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Table S1. The primers used in this study. (5’ to 3’).
	Primers
	Sequences

	LaeA-F
	GGactagtATGCCGCTCGACGATGATC

	LaeA-R
	CGGggtaccTTATAATTTGGTCAGCGGCTTGCG

	gpda-1
	TACAGACAAGCTGTGACCGTCTC

	gpda-2
	CGTTAAGTGGATCTCGGTGACGG

	YZ-LaeA-F
	ATCTGGTTAGCTCCATGGCCTC

	YZ-LaeA-R
	ACCGATCGAGACCCTTCAG


Note: The sites of the restriction endonucleases are represented by lowercase letters. 











Table S2.  The initial experimental data (OD Value and inhibition ratio%) of cytotoxicity assays
	[bookmark: _Hlk31622830]
	Concentration (µM)
	OD Value
	inhibition ratio%

	blank group
	
	1.72±0.05
	

	control group
	
	1.85±0.05
	

	Positive group (ADM)
	1
	0.26±0.01
	100.00

	1

	30
	0.34±0.01 
	94.90 

	
	15
	1.60±0.02 
	8.54 

	
	7.5
	1.68±0.06 
	2.58 

	2
	30
	0.66±0.04 
	73.32 

	
	15
	1.65±0.03 
	4.84 

	
	7.5
	1.74±0.03 
	-1.01 













Figure S1. Calculated and experimental ECD spectra of compounds 1 and 2 (A) calculated and experimental ECD spectra of (2R, 3S)-1, (2S, 3S)-1. (B) calculated and experimental ECD spectra of  (2R, 3S)-1, (2S, 3S)-2.
(A)                                                   (B)
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[bookmark: _Toc8980755]Figure S2. AntiSMASH analysis defined the biosynthetic pathways from Penicillium brocae HDN 12-143. The identified 39 secondary metabolite regions include 13 PKS, 13 NRPS, 6 Terpene, 1 Indole, 6 PKS-NRPS hybrids gene clusters. 
[image: ]
[bookmark: _Toc8980756]


[bookmark: _Hlk20645303][bookmark: OLE_LINK3][bookmark: _GoBack]Figure S3. Phylogenetic analysis of PbrlaeA. The figure highlights the uniqueness of the PbrlaeA (in bold) among the ones reported in the NCBI database. Phylogenetic tree was generated by maximum likelihood method based on the Poisson correction model.
[bookmark: _Toc8980757][image: ]

Figure S4. Map of the vector pHyg backbone and the constructed plasmid of pHyg-PbrlaeA.
[image: ]
[bookmark: _Toc8980758]

Figure S5. PCR analysis of gene insertion. The mutant strain HDN12-143-OE::LaeA showed correct sized products verified by PCR.
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Figure S6. 1H NMR (500MHz, CD3OD) spectrum of 1



Figure S7. 13C NMR (125MHz, CD3OD) spectrum of 1 


Figure S8. HSQC spectrum of 1 in CD3OD 


Figure S9. 1H-1H COSY spectrum of 1 in CD3OD.


Figure S10. HMBC spectrum of 1 in CD3OD.



Figure S11. HRESIMS spectrum of 1
[image: ]
Figure S12. 1H NMR (500MHz, CD3OD) spectrum of 2.


Figure S13. 13C NMR (125MHz, CD3OD) spectrum of 2. 



Figure S14. HSQC spectrum of 2 in CD3OD.


Figure S15. 1H-1H COSY spectrum of 2 in CD3OD. 


Figure S16. HMBC spectrum of 2 in CD3OD.



Figure S17. HRESIMS spectrum of 2
[image: ]
Figure S18. IR spectrum of 1.
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Figure S19. IR spectrum of 2.
[image: ]

Figure S20. 1H NMR (400MHz, D2O) spectrum of 1
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