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A  NEW  CYCLIC  PEPTIDE  FROM  THE  MARINE  FUNGAL
STRAIN  Aspergillus  sp.  AF119

Shaosong Liu and Yuemao Shen*                                                                                                           UDC 547.96

A new cyclic heptapeptide containing �-aminobutyric acid in the ring, namely unguisin E (1), was isolated
from the fermentation culture of Aspergillus sp. AF119. The structure was elucidated by spectroscopic analyses,
including 1D and 2D NMR experiments, and HR ESI-Q-TOF mass spectrometry, and by comparison with
those reported. Compound 1 was evaluated for its antimicrobial activities by the paper diffusion method.
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The fungal strain AF119 was isolated from the soil of Xiamen beach, and was identified as Aspergillus sp. based on
its complete ITS1-5.8S-ITS2 gene sequences. Further chemical constituent studies led to a new cyclic heptapeptide, namely
unguisin E (1). Here we report the isolation and structure elucidation of compound 1.

Compound 1, [�]20
D  + 48� (c 0.5, MeOH), was obtained as a white amorphous powder. UV (MeOH, �max, nm): 227.0

(2.42), 281.0 (0.70). IR (KBr, �max, cm–1): 3306, 2964, 2933, 1643, 1452, 1530. The molecular formula was determined as
C41H56N8O7 according to the HR ESI-Q-TOF MS ([M + H]+ at m/z 773.4342) and NMR data (Table 1). The 1H and 13C NMR
data of 1 suggested a peptide structure and confirmed the elemental composition. The 1H NMR spectrum revealed the presence
of seven amide NH signals between � 8.33 and 7.64 and an additional NH signal at � 10.83, which suggested the presence of
an indole ring. The occurrence of seven amino acids was supported by amide carbonyl signals at 170.5, 171.5, 172.1, 172.3,
172.9, 173.0 and 173.2. Seven amino acid residues were assigned on the basis of 1H–1H COSY and HMBC experiments as Ala
(2 eq.), Val (2 eq.), 	-methyl-Phe (1 eq.), �-aminobutyric acid (GABA) (1 eq.), and Trp (1 eq.). The peptide sequence for 1 was
determined to be Val-1, Ala-1, GABA, Trp, Ala-2, Val-2, and 	-methyl-Phe by key NOESY correlations (Fig. 1). The 1H and
13C NMR spectral data of 1 were very similar to those recorded for unguisin A [1], which suggested a close structural relationship
between the two compounds. The only difference was that the amino acid Phe in unguisin A [1] was replaced by 	-methyl Phe
in 1. The relative stereochemistry of compound 1 was determined by NOESY correlations. From these data, the structure of
compound 1 was established as cyclo (alanyl–tryptophyl–4-aminobutanoyl–alanyl–valyl–	-methyl-phenylalanyl–valyl), and
we named it unguisin E for consistency with the literature 
1, 2�.

Fig. 1. Key NOESY correlations to determine the structure of compound 1.
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TABLE 1. NMR Data for 1* (600 MHz, DMSO-d6)

Position �H (mult., J/Hz) �C key-NOESY 
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3a 
7a 
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NH 
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� 
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	-Methyl-Phe 
NH 
� 
	 
� 
1 
2 
3 
4 
5 
6 

Val-2 
NH 
� 
	 
� 
� 

Ala-2 
NH 
� 
	 

 
7.97 (d, J = 6.5) 

4.05 (m) 
3.19 (2H, m) 
10.83 (br.s) 

7.10 (s) 
 

7.52 (d, J = 8.0) 
6.98 (t, J = 8.0) 
7.07 (t, J = 8.0) 
7.33 (d, J = 8.0) 

 
 
 

7.64 (t) 
2.97 (m), 3.09 (m) 
1.59 (m), 1.67 (m) 
1.96 (m), 2.12 (m) 

 
7.85 (d, J = 6.3) 

4.20 (m) 
1.15 (3H, d, J = 6.7) 

 
7.91 

3.89 (m) 
1.62 (m) 

0.38 (3H, d, J = 6.7) 
0.77 (3H, d, J = 6.7) 

 
8.27 (d, J = 8.5) 

4.41 (m) 
3.51 (m) 

1.18 (3H, d, J = 6.7) 
 

7.26 (d, J = 7.6) 
7.21 (t, J = 7.6) 
7.13 (t, J = 7.6) 
7.21 (t, J = 7.6) 
7.26 (d, J = 7.6) 

 
7.87 

4.07 (m) 
2.01 (m) 

0.61 (3H, d, J = 6.5) 
0.62 (3H, d, J = 6.5) 

 
8.33 

3.94 (m) 
1.19 (3H, d, J = 6.7) 

 
 

55.3 (d) 
25.8 (t) 

 
124.0 (d) 
111.1 (s) 
118.7 (d) 
118.7 (d) 
121.4 (d) 
111.8 (d) 
127.6 (s) 
136.3 (s) 

 
 

38.8 (t) 
26.1 (t) 
33.3 (t) 

 
 

48.3 (d) 
18.3 (q) 

 
 

60.1 (d) 
29.5 (d) 
19.0 (q) 
19.8 (q) 

 
 

59.3 (d) 
39.6 (d) 
14.7 (q) 
143.3 (s) 
128.2 (d) 
128.4 (d) 
126.6 (d) 
128.4 (d) 
128.2 (d) 

 
 

58.7 (d) 
30.2 (d) 
19.2 (q) 
18.9 (q) 

 
 

50.3 (d) 
17.7 (q) 

 
H-�, H-	 (Ala-2) 

 
 
 
 
 
 
 
 
 
 
 
 

H-�, H-	 (Trp) 
 
 
 
 

H-� (GABA) 
 
 
 

H-�, H-	 (Ala-1) 
 
 
 
 
 

H-�, H-	 (Val-1) 
 
 
 
 
 
 
 
 
 
 

H-�, H-	 (	-methyl-Phe) 
 
 
 
 
 
 

H-� (Val-2) 

 ______
*The seven carbonyl carbon signals appear at � 170.5, 171.5, 172.1, 172.3, 172.9, 173.0, and 173.2.
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Besides the known unguisins A–D, unguisin E is another new cyclic heptapeptide containing a GABA-derived moiety
in the ring, and this was isolated from the fungus Aspergillus sp. AF119.

EXPERIMENTAL

General Experimental Procedures. Precoated silica-gel GF254 plates for TLC and column chromatography (CC)
silica gel (Qingdao Marine Chemical Factory, Qingdao, P. R. China); RP-18 gel (40–63 �m, Merck) or Sephadex LH-20 gel
(Amersham Biosciences). UV spectrum: GenesysTM 2Thermospectronic, �max (); in nm. IR spectrum: Thermo Nicolet 380 FT-
IR spectrophotometer, with KBr cells; in cm–1. NMR spectra: Bruker ARX 600 spectrometer operating, at 600/150 MHz, � in
ppm rel. to Me4Si; J in Hz. HR-Q-TOF-MS: Bio TOFTM Q mass spectrometer (Bruker); in m/z. Optical rotation: AUTOPOL@IV
automatic polarimeter.

Microbial Material. The fungus strain AF119 was isolated from the soil of Xiamen beach. It was identified as
Aspergillus sp. by traditional morphology and ITS sequencing. The ITS sequence of  strain AF119 was cloned and sequenced
(GenBank accession number: AY373842.1). The blast search result showed that the sequence of strain AF119 was 99%
homologous to the species of Aspergillus candidus ATCC 1002.

Extraction and Isolation. A stock of Aspergillus sp. AF119 was cultivated on ca.10 cm petri dishes with half seawater
PDA medium (total 1.0 L) for 15 days at 28�C. The mycelium together with culture medium was extracted three times with
EtOAc. The organic solvent was evaporated under reduced pressure to afford the crude extract (0.94 g). The extract was first
subjected to MPLC over RP-18 SiO2 (80 g) CC using a stepwise gradient of 30, 50, 70, and 100% (v/v) acetone in H2O to
afford Fr. 1 (184 mg) obtained from 50% acetone. Fraction 1 was subjected to Sephadex LH-20 eluted with MeOH to afford
Fr. 1.1 (23 mg) and Fr. 1.2 (32 mg). Fraction 1.1 was purifed by CC (CHCl3–MeOH) to yield 1 (20 mg).

Bioassay Procedures. The antifungal activity of 1 was tested at a concentration of 30 �g/disk against Candida
albicans using the agar diffusion method. The results showed almost no inhibitory activity.

ACKNOWLEDGMENT

This work was financially supported by the Key Grant of  the Chinese Ministry of Education (306010) and the 973
Program (2010CB833802).

REFERENCES

1. J. Malmstrom, J. Nat. Prod., 62, 787 (1999).
2. J. Malmstrom, A. Ryager, U. Anthoni, and P. H. Nielsen, Phytochemistry, 60, 869 (2002).


	Abstract
	Keywords
	EXPERIMENTAL
	General Experimental Procedures
	Microbial Material
	Extraction and Isolation
	Bioassay Procedures

	REFERENCES


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.01667
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.03333
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 2400
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice


