
1

Supporting Information

Talaramide A, an Unusual Alkaloid from the Mangrove 

Endophytic Fungus Talaromyces sp. (HZ-YX1) as Inhibitor of 

Mycobacterial PknG

Senhua Chena, Liqing Hea,b, Dongni Chenc, Runlin Caia, Yuhua Longa, Yongjun Luc, 

* and Zhigang She a,*

a School of Chemistry, Sun Yat-Sen University, Guangzhou 510275, China;

b Department of Light Industry And Chemical Engineering, Guangdong Polytechnic 

College, Foshan 528000, Guangdong Province, China;

c School of Life Sciences and Biomedical Center, Sun Yat-Sen University, 

Guangzhou 510275, China;

*Corresponding author. Tel./Fax: +86-20-8411-3356.

E-Mails: luyj@mail.sysu.edu.cn (Y. L.); cesshzhg@mail.sysu.edu.cn (Z.S.).

Electronic Supplementary Material (ESI) for New Journal of Chemistry.
This journal is © The Royal Society of Chemistry and the Centre National de la Recherche Scientifique 2017



2

Fig. S1 HRESIMS spectrum of 1 ..................................................................................3

Fig. S2 1H NMR spectrum of 1 in DMSO-d6.................................................................3

Fig. S3 13C NMR spectrum of 1 in DMSO-d6 ...............................................................4

Fig. S4 HSQC spectrum of 1 in DMSO-d6 ....................................................................4

Fig. S5 1H–1H COSY spectrum of 1 in DMSO-d6.........................................................5

Fig. S6 HMBC spectrum of 1 in DMSO-d6 ...................................................................5

Fig. S7 NOESY spectrum of 1 in DMSO-d6..................................................................6

Computational details.....................................................................................................6

Table S1. Energy Analysis for the Conformers of (2S,5R,7S,8S)-1..............................7

Fig. S8 B3LYP/6-31G(d) optimized low-energy conformers of 1 ................................7

PknG Inhibition Assay. ..................................................................................................9



3

Fig. S1 HREIMS spectrum of 1
1503A0037 #16 RT: 0.09 AV: 1 NL: 1.01E7
T: FTMS + c ESI Full ms [100.00-800.00]
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Fig. S2 1H NMR spectrum of 1 in DMSO-d6
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Fig. S3 13C NMR spectrum of 1 in DMSO-d6

Fig. S4 HSQC spectrum of 1 in DMSO-d6
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Fig. S5 1H-1H COSY spectrum of 1 in DMSO-d6

Fig. S6 HMBC spectrum of 1 in DMSO-d6
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Fig. S7 NOESY spectrum of 1 in DMSO-d6

Computational details
  Molecular Merck force field (MMFF) and DFT/TD-DFT calculations were carried 

out with Spartan’ 14 software (Wavefunction Inc., Irvine, CA, USA) and Gaussian 09 

program, respectively. Conformers within 10 kcal/mol energy window were generated 

and optimized using DFT calculations at B3LYP/6-31G(d) level. Conformers with 

Bolzmann distribution over 1% were chosen for ECD calculations in methanol at 

B3lYP/6-311+g(2d,p) level. The IEF-PCM solvent model for MeOH was used. ECD 

spectra were generated using the program SpecDis 3.0 (University of Würzburg, 

Würzburg, Germany) and OriginPro 8.5 (OriginLab, Ltd., Northampton, MA, USA) 

from dipole-length rotational strengths by applying Gaussian band shapes with sigma 

= 0.30 ev. All calculations were performed by Tianhe-2 in National Super Computer 

Center in Guangzhou.

https://www.top500.org/site/50365
https://www.top500.org/site/50365
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Table S1. Energy Analysis for the Conformers of (2S,5R,7S,8S)-1.

compound Conformati
on G (Hartree) G 

(Kcal/mol)
∆G 

(Kcal/mol)
Boltzmann 
Dist (%)

(2S,5R,7S,8S)-
1 1-1 -

1129.44085768

-
708925.963

5
0 24.03

(2S,5R,7S,8S)-
1 1-2 -

1129.44068257

-
708727.303

7

0.10988203
3

19.96

(2S,5R,7S,8S)-
1 1-3 -

1129.44063478

-
708727.273

7

0.13987039
6

18.98

(2S,5R,7S,8S)-
1 1-4 -

1129.44052035

-
708727.201

9

0.21167555
3

16.81

(2S,5R,7S,8S)-
1 1-5 -

1129.44049151

-
708727.183

8

0.22977273
7

16.30

(2S,5R,7S,8S)-
1 1-6 -

1129.44026162

-
708727.039

5

0.37402937
9

12.78

(2S,5R,7S,8S)-
1 1-7 -

1129.44012904

-
708726.956

3

0.45722371
3

11.10

Figure S8. B3LYP/6-31G(d) optimized low-energy conformers of 1. 
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PknG Inhibition Assay. 

Purification of PknG. The target enzyme PknG was prepared according to a 

modified literature procedure.1-2 E.coli BL21(DE3)/pET28a(+)-PknG cells (Invitrogen) 

and grown in LB medium containing 50 μg/ml kanamycin at 37 °C till the OD600 of 

the solution were about 0.5. After addition of 0.1 mM IPTG, the culture was grown 

for another 16 h at 20 °C. The cells were harvested by centrifugation at 8,000 rpm for 

3 min at 4 °C. The bacterial cell pellets were resuspended in the buffer containing 20 

mM Tris, pH 7.9, 500 mM NaCl, 5 mM imidazole, and 1% TritonX-100, 

10μLDTT(1M) were added. Cellular debris was removed by centrifugation at at 

12,000 rpm for 30 min at 4 °C. The protein was purified from the supernantant using 

Ni SepharoseTM 6 FastFlow (GE Healthcare) according to the manufacturer’s 

instructions. Protein concentration was measured using the Quick Start Bradford 

assay (Bio-Rad) according to the manufacturer’s instructions with bovine serum 

albumin as standard. The purified PknG protein were stored in 20% glycerol at –20 

°C.

PknG Inhibition Assay.PknG enzymatic activity was determined by quantification of 

the ADP generated by the kinase using the ADP–Glo luciferase reporter kit (Promega, 

USA).2 PknG enzymatic activity was determined by quantification of the ADP 

generated by the kinase using the ADP–Glo luciferase reporter kit (Promega, USA). 

The fundamental principle as follow:
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PknG+ATP           PknG-Pi+ADP

Enzyme solutions were prepared to give (0.6 μg/μL) in solution (25mM Tris-HCl (pH 

7.8)). Buffer solutions [25mM Tris-HCl (pH7.8), 0.5mM MgCl2, 20μM MnCl2, 

0.1mg/mL BSA] were prepared as reaction solutions. ATP solutions were prepared to 

give (0.6 μg/μL) in buffer solution. Diluted enzyme solution (3 μL), test samples (1 

μL, in DMSO), and buffer solution (45 μL) were mixed in each well of a 96-well 

microtiter plate. After mixing five minutes, 1 μL ATP solutions was added in mixture 

solutions to react for 10 min at 37 °C. Move 5 μL reacted mixture solutions to a 384-

well microtiter plate, then added 5μL ADP-GloTM to incubate 40 minutes at 37 °C. 10 

μL Kinase Detection Reagent was added to incubate 30 minutes at 37 °C. The 

absorbance were measured by a microtiter plate reader (infiniteM200：GE 

Healthcare).
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