
Supplemental Figure S1. NMR graphs of AK20 fractions. 
 

  



Supplementary Figure S2. Chemical characterizations of AK20-F9. 
 
The molecular formula of AK20-F9 was determined to be C32H46O8.  

(A) In the 1H NMR spectrum, nine methyl signals at H 0.96 (3H, s, H-18), 1.03 (3H, s, H-19), 
1.42 (3H, s, H-21), 1.53 (3H, s, H-26), 1.55 (3H, s, H-27), 1.33 (3H, s, H-28), 1.27 (3H, s, H-29), 
1.34 (3H, s, H-30), and 1.95 (3H, s, OCOCH3).  
(B) Along with the 32 signals in the 13C NMR spectrum, AK20-F9 is found to be a cucurbitacin-
type triterpene. The NMR signals further indicate 9 methyl, 4 methylene, 8 methane, and 11 
quaternary carbons, as determined by the DEPT spectroscopy.  
(C-E) Detailed analyses using HSQC, HMBC, and NOESY spectra assisted the complete 
assignment of its 1H and 13C NMR data which were in according with those of cucurbitacin B. 
(ref: Natural Product Research, 2003, Vol. 17, No. 4, 229–233) 
(F) The IR spectrum showed the characteristic absorptions of hydroxyl group (3470 cm-1) and 
conjugated carbonyl group (1690 cm-1). 
(G) The ESI-MS data exhibited a quasi-molecular ion peak at m/z 581.3073 [M+Na]+, 
confirming the molecular weight of AK20-F9 to be 558 g/mol. 
 
 
(A) 1H-NMR (400 MHz, CD3CL) spectrum of AK20-F9 
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AK,F20-9: 210.0 mg

Current Data Parameters
NAME           AK,F20-9
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20220111
Time              21.38 h
INSTRUM       AvanceNEO
PROBHD   Z163739_0291 (
PULPROG            zg30
TD                32768
SOLVENT           CDCl3
NS                   16
DS                    0
SWH            8196.722 Hz
FIDRES         0.500288 Hz
AQ            1.9988480 sec
RG              56.2162
DW               61.000 usec
DE                13.89 usec
TE                295.7 K
D1           1.00000000 sec
TD0                   1
SFO1        400.1524709 MHz
NUC1                 1H
P0                 2.67 usec
P1                 8.00 usec
PLW1        21.75399971 W

F2 - Processing parameters
SI                32768
SF          400.1500186 MHz
WDW                  EM
SSB                   0
LB                    0 Hz
GB                    0
PC                 1.00



(B) 13C-NMR (100 MHz, CD3OD) and DEPT spectrum of AK20-F9 
 

 
 
 
 
(C) The HSQC spectrum of AK20-F9 
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Current Data Parameters
NAME         AKF20-9 2D
EXPNO                 7
PROCNO                1

F2 - Acquisition Parameters
Date_          20220905
Time               6.12 h
INSTRUM       AvanceNEO
PROBHD   Z163739_0291 (
PULPROG           udeft
TD                17142
SOLVENT           CDCl3
NS                10000
DS                    0
SWH           23809.523 Hz
FIDRES         2.777917 Hz
AQ            0.3599820 sec
RG                  101
DW               21.000 usec
DE                 6.50 usec
TE                300.6 K
D1           3.00000000 sec
D12          0.00002000 sec
D20        200.00000000 sec
TD0                   1
SFO1        100.6278593 MHz
NUC1                13C
P1                 8.00 usec
P13             2000.00 usec
P26              500.00 usec
PLW1        85.50000000 W
SPNAM[5]    Crp60comp.4
SPOAL5            0.500
SPOFFS5               0 Hz
SPW5         8.36060047 W
SPNAM[8] Crp60,0.5,20.1
SPOAL8            0.500
SPOFFS8               0 Hz
SPW8         8.36060047 W
SFO2        400.1516006 MHz
NUC2                 1H
CPDPRG[2        waltz65
PCPD2             90.00 usec
PLW2        20.79999924 W
PLW12        0.16435000 W

F2 - Processing parameters
SI               131072
SF          100.6177971 MHz
WDW                  EM
SSB                   0
LB                 2.00 Hz
GB                    0
PC                 1.40

AKF20-9  210 mg
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AKF20-9  HSQC

Current Data Parameters
NAME         AKF20-9 2D
EXPNO              2002
PROCNO                1

F2 - Acquisition Parameters
Date_          20220904
Time              14.21 h
INSTRUM       AvanceNEO
PROBHD   Z163739_0291 (
PULPROG    noah2_BS.nus
TD                 1024
SOLVENT           CDCl3
NS                   36
DS                    8
SWH            5263.158 Hz
FIDRES        10.279605 Hz
AQ            0.0972800 sec
RG                  101
DW               95.000 usec
DE                 6.50 usec
TE                298.3 K
CNST2       157.0523071
CNST6       120.0000000
CNST7       170.0000000
CNST13        8.0000000
D0           0.00000300 sec
D1           1.00000000 sec
D2           0.00318365 sec
D4           0.00159183 sec
D6           0.06250000 sec
D16          0.00020000 sec
IN0          0.00002161 sec
L3                   32
NBL                   1
VCLIST             noah
ZGOPTNS          -DEDIT
t1list                0
SFO1        400.1522008 MHz
NUC1                 1H
P1                 8.00 usec
P2                16.00 usec
PLW1        19.29999924 W
SFO2        100.6283624 MHz
NUC2                13C
CPDPRG[2      wudec.cpd
P3                 8.00 usec
P14              500.00 usec
P31             1035.30 usec
PCPD2          28000.00 usec
PLW2        88.00000000 W
PLW12        0.73340839 W
SPNAM[3]    wu180C13.wv
SPOAL3            0.500
SPOFFS3               0 Hz
SPW3        11.13237000 W
SPNAM[15       wudec.wv
SPOAL15           0.500
SPOFFS15              0 Hz
SPNAM[18  wu180Jcomp.wv
SPOAL18           0.500
SPOFFS18              0 Hz
SPW18        1.95136905 W
GPNAM[0]     SMSQ10.100
GPZ0              17.13 %
GPNAM[1]     SMSQ10.100
GPZ1              80.00 %
GPNAM[2]     SMSQ10.100
GPZ2              40.20 %
GPNAM[3]     SMSQ10.100
GPZ3              15.00 %
GPNAM[4]     SMSQ10.100
GPZ4             -10.00 %
GPNAM[5]     SMSQ10.100
GPZ5              -5.00 %
P16             1000.00 usec

======== F1 INDIRECT DIMENSION ========
td1      128
sw_F1    229.998856

F1 - Acquisition parameters
TD                   64
SFO1           100.6284 MHz
FIDRES       723.262756 Hz
SW              229.999 ppm
FnMODE    Echo-Antiecho

F2 - Processing parameters
SI                 1024
SF          400.1500073 MHz
WDW               QSINE
SSB                   2
LB                    0 Hz
GB                    0
PC                 1.40

F1 - Processing parameters
SI                 1024
MC2       echo-antiecho
SF          100.6177971 MHz
WDW               QSINE
SSB                   2
LB                    0 Hz
GB                    0



(D) The HMBC spectrum of AK20-F9 

 
(E) The NOESY spectrum of AK20-F9 
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AKF20-9 HMBC

Current Data Parameters
NAME         AKF20-9 2D
EXPNO              2001
PROCNO                1

F2 - Acquisition Parameters
Date_          20220904
Time              14.21 h
INSTRUM       AvanceNEO
PROBHD   Z163739_0291 (
PULPROG    noah2_BS.nus
TD                 1024
SOLVENT           CDCl3
NS                   36
DS                    8
SWH            5263.158 Hz
FIDRES        10.279605 Hz
AQ            0.0972800 sec
RG                  101
DW               95.000 usec
DE                 6.50 usec
TE                298.3 K
CNST2       157.0523071
CNST6       120.0000000
CNST7       170.0000000
CNST13        8.0000000
D0           0.00000300 sec
D1           1.00000000 sec
D2           0.00318365 sec
D4           0.00159183 sec
D6           0.06250000 sec
D16          0.00020000 sec
IN0          0.00002161 sec
L3                   32
NBL                   1
VCLIST             noah
ZGOPTNS          -DEDIT
t1list                0
SFO1        400.1522008 MHz
NUC1                 1H
P1                 8.00 usec
P2                16.00 usec
PLW1        19.29999924 W
SFO2        100.6283624 MHz
NUC2                13C
CPDPRG[2      wudec.cpd
P3                 8.00 usec
P14              500.00 usec
P31             1035.30 usec
PCPD2          28000.00 usec
PLW2        88.00000000 W
PLW12        0.73340839 W
SPNAM[3]    wu180C13.wv
SPOAL3            0.500
SPOFFS3               0 Hz
SPW3        11.13237000 W
SPNAM[15       wudec.wv
SPOAL15           0.500
SPOFFS15              0 Hz
SPNAM[18  wu180Jcomp.wv
SPOAL18           0.500
SPOFFS18              0 Hz
SPW18        1.95136905 W
GPNAM[0]     SMSQ10.100
GPZ0              17.13 %
GPNAM[1]     SMSQ10.100
GPZ1              80.00 %
GPNAM[2]     SMSQ10.100
GPZ2              40.20 %
GPNAM[3]     SMSQ10.100
GPZ3              15.00 %
GPNAM[4]     SMSQ10.100
GPZ4             -10.00 %
GPNAM[5]     SMSQ10.100
GPZ5              -5.00 %
P16             1000.00 usec

======== F1 INDIRECT DIMENSION ========
td1      128
sw_F1    229.998856

F1 - Acquisition parameters
TD                   64
SFO1           100.6284 MHz
FIDRES       723.262756 Hz
SW              229.999 ppm
FnMODE    Echo-Antiecho

F2 - Processing parameters
SI                 1024
SF          400.1500073 MHz
WDW               QSINE
SSB                   2
LB                    0 Hz
GB                    0
PC                 1.40

F1 - Processing parameters
SI                 1024
MC2       echo-antiecho
SF          100.6177971 MHz
WDW               QSINE
SSB                   2
LB                    0 Hz
GB                    0

ppm

1.52.02.53.03.54.04.55.05.56.06.57.07.5 ppm

1.5

2.0

2.5

3.0

3.5

4.0

4.5

5.0

5.5

6.0

6.5

Current Data Parameters
NAME         AKF20-9 2D
EXPNO                 4
PROCNO                1

F2 - Acquisition Parameters
Date_          20220904
Time              18.34 h
INSTRUM       AvanceNEO
PROBHD   Z163739_0291 (
PULPROG     noesygpphpp
TD                 2048
SOLVENT           CDCl3
NS                   16
DS                   16
SWH            3968.254 Hz
FIDRES         3.875248 Hz
AQ            0.2580480 sec
RG                  101
DW              126.000 usec
DE                10.66 usec
TE                298.1 K
D0           0.00011581 sec
D1           2.00000000 sec
D8           0.50000000 sec
D11          0.03000000 sec
D12          0.00002000 sec
D16          0.00020000 sec
IN0          0.00025200 sec
TDav                  1
SFO1        400.1518807 MHz
NUC1                 1H
P1                 8.00 usec
P2                16.00 usec
P17             2500.00 usec
PLW1        19.29999924 W
PLW10        1.37240005 W
GPNAM[1]     SMSQ10.100
GPZ1              40.00 %
P16             1000.00 usec

======== F1 INDIRECT DIMENSION ========
td1      256
sw_F1    9.916869

F1 - Acquisition parameters
TD                  256
SFO1           400.1519 MHz
FIDRES        31.001984 Hz
SW                9.917 ppm
FnMODE      States-TPPI

F2 - Processing parameters
SI                 1024
SF          400.1500073 MHz
WDW               QSINE
SSB                   2
LB                    0 Hz
GB                    0
PC                 1.00

F1 - Processing parameters
SI                 1024
MC2         States-TPPI
SF          400.1500073 MHz
WDW               QSINE
SSB                   2
LB                    0 Hz
GB                    0

AKF20-9  210 mg  NOESY



 
(F) The IR spectrum of AK20-F9 
 

 
 
 
 
(G) The ESIMS spectrum of AK20-F9 
 

 
 
 
  



Supplementary Figure S3. Surface sensory system in zebrafish embryo. 
 
(A-B) Zebrafish embryos stained with the anti-acetylated tubulin showed no distinguishable 
difference of the surface neuronal network in the trunk between the (A) wild type and (B) AK20-
F9 treated embryos. 
(C) The anti-ZO-1 antibody labeled the bump in the head (arrow) of the AK20-F9 treated 
embryo.  

 
 

 


