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Table S1 Optimization of spray voltage

Spray voltage 1 kV 2kV 3kV 4 kv 5kV 6 kV
RSD RSD RSD RSD RSD RSD
Compound mean (%) mean (%) mean %) mean (%) mean %) mean (%)
Squalene 2.02E+05 437 | 789E+05 691 | 1.96E+06 6.69 | 2.76E+06  7.30 | 2.94E+06 439 |248E+06 5.77
Lanosterol 342E+05 2.68 | 5.54E+05 443 | 723E+05 192 | 223E+06  8.63 | 5.73E+06  2.12 | 6.63E+06 9.04
7 Dehydrocholesterol 3.60E+05 341 | 941E+05 435 | 238E+06 1098 | 2.83E+06 1258 | 1.68E+06  5.65 | 1.27E+06 5.79
24 Hydroxycholesterol 1.62E+04  5.57 | 3.02E+04 8.67 | 1.20E+05 244 | 1.66E+05 11.73 | 1.50E+05 227 | 1.74E+05 597
25 Hydroxycholesterol | 3.80E+03 429 | 3.62E+03  6.68 | 1.20E+04 496 | 2.20E+04  9.68 | 4.19E+04 532 | 5.67E+04 748
27 Hydroxycholesterol | 7.67E+03 192 | 8.61E+03 548 | 1.65E+04 6.06 | 2.39E+04 539 | 3.07E+04 11.74 | 3.78E+04 4.50
Progesterone 728E+05 9.16 | 2.55E+06 944 | 3.08E+06 10.86 | 249E+06 13.67 | 1.08E+06 10.68 | 7.25E+05  5.66
Corticosterone 5.83E+05 533 | 1.75E+06  7.86 | 4.54E+06 8.77 | 585E+06 421 | 555E+06 1.06 | 4.38E+06 332
Testosterone 141E+06 10.77 | 4.01E+06 5.75 | 9.78E+06  3.56 | 1.56E+07  8.52 | 1.20E+07 4.10 |9.18E+06 10.69
Table S2 Optimization of resolution
Resolution 17,500 30,000 70,000 140,000 280,000
RSD RSD RSD RSD RSD
Compound mean (%) mean %) mean %) mean %) mean %)
Squalene 2.15E+06  8.77 | 2.82E+06  3.25 2.76E+06 730 | 2.31E+06 139 | 2.04E+06  9.80
Lanosterol 230E+06  6.63 1.69E+06 949 | 223E+06  8.63 1.58E+06  12.80 | 1.63E+06  5.08
7 Dehydrocholesterol 0.00E+00  0.00 | 0.00E+00  7.74 |2.83E+06 12.58 | 0.00E+00  0.00 | 0.00E+00  0.00
24 Hydroxycholesterol 1.68E+05  7.21 2.19E+05  5.88 1.66E+05  11.73 | 220E+05 11.10 | 1.58E+05  7.72
25 Hydroxycholesterol 4.10E+04 15.63 | 2.76E+04 799 |220E+04 9.68 |2.07E+04 9281 1.35E+04  9.01
27 Hydroxycholesterol 4.84E+04 834 | 3.02E+04 584 |239E+04 539 | 2.20E+04 1.75 1.72E+04  7.14
Progesterone 475E+06 625 | 441E+06 1097 | 249E+06 13.67 |320E+06  9.62 | 249E+06  0.28
Corticosterone 597E+06 520 | 3.10E+06  3.88 5.85E+06  4.21 6.20E+06 1.74 | 486E+06  5.10
Testosterone 1.09E+07 1.06 1.15E+07 1.82 1.56E+07 8.52 1.51E+07  7.37 1.21E+07 234




Table S3-1 AGC Parameter optimization

AGC target 2e4 Se4 le5 2e5 5e5

RSD RSD RSD RSD RSD
Compound mean %) mean (%) mean %) mean (%) mean (%)
Squalene 408E+06 8.68 | 544E+06 3.79 | 8.85E+06 13.17 | 5.44E+06  6.99 1.94E+06 8.73
Lanosterol 1.02E+07 8.27 | 495E+06 1427 | 7.13E+06  4.77 | 248E+06 3.14 | 939E+05 11.23
7 Dehydrocholesterol 329E+06 8.78 | 3.59E+06 13.36 | 496E+06 542 |4.82E+06 4.07 | 224E+06  4.15
24 Hydroxycholesterol 0.00E+00  0.00 | 0.00E+00 0.00 | 0.00E+00 0.00 | 6.18E+05 6.10 | 5.09E+04  9.63
25 Hydroxycholesterol 0.00E+00  0.00 | 0.00E+00 0.00 | 0.00E+00  0.00 | 0.00E+00 0.00 | 0.00E+00  0.00
27 Hydroxycholesterol 0.00E+00  0.00 | 0.00E+00 0.00 | 0.00E+00  0.00 | 0.00E+00 0.00 | 0.00E+00  0.00
Progesterone 227E+07 9.00 | 2.57E+07 10.70 | 2.40E+07 12.69 | 1.81E+07 1441 1.30E+07 6.11
Corticosterone 1.13E+07 533 | 122E+07 742 | 1.12E+07 0.51 | 1.08E+07 2.99 837E+06 791
Testosterone 2.38E+07 2.57 | 236E+07 4.66 | 3.23E+07 6.83 | 2.92E+07 2.25 1.54E+07 325

Table S3-2 AGC Parameter optimization
AGC target le6 3e6 5e6
RSD RSD RSD

Compound mean %) mean %) mean %)
Squalene 1.27E+06 6.76 2.76E+06 7.30 7.65E+05 8.49
Lanosterol 7.40E+05 9.51 2.23E+06 8.63 6.15E+05 3.73
7 Dehydrocholesterol 1.76E+06 1238 | 2.83E+06 12.58 | 1.25E+06 3.96
24 Hydroxycholesterol 341E+04  6.80 1.66E+05 11.73 | 2.16E+04  10.03
25 Hydroxycholesterol 0.00E+00 0.00 2.20E+04 9.68 8.39E+03 9.16
27 Hydroxycholesterol 0.00E+00 0.00 2.39E+04 5.39 9.18E+03 7.77
Progesterone 8I91E+06  3.66 |249E+06 13.67 | 5.24E+06 12.82
Corticosterone 6.76E+06 1.66 5.85E+06 421 4.15E+06 3.98
Testosterone 1.20E+07 0.48 1.56E+07 8.52 6.52E+06 3.17




Table S4 Injection time optimization

Injection time 100 ms 150 ms 200 ms 250 ms
RSD RSD RSD RSD
Compound mean (%) mean (%) mean (%) mean %)
Squalene 1.16E+06 0.00 3.05E+05 7.46 8.46E+06 5.61 1.19E+06 7.54
Lanosterol 1.08E+06 4.12 9.88E+05 4.88 7.13E+06 2.34 9.93E+05 8.39
7 Dehydrocholesterol 145E+05 1048 | 1.20E+05 2.70 4 96E+06 7.57 1.20E+05 6.08
24 Hydroxycholesterol 7.90E+03 7.53 1.21E+04  9.06 1.66E+05 5.10 8.10E+03 8.07
25 Hydroxycholesterol 6.31E+03 7.38 7.90E+03  10.02 | 2.20E+04 1.38 6.23E+03 8.55
27 Hydroxycholesterol 2.14E+04 9.81 2.08E+04 9.21 2.39E+04 2.33 2.08E+04 1.73
Progesterone 1.18E+05 8.20 1.17E+05 441 240E+07 1.44 0.00E+00 8.21
Corticosterone 4 88E+05 4.58 5.45E+05 5.77 1.12E+07 2.50 4.75E+05 11.29
Testosterone 2.87E+05 9.82 3.19E+05 2.40 3.23E+07 6.32 2.85E+05 7.01
Table S5 Flowrate optimization
Flowrate 50 ul/min 100 ul/min 150 ul/min 200 ul/min

mean RSD mean RSD mean RSD mean RSD
Compound (%) (%) (%) (%)
Squalene 0.00E+00 0.00 521E+06 239 | 431E+05 894 | 1.06E+05 321
Lanosterol 5.70E+05 321 7.13E+06  3.64 | 6.76E+05 4.13 | 0.00E+00  0.00
7 Dehydrocholesterol 0.00E+00 0.00 496E+06  4.52 1.05SE+08 242 | 1.77E+07 13.75
24 Hydroxycholesterol 740E+04 6.61 1.15E+04 2.80 | 5.57E+04 1.18 | 1.01E+04 11.30
25 Hydroxycholesterol 1.22E+05 5.02 1.22E+04  9.23 | 6.04E+03  7.01 1.26E+04 12.34
27 Hydroxycholesterol 2.06E+05 7.99 221E+04 737 |348E+04 9.72 | 3.11E+04 8.30
Progesterone 0.00E+00 0.00 240E+07  4.50 | 2.65E+07 833 | 2.56E+07 13.02
Corticosterone 0.00E+00 0.00 1.12E+04  8.32 | 993E+06 4.82 | 7.95E+05 10.52
Testosterone 0.00E+00 0.00 323E+07 123 | 2.07E+07 456 | 1.55E+07 4.16




Table S6 Needle position optimization

Needle position A B C D

RSD RSD RSD RSD
Compound mean (%) mean (%) mean (%) mean (%)
Squalene 358E+06  7.66 | 548E+06 237 | 431E+05  4.29 1.72E+06  9.71
Lanosterol 3.02E+06 1.02 | 247E+06  4.58 6.76E+05 737 | S5.11E+06  8.66
7 Dehydrocholesterol 552E+07  12.09 | 4.89E+07  8.66 1.05E+08  4.14 141E+08  11.26
24 Hydroxycholesterol 3.13E+04 979 | 691E+04 450 | 557E+04  7.58 1.14E+04  13.25
25 Hydroxycholesterol 1.20E+04 498 1.09E+04 732 6.04E+03 1370 | 1.65E+04  8.18
27 Hydroxycholesterol 249E+04 1090 | 3.09E+04  8.11 3.48E+04 1389 | 527E+04 542
Progesterone 7.00E+06  3.16 1.50E+07  9.23 2.65E+07 8.67 | 439E+07 455
Corticosterone 145E+07  11.67 | 1.09E+07 242 9.93E+06  6.91 1.73E+07  3.62
Testosterone 3.01E+07  2.09 |2.10E+07 7.1 207E+07  6.64 | 2.77E+07 328

Table S7 Extraction method optimization
Methods Bligh and Dyer MeOH SPE
mean RSD mean RSD mean RSD

Compound (%) (%) (%)
Squalene 929E+05 420 |222E+06  4.68 145E+06 236
Lanosterol 266E+06 1.12 | 2.66E+05 795 |4.10E+05 10.30
7 Dehydrocholesterol 9.84E+04 235 | 1.68E+04 548 | 2.69E+05  7.36
24 Hydroxycholesterol 930E+03 4.65 | 1.68E+04 985 322E+04 835
25 Hydroxycholesterol 1.87E+04 7.63 | 6.39E+03 595 322E+04 256
27 Hydroxycholesterol 1.38E+04 887 | 1.87E+04 634 | 322E+04  6.35
Progesterone 427E+04 436 | 549E+04 235 8.02E+04 9.23
Corticosterone 430E+05 428 | 5.74E+05 193 | 235E+05  7.33
Testosterone 2.68E+05 135 | 2.02E+05 1.80 | 6.54E+06  4.89




Table S8 Accuracy and estimated concentration of steroids in killifish tissues

Compound

Estimated concentration in tissues

ci’relpmoesrﬁin Appm young/old (pg/mL)
gut liver ‘ brain ‘ gonad
Squalene CsoHso -1.407 | =036-033 =0.35-0.17 =0.34-0.15 ~0.9-0.45
Lanosterol C3Hs00 -2.322 ~21-22 ~21-12 ~63-1.6 ~56-32
7 Dehydrocholesterol C»H40 -0.781 ~20-21 ~12-6 ~25.23 ~42-49
24 Hydroxycholesterol Cy7Hy60, -3.938 ~10-9 ~12-10 ~10-5 ~10-13
25 Hydroxycholesterol CyH460, -2.198 ~4-5 ~5-10 ~10-20 ~5-37
27 Hydroxycholesterol CyHy40, -2.274 ~2-4 ~0.2-2 ~2-10 ~10-41
Progesterone C,H;300, 1.634 ~172-50 ~44-40 ~50-23 ~181-40
Corticosterone C,H;00, 2.648 ~39-44 ~20-25 ~20-25 ~81-62
Testosterone C1oHp50, 2919 | =670-698  =374-113  =117-112  =3240-328

Table S9 LC-Gradient

Time Eluent

(min)  %B
03 10
8 99
10 99
11 10

12 10




Figure S1

Gut Tissue
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Fig. S1 Quantification of steroid in gut tissue of young and old killifish. Statistical test were performed using
t-test. * P <0.05, ** P <0.01, *** P <0.001



Figure S2

Liver Tissue
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Fig. S2 Quantification of steroid in liver tissue of young and old killifish. Statistical test were performed using
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Figure 83

Brain Tissue
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Fig. S3 Quantification of steroid in brain tissue of young and old killifish. Statistical test were performed
using t-test. * P <0.05, ** P <0.01, *** P <0.001



Figure S4

Gonad Tissue

7 Dehydrocholesterol

Tanosterol

Squalene

e

o < o

20UBpPUNQGE dANE[AI

et

sk

ik

—_

28] o

22UBPUNQE dANE]AI

u
1
N

dk

3._

ol

w (=] w
— —_ o
(= (=] (=]

22UBpUNQE dANE[AI

0.00

2
[#] L
B . _Iii @o
E . “,
)
2 >
M *
32 P
) (7
T K
= o
[a] m.@
%
——reeee———]
L8] < oy <
—_ — o =
J0UBPUNQE SATIE[AT
S
3 = __.|ti-+ F 2,
7] | (2]
= L \Om
: . s
9 *
S
b
s
S S
> Nz
o %
o] 0,
N %,
%
| S S S —
S e W e
ol —_ — (=} (=]
QOUBPUNGE DATIR[DI
2
@ l_ll.-._- - o,
.m (7]
= | b@Q
(3]
o)
m, »
2
>
T ° _Il.-. ol <
~ ¢ _ %
n (7)
@, T,
< Dy,
a1 %,
<

2.0
1.5
1.0
0.5

aduUBpUNQE DATJR[AI

0.04

Testosterone

Corticosterone

Progesterone

i
\G%Q
* | %
*
*
. _lT.Q.Q_ ° - oo&v
o
“2,
m\c%
" = . =
2DUBPUNGE dATIE[AT
=t 14
| “o,
- %
L o.vQQ
(s}
R
%
O
—
(o] (o] — <
J0UBpUNE dATB[AI
a
. -
I .0\0
L o,
“
L) ® - ®
2
\bmuo,
| S S S a— 0%

3ouBpUNqE dATR[AI

Fig. S4 Quantification of steroid in gonad tissue of young and old killifish. Statistical test were performed

using t-test. * P <0.05, ** P<0.01, *** P <0.001



Table S10 Comparison with existing LC-MS based method

Compound LOQ lonisation/Setup References
Cortisol 2.5nmol/L HPLC-ESI-MS/MS (1)
170H pregnelone 43 pg/mL HPLC-ESI-MS/MS 2)
Testosterone 22 pg/mL HPLC-ESI-MS/MS 2)
Pregnelone 250 pg/mL HPLC-ESI-MS/MS 3)
Testosterone 72 pg/mL HPLC-ESI-MS/MS @)
Testosterone 20 pg/mL HPLC-ESI-MS/MS 5)
Testosterone 20 pg/mL HPLC-ESI-MS/MS (6)
Testosterone 20 pg/mL HPLC-ESI-MS/MS @)
Testosterone 50 pg/mL HPLC-ESI-MS/MS ®)
Lanosterol 50 ng/mL APCI 9)
Squalene 50 pg/mL GC-MS (10)
Lanosterol 20 pg/mL HPLC-ESI-MS/MS (10)
7 Dehydrocholesterol 200 pg/mL HPLC-ESI-MS/MS (10)
7-a/B-OHC, 0.5 ng/ml HPLC-ESI-MS/MS (10)
25-hydroxycholesterol 4.0 ng/mL HPLC-ESI-MS/MS 1D
27-hydroxycholesterol 5 ng/mL HPLC-ESI-MS/MS (11)
27-hydroxycholesterol 4 ng/mL HPLC-ESI-MS/MS (11
7-dehydrocholesterol 26.0 ng/mL HPLC-ESI-MS/MS 1D
Several sterols 0.01 to 20 ng/mL HPLC-ESI-MS/MS (12)
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