U-R AGATTTACAGGAGGATATGAGATGATAAAATATATCAAGAGGCGTGC
deoD-D-F TGATATATTTTATCATCTCATATCCTCCTGTAAATCTAAATT
deoD-D-R TTTTTAGTGAAACATCTCCCGTTTT
pHT-F1 TACCGGCGAATATCTGAGTAACTGCAGGTCGACGTCCC
pHT-F2 TATATGATAAGATCTCGTAACTGCAGGTCGACGTCC
pHT-R1 CTCTTGCGCTAAAAACATAAAATAAACCTCCTTTCTTTTACTTA
pHT-R2 TCAAATCTACCATACGCATAAAATAAACCTCCTTTCTTTTACTTACC
PyNP1-F1 TAAGTAAAAGAAAGGAGGTTTATTTTATGTTTTTAGCGCAAGAGATT
PyNPI1-F2 AAAAGAAAGGAGGTTTATTTTATGCGTATGGTAGATTTGATAGAGAA
PyNPI-R1 GGGGACGTCGACCTGCAGTTACTCAGATATTCGCCGGTATAC
PyNPI1-R2 GGACGTCGACCTGCAGTTACGAGATCTTATCATATATTAGAGTCGGTG
p43NMK-F1 CTTTTTACGAAAGCTGGCGTAATGATGAAAGCTTGGCGTAATCA
p43NMK-F2 GTCAGAAATATGGCGAAAAACTAATGATGAAAGCTTGGCGT

p43NMK-F3 CCGTTCTGCTGGGCGATAAAGAGTAATAATGATGAAAGCTTGGCGTAA
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%Ak 3
319 JF51 (5'—3")
p43NMK-F4 TTTACATTCCGTATCACAATAATAATGATGAAAGCTTGGCGT
p43NMK-R1 GAAGTGGCTGTCTGTCATAAAATAAACCTCCTTTCTTTTACTTACCC
p43NMK-R2 AATCGCCGTCCGATTCATAAAATAAACCTCCTTTCTTTTACTTACCC
p43NMK-R3 ATGTGTGGGGTAGCCATAAAATAAACCTCCTTTCTTTTACTTACCCTC
p43NMK-R4 AGCACCTATATGTACACTCATAAAATAAACCTCCTTTCTTTTACTTACCC
PNP-F1 AAAGAAAGGAGGTTTATTTTATGACAGACAGCCACTTCTCA
PNP-F2 AAAGAAAGGAGGTTTATTTTATGAATCGGACGGCGATT
PNP-F3 AAGAAAGGAGGTTTATTTTATGGCTACCCCACACATTAA
PNP-F4 GAAAGGAGGTTTATTTTATGAGTGTACATATAGGTGCTGA
PNP-R1 AGCTTTCATCATTACGCCAGCTTTCGTAAAAAG
PNP-R2 TTTCATCATTAGTTTTTCGCCATATTTCTGACAAT
PNP-R3 AAGCTTTCATCATTATTACTCTTTATCGCCCAGCAG
PNP-R4 ACGCCAAGCTTTCATCATTATTATTGTGATACGGAATGTAAAGCCA

122 AwmiiEEn

B 1 PRSI AT A RAR IR AR T LB
BERR R b, 37 °CHER 12 h, 153 5 41 R pk
7% o BUBAEK . MR 0 H 4 B R S R V5 4R T
20 mL FpFEEFER A, 30 °C. 250 r/min £557 24 h,
SR B R b B SR DUARFR AR50 10% 1) B2 Fh it 42
% 50 mL B FRFE, 30 °C | 250 r/min ¥53% 72 h,
R AR 208 VR DAL A TGRS B0 (4 °C,
10000 r/min, 10 min ) LISGEEARNE, —20 CR A& H .

AR ZR - 7E 100 mL SR, T4 6 8 B
20 g (82.57 mmol ) FIFREERS 11.16 g (82.57 mmol )
PLn (AT )+ n(BRIERS )=1 : 1 A% 300 mmol/L
B WERR M2 v (pH=7.0) " ( WK R BNl
100 mL ), AAFTEHEE ( AL s AR R AR,
TR )2 100 g/L B2, B 40 °C, #% 34 200 r/min
TEEBERE 2 he
1.2.3 A mpafgie ey ie

YRS BT =R E ik . 7 100 mL &R
o, BRYIE NI 20 g (182.57 mmol ) IR I
11.16 g (82.57mmol ) LA n (WG ) = n (BRERS ) =
1:1 #AZE 50 mL #EFRENZZ P (300 mmol/L,
pH 7.0) H, MIABTEMEE 3512 50, 100, 150,
200, 250 g/L WI4NML, smoaBiEE, 4kgimA
300 mmol/L [BEFRENZE sl (pH 7.0 ), fifi AL hf
WRLSEN 100 mL, b5, R 40 °C, ¥l
200 r/min 5/ MEESEFE 2 h J5, ] HPLC £ dA
B e LA o o3 AT R n o i v

AL IR B fE . #E 100 mL SR,
PP AT 20 g( 82.57 mmol ) FIEIER 11.16 g
(82.57mmol ) VA n (RSEWTT ) n (HRIERS) = 1:1
A ZE 50 mL BERR IS M (300 mmol/L, pH 7.0)
L, IMABTRK Y 150 g/L B4, FEoriidt)n .

2k fin A 300 mmol/L HYBERRENZE MR (pH 7.0 ),
o f Ak R K 22 Btk 100 mL, BT, B4 4 o
iR 250 98T 35, 40, 45, 50, 55, 60 °C'F,
5538 200 r/min MEESFE 2 h 5, F HPLC &2l dA
1) et DA S dpe 3 S o I
1.2.4 dA 4 F B BLEJAF 1L Fml 5w

FHE SR A 3% 4% (HPLC ) X B &% dA
HEATRE AT, SRASMR, AR HPLC 15 & i
SR dA P e TR A T SR VR B AR
1 dA By A ON 45 R, B 1 mL W IR
HEATARIR & B0 (4 °C, 10000 r/min, 10 min)
DOVEANM, BWSWRZ 0.25 um JERSE, HEET
IKFRE 100 £5 )5 V8 R AR AR, X 507 38 v 1 o 4R
AT dA FEAT HPLC A IR 258 i A .
Inertsil ODS-3 (150 mmx4.6 mmx5 pm); Al K
254 nm; A 30 °C; if#E 1.0 mL/min; #EFEE 5 ul;
TEIA A: 20 mmol/L W§lR S SKIAW ; Tl
B: W, MR VEN . I N o H 50 S 1
AL

HEALE | % = (¢, / ¢5)x 100 (1)

s o) AN G RN dA HREE, mol/L;
o R SN A 2R Hp R M B ES UR VR, mol/L

2 HREWR

2.1 ZEBBUEHEASERIER RBS i

It BRI A Ry Al A A, T 48 e e A T
FRALRE (PyNP ) JIi 25 i i ms ne S, - AE ISR A% AT
R ILEE (PNP) AOPEFITT, LARRNZERS Ay fi S AL {4
LA dA, HIE, dA BE T E PyNP 5 PNP
FR) . ] 1 R 024

AN TR) A 2 0 TR A% W T b T EL A A T P 5
SR E LS, Wi, @it R R ER R



511

Wi 5, SF: HELLRG RE2F ST TR A 0 M 1 v A5 g 2l SRR

- 2441 -

FRRZ T B R AL I LU 2 B 15 RO A4S o BE T B. subtilis
168 BRI KCHE A i), R EA NIEMER PNP
( H%EIN deoD %ifih, Gene ID: 940038 ). 4 T {4
RS 90 718 B 1) e — P, 18 5T ) 2 8 T R A e 6k PR
deoD AT, RAFHHE BSO, Hk, #E$# pHT
FORAE R TR, I A B IE 3§ P, 730l 4%
il 5 i #§ PyNP1 ( R T E. coli, Thymidine
phosphorylase, Gene ID: 948901 ), PyNP2 ( RJ&T
B. stearothermophilus TH6-2, UniProtKB Sequence
ID: P77836.1 )31k , 444 H 20 JFORL pHT1 Fl pHT2,
Z 5, FE p43NMK BURAE N IR H A, FIHTLH B
R B+ Py o3 5l#E T PNPL (SRIET Citrobacter
amalonaticus ATCC25405 , NCBI Sequence ID:
BCU49562.1 ), PNP2 ( RiE T B. stearothermophilus
TH6-2, UniProtKB Sequence ID: P77834.1 ), PNP3

(RVET E. coli, Gene ID: 945654 ). PNP4 ( A
T B. subtilis) Wik, A EAH TR p43NMKI |
p43NMK2 ., p43NMK3 il p43NMK4 (& 1a), ¥ &
TR pHT Z515 p43NMK 51 ¥ 9 B HL4 & %
ik, RAE T HAR K CWI~CWS8, KI5, ¥iX 8tk
WA BRI T A MAE L G L dA, DISRIEAN [F] 18
TR AR AT B R AL B 4 & R AT dA B9 A RS
e, ZEERWE 16 FiR,

& 1o AT LLE 8 BRE 4 s RS RE WS 4% AL B
AU RS A B dA L SRTAT, PyNP1 RiAEERY 4
PREE 2H R MR 7 i S AR R W] 1 = T PyNP2 ik
fEpyEAH R, b, CW3 HIY dA e,
9 113.1 g/L, WA AR 54.5%. 250 FRH,
ANFE T BERR LB AL & IR HENE W& dA 1)
S AL A AR .

& 150 60
a Y{PyNp b B dAT R
RepA e
Colbl 3100 40
Amp* / c &
; i) X
pHT/Foh: % &
3 sof 120
.
< PNP
RepB
ColE1 0 0
Ay CWI1 CW2 CW3 CW4 CW5 CW6 CW7 CW8
Q{y pHT 1
P43NMK Gk p43NMK 1

1 1 2 2 2 2
3 4 1 2 3 4
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Fig. 1 Effect of nucleoside phosphorylase combination expression from different sources on dA production and deoxythymidine
conversion rate
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Fig. 2 Effect of optimizing RBS sequence on dA production
and deoxythymidine conversion rate
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Fig. 3 Effect of multi-enzyme complex construction on dA production and deoxythymidine conversion rate
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Fig. 4 Effect of adjusted stoichiometric ratio on dA
production and deoxythymidine conversion rate
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Fig. 5 Effects of cell addition mass concentration (a) and
catalytic reaction temperature (b) on dA production
and deoxythymidine conversion rate
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