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S1. The original sequence of pET-17b(+) plasmid 
acgccgggcaagagcaactcggtcgccgcatacactattctcagaatgacttggttgagtactcaccagtcacagaaaagcatcttacggatg
gcatgacagtaagagaattatgcagtgctgccataaccatgagtgataacactgcggccaacttacttctgacaacgatcggaggaccgaag
gagctaaccgcttttttgcacaacatgggggatcatgtaactcgccttgatcgttgggaaccggagctgaatgaagccataccaaacgacgag
cgtgacaccacgatgcctgcagcaatggcaacaacgttgcgcaaactattaactggcgaactacttactctagcttcccggcaacaattaatag
actggatggaggcggataaagttgcaggaccacttctgcgctcggcccttccggctggctggtttattgctgataaatctggagccggtgagc
gtgggtctcgcggtatcattgcagcactggggccagatggtaagccctcccgtatcgtagttatctacacgacggggagtcaggcaactatgg
atgaacgaaatagacagatcgctgagataggtgcctcactgattaagcattggtaactgtcagaccaagtttactcatatatactttagattgattt
aaaacttcatttttaatttaaaaggatctaggtgaagatcctttttgataatctcatgaccaaaatcccttaacgtgagttttcgttccactgagcgtca
gaccccgtagaaaagatcaaaggatcttcttgagatcctttttttctgcgcgtaatctgctgcttgcaaacaaaaaaaccaccgctaccagcggt
ggtttgtttgccggatcaagagctaccaactctttttccgaaggtaactggcttcagcagagcgcagataccaaatactgtccttctagtgtagcc
gtagttaggccaccacttcaagaactctgtagcaccgcctacatacctcgctctgctaatcctgttaccagtggctgctgccagtggcgataagt
cgtgtcttaccgggttggactcaagacgatagttaccggataaggcgcagcggtcgggctgaacggggggttcgtgcacacagcccagctt
ggagcgaacgacctacaccgaactgagatacctacagcgtgagctatgagaaagcgccacgcttcccgaagggagaaaggcggacaggt
atccggtaagcggcagggtcggaacaggagagcgcacgagggagcttccagggggaaacgcctggtatctttatagtcctgtcgggtttcg
ccacctctgacttgagcgtcgatttttgtgatgctcgtcaggggggcggagcctatggaaaaacgccagcaacgcggcctttttacggttcctg
gccttttgctggccttttgctcacatgttctttcctgcgttatcccctgattctgtggataaccgtattaccgcctttgagtgagctgataccgctcgc
cgcagccgaacgaccgagcgcagcgagtcagtgagcgaggaagcggaagagcgcctgatgcggtattttctccttacgcatctgtgcggta
tttcacaccgcatatatggtgcactctcagtacaatctgctctgatgccgcatagttaagccagtatacactccgctatcgctacgtgactgggtc
atggctgcgccccgacacccgccaacacccgctgacgcgccctgacgggcttgtctgctcccggcatccgcttacagacaagctgtgaccg
tctccgggagctgcatgtgtcagaggttttcaccgtcatcaccgaaacgcgcgaggcagctgcggtaaagctcatcagcgtggtcgtgaagc
gattcacagatgtctgcctgttcatccgcgtccagctcgttgagtttctccagaagcgttaatgtctggcttctgataaagcgggccatgttaagg
gcggttttttcctgtttggtcactgatgcctccgtgtaagggggatttctgttcatgggggtaatgataccgatgaaacgagagaggatgctcacg
atacgggttactgatgatgaacatgcccggttactggaacgttgtgagggtaaacaactggcggtatggatgcggcgggaccagagaaaaat
cactcagggtcaatgccagcgcttcgttaatacagatgtaggtgttccacagggtagccagcagcatcctgcgatgcagatccggaacataat
ggtgcagggcgctgacttccgcgtttccagactttacgaaacacggaaaccgaagaccattcatgttgttgctcaggtcgcagacgttttgcag
cagcagtcgcttcacgttcgctcgcgtatcggtgattcattctgctaaccagtaaggcaaccccgccagcctagccgggtcctcaacgacagg
agcacgatcatgcgcacccgtggccaggacccaacgctgcccgagatctcgatcccgcgaaattaatacgactcactatagggagaccaca
acggtttccctctagaaataattttgtttaactttaagaaggagatatacatatggctagcatgactggtggacagcaaatgggtcgggattcaag
cttCATGGGTGCCGAAATCCCGAAAGAAATGCTGCGTGCTCAAACCAATGTCATCCTGC
TGAATGTCCTGAAACAAGGCGATAACTATGTGTATGGCATTATCAAACAGGTGAAAG
AAGCGAGCAACGGTGAAATGGAACTGAATGAAGCCACCCTGTATACGATTTTTGATC
GTCTGGAACAGGACGGCATTATCAGCTCTTACTGGGGTGATGAAAGTCAAGGCGGTC
GTCGCAAATATTACCGTCTGACCGAAATCGGCCATGAAAACATGCGCCTGGCGTTCG
AATCCTGGAGTCGTGTGGACAAAATCATTGAAAATCTGGAAGCAAACAAAAAATCTG
AAGCGATCAAATCTAGAGGTGGCAGCGGTGGCCATCACCACCACCACCACCACTGAg
gatccactagtaacggccgccagtgtgctggaattctgcagatatccatcacactggcggccgctcgagcagatccggctgctaacaaagcc
cgaaaggaagctgagttggctgctgccaccgctgagcaataactagcataaccccttggggcctctaaacgggtcttgaggggttttttgctga
aaggaggaactatatccggataattcttgaagacgaaagggcctcgtgatacgcctatttttataggttaatgtcatgataataatggtttcttaga
cgtcaggtggcacttttcggggaaatgtgcgcggaacccctatttgtttatttttctaaatacattcaaatatgtatccgctcatgagacaataaccc
tgataaatgcttcaataatattgaaaaaggaagagtatgagtattcaacatttccgtgtcgcccttattcccttttttgcggcattttgccttcctgttttt
gctcacccagaaacgctggtgaaagtaaaagatgctgaagatcagttgggtgcacgagtgggttacatcgaactggatctcaacagcggtaa
gatccttgagagttttcgccccgaagaacgttttccaatgatgagcacttttaaagttctgctatgtggcgcggtattatcccgtgttg 
The sequence corresponding to the UPPERCASE LETTERS represents the LmrR protein. 



S2. Primers used in this study 
Name Primers 

EKF GACGACGACGACAAGCATCACCACCACCACCACCA 

EKR TGCTTGTCGTCGTCGTCGCCACCGCTGCCACCTCT 

P1F TTAGCAACAGCACGGAACGTCATCACCACCACCACCACCA 

P1R GTTCCGTGCTGTTGCTAATATAGACCAGCTTGTCGTCGTCGTCGCC 

P2F caacgatcacagcgaaggtgcacatccgcgtCATCACCACCACCACCACCA  

P2R cttcgctgtgatcgttgttgaaggagtacatCTTGTCGTCGTCGTCGCC 

P3F GGTACCATCTATTCCAAACATCACCACCACCACCACCA  

P3R TTTGGAATAGATGGTACCCTTGTCGTCGTCGTCGCC 

P4F GGCGCAATGCTGGCAAAACATCACCACCACCACCACCA 

P4R TTTTGCCAGCATTGCGCCCTTGTCGTCGTCGTCGCC 

StopF ATCCGCGTtgaCACCACCACCACCACCACTGA 

StopR GTGGTGtcaACGCGGATGTGCACCTTCGCTGT 

NHisF caccaccaccaccaccacGGTGCCGAAATCCCGAAA 

NHisR gtggtggtggtggtggtgCATGAAGCTTGAATCCCGACC 

P2N5?F CTCCTTCNNNAACGATCACAGCGAAGGTGCAC  

P2N5?R GATCGTTNNNGAAGGAGTACATCTTGTCGTCGTCG 

P2N6?F CCTTCAACNNNGATCACAGCGAAGGTGCACAT 

P2N6?R GTGATCNNNGTTGAAGGAGTACATCTTGTCGTCG 

P2H8?F CAACGATNNNAGCGAAGGTGCACATCCGCGTT 

P2H8?R CTTCGCTNNNATCGTTGTTGAAGGAGTACATCTTGT 

P2R15AF TCATCCGgcaTGACACCACCACCACCACCACT 

P2R15AR GGTGTCAtgcCGGATGAGCACCCTCAGAGTGG 

P3K6RF ATCTACAGCcgcTGACACCACCACCACCACCA 

P3K6RR TGTCAgcgGCTGTAGATCGTGCCCTTGTCGTC 

P4K6RF ATGCTGGCAcgtTGACACCACCACCACCACCA 

P4K6RR TGTCAacgTGCCAGCATGGCGCCCTTGTCGTC 

 
S3. The resulting sequence of pET-17b(+)-LmrREKP2 plasmid 
acgccgggcaagagcaactcggtcgccgcatacactattctcagaatgacttggttgagtactcaccagtcacagaaaagcatcttacggatg
gcatgacagtaagagaattatgcagtgctgccataaccatgagtgataacactgcggccaacttacttctgacaacgatcggaggaccgaag
gagctaaccgcttttttgcacaacatgggggatcatgtaactcgccttgatcgttgggaaccggagctgaatgaagccataccaaacgacgag
cgtgacaccacgatgcctgcagcaatggcaacaacgttgcgcaaactattaactggcgaactacttactctagcttcccggcaacaattaatag
actggatggaggcggataaagttgcaggaccacttctgcgctcggcccttccggctggctggtttattgctgataaatctggagccggtgagc
gtgggtctcgcggtatcattgcagcactggggccagatggtaagccctcccgtatcgtagttatctacacgacggggagtcaggcaactatgg
atgaacgaaatagacagatcgctgagataggtgcctcactgattaagcattggtaactgtcagaccaagtttactcatatatactttagattgattt
aaaacttcatttttaatttaaaaggatctaggtgaagatcctttttgataatctcatgaccaaaatcccttaacgtgagttttcgttccactgagcgtca
gaccccgtagaaaagatcaaaggatcttcttgagatcctttttttctgcgcgtaatctgctgcttgcaaacaaaaaaaccaccgctaccagcggt
ggtttgtttgccggatcaagagctaccaactctttttccgaaggtaactggcttcagcagagcgcagataccaaatactgtccttctagtgtagcc
gtagttaggccaccacttcaagaactctgtagcaccgcctacatacctcgctctgctaatcctgttaccagtggctgctgccagtggcgataagt
cgtgtcttaccgggttggactcaagacgatagttaccggataaggcgcagcggtcgggctgaacggggggttcgtgcacacagcccagctt
ggagcgaacgacctacaccgaactgagatacctacagcgtgagctatgagaaagcgccacgcttcccgaagggagaaaggcggacaggt
atccggtaagcggcagggtcggaacaggagagcgcacgagggagcttccagggggaaacgcctggtatctttatagtcctgtcgggtttcg



ccacctctgacttgagcgtcgatttttgtgatgctcgtcaggggggcggagcctatggaaaaacgccagcaacgcggcctttttacggttcctg
gccttttgctggccttttgctcacatgttctttcctgcgttatcccctgattctgtggataaccgtattaccgcctttgagtgagctgataccgctcgc
cgcagccgaacgaccgagcgcagcgagtcagtgagcgaggaagcggaagagcgcctgatgcggtattttctccttacgcatctgtgcggta
tttcacaccgcatatatggtgcactctcagtacaatctgctctgatgccgcatagttaagccagtatacactccgctatcgctacgtgactgggtc
atggctgcgccccgacacccgccaacacccgctgacgcgccctgacgggcttgtctgctcccggcatccgcttacagacaagctgtgaccg
tctccgggagctgcatgtgtcagaggttttcaccgtcatcaccgaaacgcgcgaggcagctgcggtaaagctcatcagcgtggtcgtgaagc
gattcacagatgtctgcctgttcatccgcgtccagctcgttgagtttctccagaagcgttaatgtctggcttctgataaagcgggccatgttaagg
gcggttttttcctgtttggtcactgatgcctccgtgtaagggggatttctgttcatgggggtaatgataccgatgaaacgagagaggatgctcacg
atacgggttactgatgatgaacatgcccggttactggaacgttgtgagggtaaacaactggcggtatggatgcggcgggaccagagaaaaat
cactcagggtcaatgccagcgcttcgttaatacagatgtaggtgttccacagggtagccagcagcatcctgcgatgcagatccggaacataat
ggtgcagggcgctgacttccgcgtttccagactttacgaaacacggaaaccgaagaccattcatgttgttgctcaggtcgcagacgttttgcag
cagcagtcgcttcacgttcgctcgcgtatcggtgattcattctgctaaccagtaaggcaaccccgccagcctagccgggtcctcaacgacagg
agcacgatcatgcgcacccgtggccaggacccaacgctgcccgagatctcgatcccgcgaaattaatacgactcactatagggagaccaca
acggtttccctctagaaataattttgtttaactttaagaaggagatatacatatggctagcatgactggtggacagcaaatgggtcgggattcaag
cttCATGCACCACCACCACCACCACGGTGCCGAAATCCCGAAAGAAATGCTGCGTGCTC
AAACCAATGTCATCCTGCTGAATGTCCTGAAACAAGGCGATAACTATGTGTATGGCA
TTATCAAACAGGTGAAAGAAGCGAGCAACGGTGAAATGGAACTGAATGAAGCCACC
CTGTATACGATTTTTGATCGTCTGGAACAGGACGGCATTATCAGCTCTTACTGGGGTG
ATGAAAGTCAAGGCGGTCGTCGCAAATATTACCGTCTGACCGAAATCGGCCATGAAA
ACATGCGCCTGGCGTTCGAATCCTGGAGTCGTGTGGACAAAATCATTGAAAATCTGG
AAGCAAACAAAAAATCTGAAGCGATCAAATCTAGAGGTGGCAGCGGTGGCGACGAC
GACGACAAGATGTACAGCTTCAACAACGACCATAGCGAAGGTGCACATCCTCGTtgaca
ccaccaccaccaccactgaggatccactagtaacggccgccagtgtgctggaattctgcagatatccatcacactggcggccgctcgagca
gatccggctgctaacaaagcccgaaaggaagctgagttggctgctgccaccgctgagcaataactagcataaccccttggggcctctaaacg
ggtcttgaggggttttttgctgaaaggaggaactatatccggataattcttgaagacgaaagggcctcgtgatacgcctatttttataggttaatgt
catgataataatggtttcttagacgtcaggtggcacttttcggggaaatgtgcgcggaacccctatttgtttatttttctaaatacattcaaatatgtat
ccgctcatgagacaataaccctgataaatgcttcaataatattgaaaaaggaagagtatgagtattcaacatttccgtgtcgcccttattccctttttt
gcggcattttgccttcctgtttttgctcacccagaaacgctggtgaaagtaaaagatgctgaagatcagttgggtgcacgagtgggttacatcga
actggatctcaacagcggtaagatccttgagagttttcgccccgaagaacgttttccaatgatgagcacttttaaagttctgctatgtggcgcggt
attatcccgtgttg 
The sequence corresponding to the UPPERCASE LETTERS represents the LmrREKP2 protein. 
S4. Agarose gel electrophoresis analysis 

(a) The original and final plasmid results (b) Different mutated plasmids after saturation mutation  
 



S5. SDS-PAGE analysis  

(a) C-terminus His-tagged fusion protein         (b) N-terminus His-tagged fusion protein  
M: Marker W: Whole-Cell Lysate P: Precipitate S: Supernatant 0: uninduced cell 
50/150/250/500: 50/150/250/500 mM Imidazole buffer solution  
超滤后:After ultrafiltration concentration 纯酶: pure enzyme 
C-terminus His-tagged fusion protein could not be absorbed onto the Ni-NTA column, we 
introduced a new His-tag at the N-terminus of the original LmrR protein and removed His-tag from 
the C-terminus. 
S6. MS analysis of peptide2 

M.W :1761.75 

 
S7. Chiral HPLC analysis 
The enantiomeric excess was determined by HPLC (Daicel Chiralpak AD-H, hexane/isopropanol = 



90:10, flow rate 1.2 mL/min, λ = 254 nm), tRmajor = 12.955 min, tRminor = 13.499 min 
(hexane/isopropanol = 95:5, tRmajor = 25.518 min, tRminor = 26.719 min).(Our chiral column has been 
used for a long time, and we have observed fluctuations in its performance, with retention times 
differing across batches.) 
 
S7.1 aldol reaction product racemer  

From left to right are: peak order, component name, retention time(min), half-peak height(uAU), 
peak height(uAU), peak area (uAU), peak area (%), content (%), and peak type. 
 
S7.2 peptide MYSFNNDHSEGAHPR powder asymmetric catalysis(hexane/isopropanol = 95:5) 

 

From left to right are: peak order, component name, retention time(min), half-peak height(uAU), 
peak height(uAU), peak area (uAU), peak area (%), content (%), and peak type. 
  



S7.3 peptide MYSFINDHSEGAHPR asymmetric catalysis 

 
From left to right are: peak order, component name, retention time(min), half-peak height(uAU), 
peak height(uAU), peak area (uAU), peak area (%), content (%), and peak type. 
 
S7.4 peptide MYSFINDHSEGAHPR asymmetric catalysis in DMSO 

 

(Over 1 week) 
From left to right are: peak order, component name, retention time(min), half-peak height(uAU), 
peak height(uAU), peak area (uAU), peak area (%), content (%), and peak type. 



S8. 1H NMR analysis 
4-hydroxy-4-(4-nitrophenyl) butan-2-one  

 

1H NMR (500 MHz, CDCl3): δ 8.21 (d, J = 8.7 Hz, 2H), 7.54 (d, J = 8.3 Hz, 2H), 5.30 – 5.25 (m, 
1H), 2.89 – 2.80 (m, 2H), 2.23 (s, 3H).  
S9. Some pictures documenting the process of the experiment. 
S9.1 Fusion-protein precipitated by ammonium sulfate(yellow-white solid) 



S9.2 Peptide powder before and after desalting (both freeze-dried) 


