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Abstract: In this study, the nicotinamide riboside kinase 1 gene (SCNRK1) was cloned from Saccharomyces cerevisiae, and
its soluble expression in Escherichia coli was achieved using pET28a plasmid. The enzyme activity in the fermentation broth
was 14.75 TU/mL, and the specific activity the purified enzyme was 2 252.59 IU/mg. In addition, the kinetic parameters of
ScNRK1 were significantly higher than those of other reported nicotinamide nucleoside kinases, so ScNRK1 could be more
advantageous in the enzymatic synthesis of nicotinamide mononucleotide (NMN).
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Table1 Comparison of specific activity and kinetic parameters of
nicotinamide nucleoside kinases from different sources
2 000 bp N
e Leys Ju/ K,/ K5 2%
1 (7)(5)8 Bp 50b & (U/mg)  (mmol/L) < SR
500 bg P A (NRKD 0.275 0.088 0.60 [29]
250 bp A (NRK2) 2.32 0.19 0.75 [29]
100 bp T [ o B i B 7.9 0.045 3.79 [20]
W B 0.08 / / [20]
TERE T 0.08 / / [20]
IR0 7% 2252.59 54.27 63.28 AR
A: M. DNA Marker, FI[E; 1~5. PCRY =9,
B: 1.JilNde IFiXho DitpET28a-ScNRK AT U )74 . 2.4 NMNARAE S FTHPLC /) #r

1 ScNRKDEPIMPCRY Y (A) KpET28a-ScNRKIFMEHLISIE (B)
Fig.1  PCR ambplification of ScNRK1 (A) and double-enzyme digestion of
pET28a-ScNRK1 (B)

2.2 ScNRKIHIF A5

B LR HEM H A ScNRK 1 L2 /7 7)) 7 ProtParam
R AT B AL BT TN, 45 SRR B ScNRK 1 R
WA RUNG6.23, HIRS T & N27 689.58 Da, A f:
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Mr, 345 7 B k4t EScNRKL, ] LA T J5 Sl 4%
PEII M. BEE e 45 % W], BL21 (DE3) /pET28a-
ScNRK 1R W FNRKIE /1151475 U/mL, 24k f5 4
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L B3 m T e OB KT, AR AT,

M 1 2 3
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70 kDa
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35kDa 27 kDa

25 kDa

15 kDa
10 kDa
M.TRYLM 2 (4 FiMarker; 1. BL21 (DE3) /pET28alfJ#iA

P 41; 2. BL21 (DE3) /pET28a-ScNRK 13235 (A =40
3.24:4i4kJ5GBL21 (DE3) /pET28a-ScNRKIHIHIE Y.
P2 EHLRIG RS PISDS-PAGES) i
Fig.2  SDS-PAGE analysis of expression products in

recombinant E. coli
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14119 B
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Fig.3 HPLC chromatograms of NMN (A) and NR (B) standards
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Fig. 4  Optimal temperature of recombinant ScNRK1
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Fig. 5 Temperature stability of recombinant ScNRK1
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Fig. 6  Optimal pH of recombinant Sc(NRK1
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Fig.7  pH stability of recombinant ScNRK1
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B8 Mg i) xt FALScNRK 1’ % Jy (5% 06
Fig.8  Effect of Mg™ concentration on the activity of recombinant SCNRK1
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Fig.9  Liquid chromatogram of NMN reaction products
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Fig. 10  Evolution of NMN yield during the reaction process
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