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ABSTRACT Objective: N-deoxyribosyltransferase I (NDT) was produced by recombinant strain E.coli BL21/pET-NDT. This
recombinant strain was used as catalysis to synthesize cladribine. High-throughput screening system was established to engineer NDT, in
order to increase the yield of cladribine. Methods: First, synthesize cladribine with wild NDT. Then combine Xanthine Oxidase with
Horseradish Peroxidase to assay the activity of NDT in a high-throughput manner. Finally, construct a random mutant library of NDT,
and screen the mutants of interest. Results: In the reaction mixture of 10 % DMSO, wild NDT catalysed the synthesis of cladribine, and
the yield was 93%. The constructed random library was screened, and a mutant with altered activity was found. Conclusion: In this study,
NDT was employed as a catalyst, and cladribine was synthesized successfully in one step. And the high-throughput screening system
constructed in this study was successfully applied to the alternation of the NDT activity, which offers a new way to expand the ability of
NDT in preparation of unnatural nucleoside analogs.

Key words: N-deoxyribosyl transferase; Cladribine; High-throughput screening

Chinese Library Classification(CLC): Q-33; Q78; Q814.9 Document code: A

Article ID: 1673-6273(2019)03-401-05

A0 - BN 22 DU 0, B b A MR IO
Sy 43, S, T LN v LS A 0 A

RIS

o5 I ( Cladribine, 2-chloro-2'-deoxy-adenosine, 2-CdA )
S — P AR R IR AL AU, e W2 A TR I
WY, N4 B TIRIT — R IV , EHG B 1P i |
ICEE B 4098 LR | BISAS 2540 i 2 2 A A3 A hF S PEREPE
M3 MEVR PEFLBETE F 2 R PERE AL,

PR A B R R B A A AL, o bk
Wi 7R RN IR, T BT R A B AR B A A, T HLlk
BN AFTETS YA G 8, AN P AR SE i BRI 2

*HATE E R A AR LR H (21476124)

g, AFDRS I 75 A0 R WO B g, Dl Sl o, SR T B FH i £
FIRI AR B D, NSRS , HMAL T2 AT BB, 2 Tolk
PR —BU P, N- A B el INDT) RERSfiEfL
WEFIGE 22 [] LA B2 W 5 W 2 i) E AR et o B T AR AL R IRAE AT,
NDT LA AR R IR IR AL S, SR i A (ol A AL
A RGCRLE RN . FEPR EE A0 NDT 3575828 8
M B mH E A AR R AR AR R A B AT R, (EL
RAES & AR R IR Mk & NDT HIRFE o

VEZ B 2Rt 3E(1994-) , WL AT A=, BIFFE D7 0]« A= W Ak S A i, E-mail: 18611623720@163.com
ASEIRMER : BRI (1965-), i+, Bl , WH5E 05 1 AR Ak AR WAk, FEiE : 010-62795632 , E-mail: hzwang@mail tsinghua.edu.cn

(Wickie H 49:2018-09-13 %32 H#1:2018-10-10)

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn

- 402 - IREYES#E wwwbiomed.cnjournals.com

Progress in Modern Biomedicine Vol19 NO.3 FEB.2019

AT IR NDT — Al A e i, (Rl A i — 7
et A FY) NDT JE i 12677 3 T 20E NDT, UG 6 e
Je AR A — P S ol AT LIRS A i R R T %
AR T HA 351 AR BREE B A H S BB 5

1 MR 575

1.1 ##

B A VT Hn R (L. helveticus ) B A= 0 NDT H4H
TR B AR 5200 S A TR AF D se LT U 2- SR IERS A
WUTE B A e S350 1 AR s 25 FP R B LR
HFo
1.2 Fi&

1.2.1 THREEHE ¥ E.coli BL21/pET-NDT 455 T 5 R IR
F 1 LB #5583k 18 37 C 43 200 v/min (Y47 R HIEFE 8 /)
B, DL 2% R i e 2] B 15 G R 2, 37 C i, 2R
WO I F e T =K

122 EREHIEE O 2- FIREREE T DMSO, BLE K 5
mM IR . 4 iR 2- SEURIEM R AR A pH 7.0 BB
A2 il (LR B R 0.5 mM, DMSO 2k Bk 10 %, [7]
B fin AL B2 Sy 1.5 mM Y I 460 5 AT 1 mg/mL ) B A 75
NDT T2 TR E.coli BL21/pET-NDT, 7 37 C {E R K
SN 0.5 ho N 25 o JE K SN VR e 5 min, P S AH R B
20 %, SRS b g A% i S L 4T HPLC A5l

123 NDT BE#IRIETEERMMEMIGIE R BGRAFR
@M E.coli BL21/pET-NDT $2E 5 4 By 4= 8 NDT (15 ki
BRI S PCR AR5 AZRAE, VAR R K 0.2 ng/uL i
%7,0.2 mM fJ dATP F1 dGTP, 1 mM f dCTP F1 dTTP,0.4 uM
Waly ( E#ESIY 5-CGCGGATCCATGAACAAGAAAAA-
GAC-3', IR 5r Rl VI 51 BamHL, TG94 5'-CG-
GCTCGAGTTAATATACAGCTCCG-3', RN/ a7 o5,
Xhol),5 mM ) MgCl,, 0.3 mM ) MnCl,,2.5 U fJ Taq [if#. PCR
%Ak 94 C FARME 2 min; 94 C A8 305,55 C iRk 305,72
C #EAf1 1 min, 30 MEFR; 72 C AR 10 min, Z 5% PCR =4
Sl Ak 5 R YIS BamHI T Xhol 2b 305 44k, , F-3% 45
B 225 [RIRESUBE-D) AL BR Y BTk pET-28A I, ek Kim
FFAEZZS BL21(DE3 ) H, #2828 A 2578 L A
2- G WG 1) SR VR P S e A L S o R I R 2R A
BRI B NGNS S A ARG Ay DU v 2 At b B T R NDT G
I 5 2000 Vo E0 R 2 3R 5 A 300 /L A4 B N2 4L b il A
MR A ARG UL 2 2.5 mM ) ABTS J i 20 min J5 #0405
nm TSGR . RIRANE 1,2- BENLH R R NDT #% %
FPEEE [, DRI A R B I TR B HEENA SR A Tl %) R AL T 4
HUBUERUK o 2Z I U 2ot LA e A SRS T 8 A SRS
ABTS SL St [ E AL ABTS, @ ol &4k ABTS 7£
IR T AW E 7] 0 NDT (OBEHS . 254 i 21 1 58
ARPRAH F HPLC & i L ig v , Ha T

NDT :
nuclecbase or analog ﬁ 2'-Deoxynucleoside

2"-Deoxyinosine Hypoxanthine

Xanthine Oxidase
Urea
0,+H,0 H,0,
Hu;dllh{mda;a Hz 0
ABTS .4 ABTS,,

| BEXT# TRESfIE NDT SRR FIE

Fig. 1 mechanism of screening NDT mutants by coupling two tool enzymes
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Fig.2 HPLC analysis of synthesis of cladribine catalysed by wild NDT
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Fig. 3 Electrophorogram of PCR product of seven clones after screening
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Note: M: DNA marker; 1-7: PCR product
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Fig. 4 Yield of cladribine catalysed by wild NDT and mutants
*: P<0.05 compared with the control
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Note: 1: wild NDT; 2: ASN124A; 3-8: other mutants
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