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Fasting-induced hormones are essential for growth, especially in commercial fish species. As a novel feeding hormone, it is imperative to find the regulatory targets of Asprosin in goldfish. In this study, we compared
Asprosin structure between goldfish and humans, distribution of Asprosin in peripheral and brain tissues, and possible regulatory targets of Asprosin. Molecular cloning demonstrates that Asprosin is highly conserved
in fish species and the 3D protein structure of Asprosin is highly comparable between goldfish and humans. Our experiment presents evidence that Asprosin is ubiquitously expressed in the liver and highly expressed
in the different brain regions. Time course study in goldfish hepatocytes demonstrates that Asprosin stimulates Spexin, Adiponectin and Phoenixin mRNA expression. There is a constant stimulation of Spexin by
human Asprosin, however, the effect of Asprosin on Adiponectin and Phoenixin decrease with time. We also found evidence of Asprosin autoregulation, and the effect is clearly observed at the 6-hour time point. In the
future, more studies needs to be carried out to find the regulators of Asprosin and the signaling mechanism that controls Asprosin regulation.

» Fasting-induced glucogenic hormone

« Discovered by Romere et.al in 2016

« Adipokine produced by white adipose tissues
« Has a precursor — Fibrillin 1 (FBN1)

« Cleaved from FBN1 by furin mediated cleavage at the C-terminus

* Known to directly act on liver and appetite— regulating neurons in the brain Objectives

 Induces hepatic glucose production by using cAMP as a second messenger
* Promotes insulin resistance in skeletal muscles

* In silico protein modeling of goldfish Asprosin
* Distribution of Asprosin in goldfish

* Play a role in a number of cardiometabolic diseases, type-2 diabetes mellitus (T2DM), « Regulatory targets of Asprosin

 Encodes 2 exons — exons 65 and exon 66 in humans disease
« Has receptor - olfactory receptor OLFR734 (G-protein coupled receptor)

Step 1

Designed High
primers with 2 Gel
restriction » Fidelity . purification .

sites

PCR

A 1 AACGCCAACGGAACCGAGGAGCTGCAGAACGATCTGGACT GGGTCAGTCTGGCCAGTGTA

N A

N G T E E L Q N D L DWV S L A S V 2

61 GATGTGGACCACACGCTGCAGCTGCATCTGAACATCAGCACACT GAAGAGCAAAGACCAC

D V

D H TL QL HUL N I 8 T L K S K D H 40

121 ATCATCGACTTCCTGCCGGCGCTGTCCACGCTTGCTAACCACGT GCGCTACACCATCGAC

D F L P AL 8 T L A NH VR Y T I D 60

181 TACGGCAACGACGACGGTCTGTTCCGCATGAACCAGAAGGACGGCGTCAGCTACCTGCAC

Y G

N DD GL F R M N QKD G V S Y L H 80

241 ATATCCAAGAAGAAAGCTCTGCAGCCGGGAGCGTATTATTTACAAATCCACAGCGTGCCG

I S

K K K AL QP G A Y Y L QI H s v p 100

301 CAGAACGGCGGCCCAGAGCGGCCCGACACAGACTACCTCAGCGGGCAGCGAGGAGACGCT

Q N

G G P E R PDTD Y L S G QR G D A 12

361 CTGAACATCAGCGTCCAGATCGTCCTGCACTGA

L N

I §s v Q | V L H

B

Ligation and Select

transformation
into DH5a cells

screening

strains - _
Blue white . Sequencing

AACGCCAACGGAACCGAGGAT CTGCAGAACGAT CTGGACTGGGT CAGTCTGGCCAGTGTA

N ANGTEUDULWOQNUDIULUDWYV S L A S V 2

61 GACGTGGACCACACGCTGCAGCTGCGTCTGAACAT CAGCACACT GAAGAGCAAAGACCAC
D VD HTULQULRULNII S TUL K S KD H 40

121 ATCATCGACTTCCTGCCGGCGCTGTCCACGCTCGCTAACCACGT GCGCTACACCATCGAC

Il I D F L P AL 8 T L ANHVRYT

D 60

181 TACGGCAACGACGACGGTCTGTTCCGCATGAACCAGAAGGACGGCGT CAGCTACCTGCAC
Y GNDDGL FRMNAGQIKDGV S Y L H 80

241 ATATCCAAGAAGAAAGCTCTGCAGCCGGGAACGTATTATTTACAAATCCACAGCGTGCCG
I § K K K AL QP G TY Y L QI H S V P 100

301 CTGACCGGCAGCCGAGAGCCCACGGGCGAGCCGGACTCAGACTACCTCAGCGGACAGCTG
L T G S R EUPTGEWUPUD SDY L S G Q L 12

361 GGAGACGCTCTCCACATGAGCGTCCAGATCGTCCTGCACTGA
G DA LHMS VQ 1l V L H =+

Fig. 1 Goldfish FBN1a cDNA (A) and FBN1b cDNA (B) sequence corresponding to the Asprosin CDS. Sequences shaded
green represent helices, blue represent beta-pleated sheets, and the uncolored regions are coils.
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Multiple sequence Alignment - Phylogenetic Analysis - Protein modeling
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Goldfish 1a IHSVPQNGGPE------ RPDTDYLSGQRGDALNISVQIVLH 130
Common Carp 1a IHSVPQNGGPE------ RPDTDYLSGQRGDALHISVQIVLH 130
Goldfish 1b IHSVPLTGSREPT---GEPDSDYLSGQLGDALHMSVQIVLH 133
Common carp 1b IRSVPLTGSREPT---GEPHTE----------cccccu--- 114
Grass Carp IRSMPLSGRKEPA--EEQPDTDYLSGQLGDALLMRVQIVLH 131
Zebrafish IRSVGGK--DQ-=-=-=-~--~ RPETDYLSGQLGGALIMRVQIVLH 128
Xenopus INSVPLYKEKELFQLEDKHDRDYLSGELGDILKMKITILLH 138
Lizard ISSIPLYKKKELNQLEDKHDKDYLSGELGDNLKMKIEILLH 140
Chicken ISSIPLYKKKELNQLEEKHDKDYLSGELGDNLKMKIQILLH 139
Finch ISSIPLYKKKELNQLEAKHDKDYLSGELGDNLKMKIQILLH 139
Mouse ISSTPLYKKKELNQLEDRYDKDYLSGELGDNLKMKIQILLH 140
Rat ISSTPLYKKKELNQLEDRYDKDYLSGELGDNLKMKIQILLH 140
Bovine ISSTPLYKKKELNQLEDKYDKDYLSGELGDNLKMKIQILLH 140
Human ISSTPLYKKKELNQLEDKYDKDYLSGELGDNLKMKIQVLLH 140
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Fig. 2 Alignment of FBN1 protein sequences (A). Goldfish asprosin protein sequences were aligned with homologous sequences from other
vertebrate species in SnapGene using the T-Coffee algorithm. Amino acid sequences shaded in grey represent conserved residues.

Percentage identity is listed on the right. Phylogenetic analysis of FBN1 sequences (B). Vertebrate FBN1 coding sequences was used to
construct the guide tree for evolution. Neighbor-joining method in MEGA X was carried out with bootstrap values derived from 1000 replications

as indicated by the number on each individual node.
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Fig. 3 Protein modeling of Human Asprosin, Goldfish

Asprosin 1a and Goldfish Asprosin 1b (A). The ribbon plot
illustrates the secondary protein structures, and the surface plot
demonstrates the charge distribution. The protein models were

predicted using AlphaFold2 software. Chimera software was used

to draw the ribbon plot and the surface plot was drawn by

ChimeraX software. The location of the a-helices and B-pleated
sheets in the amino acid sequence (B). ‘o’ represents the a-
helices in goldfish while ‘Hao’ represents the a-helices in human, 8-
pleated sheets are represented by ‘f’. The numbers denotes the
order of a-helices and B-pleated present. Conserved regions are

shaded in grey and percentage identity is listed on the right.
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Fig. 4 Gene structure of goldfish FBN 1a and FBN 1b. Schematic diagram showing the Asprosin coding region of Goldfish FBN 1a gene
(A) and Goldfish FBN 1b gene (B). The Goldfish FBN1a gene encoding 2869 amino acids is 55348 bp in length while Goldfish FBN1b gene is
55978 bp long and encodes 2864 amino acids. The complete gene structure was obtained from NCBI.
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Fig. 5 Tissue distribution of Goldfish Asprosin 1a (A) and Asprosin 1b (B). The gel pictures demonstrate the distribution of Asprosin
in peripheral tissues and brain in goldfish. Beta-actin has been used as internal control and water was used as template for negative

control.
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Fig. 6 Time course effect of Human Asprosin (50 nM) on goldfish Spexin (A), Adiponectin (B), PNX A20 (C), PNX B20 (D),
Asprosin 1a (E) and Asprosin 1b(F) mRNA expression from 3hr to 24 hr. Data are normalized with 18S rRNA and are expressed as
Mean = SEM. Sidak Test followed and “**** indicates p < 0. by Two-way ANOVA was performed to determine a statistical significance of
p<0.05 as denoted by the different letters on treatment groups. Significance is denoted by *’; where ™’ indicates p = 0.0332, “** indicates p
= 0.0021, *** indicates p = 0.0002001.

Asprosin is highly conserved among species

In goldfish, Asprosin 1a has 3 a-helices and 7 B-pleated sheets, while Asprosin 1b has 2 a-helices and
[ B-pleated sheets

Protein modeling demonstrates that human Asprosin and goldfish Asprosin are highly comparable.
Asprosin is ubiquitously expressed in goldfish hepatocytes and highly expressed in the brain

Asprosin can regulate Spexin, Adiponectin, Phoenixin A20 and B20 in goldfish.

Presence of Asprosin autoregulation

Future Direction

* Dose dependency with human Asprosin

* Make recombinant goldfish Asprosin 1a/1b

« Check for comparable results with goldfish
Asprosin treatment

« Carry out experiments with pituitary cells
* Neuroendocrine regulation of asprosin
« Signal transduction study

* Romere, C., Duerrschmid, C., Bournat, J., Constable, P., Jain, M., Xia, F., Saha, P. K., Del Solar, M., Zhu, B., York, B., Sarkar, P., Rendon,
D. A., Gaber, M. W., LeMaire, S. A., Coselli, J. S., Milewicz, D. M., Sutton, V. R., Butte, N. F., Moore, D. D., & Chopra, A. R. (2016).
Asprosin, a fasting-induced glucogenic protein hormone. Cell, 165(3), 566—-579. https://doi.org/10.1016/j.cell.2016.02.063

« Duerrschmid C., He Y., Wang C., Li C., Bournat J.C., Romere C., Saha P.K., Lee M.E., Phillips K.J., Jain M., et al. Asprosin is a centrally
acting orexigenic hormone. Nat. Med. 2017;23:1444—-1453. doi: 10.1038/nm.4432

« Miao, Y., Qin, H., Zhong, Y., Huang, K., & Rao, C. (2021). Novel Adipokine Asprosin modulates browning and adipogenesis in white
adipose tissue. Journal of Endocrinology, 249(2), 83—-93. https://doi.org/10.1530/joe-20-0503




