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Abstract: [Objectives] After long-term natural selection, the Bactrian Camel (Camelus bactrianus) has many
special biological characteristics, such as strong thirst tolerance, hunger tolerance and the ability to adapt to
bad weather. Nesfatin-1 is a peptide composed of 82 amino acids. It is derived from the protein hydrolysis of
its precursor NUCB2 in prohormone convertases (PCS) at Lys 83 - Arg 84 site. It can regulate the efficiency
of energy metabolism and inhibit appetite. To study the distribution and expression of NUCB2/Nesfatin-1 in
Bactrian camels, in order to explore whether Bactrian camels have a unique way of energy metabolism and
whether it is related to the absence of metabolic diseases. [Methods] The hapten polypeptide of specific
epitope of Bactrian camel NUCB2/Nesfatin-1 protein was synthesized by chemical synthesis method. The
hapten was coupled with keyhole limpet hemocyanin (KLH) by maleimide method, and polyclonal antibody
against single antigenic epitope of NUCB2/Nesfatin-1 protein was prepared by immunizing animals, Western
blot was used to detect the expression of NUCB2/Nesfatin-1 protein in the hypothalamus (arcuate nucleus,
solitary tract nucleus, ventromedial nucleus), anterior peak fat, posterior peak fat, stomach (tissue around
gastric fundus gland), duodenum, jejunum, ileum, cecum, colon, rectum, pancreas, liver and abdominal
adipose tissue of Bactrian camel. The expression of NUCB2/Nesfatin-1 mRNA in the above tissues o was also
detected by fluorescence quantitative PCR. 7-test analysis was used to analyze the results by using graphpad
prism 5.0 software. [Results] The synthesized Bactrian Camel NUCB2/Nesfatin-1 protein had few
polypeptide heteropeaks at specific epitopes, and its purity was calculated to be more than 95%. The mass
charge ratio [M + 4H]*" and [M + 3HJ*" of the polypeptide was in line with its expectation (Fig. 1, 2). The
titer of the polyclonal antibody against NUCB2/Nesfatin-1 protein determined by indirect ELISA was 5.12 x
10°, and the polyclonal antibody was successfully prepared (Fig. 4). The prepared polyclonal antibody of
NUCB2/Nesfatin-1 was used to detect the distribution of NUCB2/Nesfatin-1 protein various tissues and
organs mentioned above. It was significantly expressed in adipose tissue and pancreas of Bactrian Camel (Fig.
7, 8). The distribution of NUCB2/Nesfatin-]l mRNA in Bactrian camel was detected by fluorescence
quantitative PCR. It was found that the gene was expressed in the detected tissues, especially in abdominal fat
and liver tissues (Fig. 9). [Conclusion] In this study, a specific antibody against Bactrian Camel NUCB2/
Nesfatin-1 protein was successfully prepared by analyzing antigen epitopes and synthesizing peptides, and the
antibody has high titer and strong specificity. The distribution of NUCB2/Nesfatin-1 in Bactrian Camels was
detected at the protein level by the successfully prepared specific antibody, and then the distribution of
NUCB2/Nesfatin-1 in Bactrian Camels was detected at mRNA level by fluorescence quantitative PCR.

Through the analysis of the results, it is found that NUCB2/Nesfatin-1 is highly expressed in the peripheral
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adipose tissue, and it may play a role in inhibiting appetite in the regulation of thirst and hunger tolerance

mechanism of Bactrian camel, so that Bactrian Camel can endure long-term hunger. It is speculated that

NUCB2/Nesfatin-1 protein may inhibit the differentiation of adipocytes, promote the hydrolysis of lipid

droplets in adipocytes and provide energy for the body in Bactrian Camel. Its specific function in adipocytes

needs our further study.
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HHREE RALI 2 IR 7 51 R HERA T
22 ZRAEBRRN 2
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Fig. 1 Thehigh perfermanceliquid chromatography (HPL C) result of the peptide
Sample Description Instnument Agilent-6125B
Analyzcd date: 2020-06-23 Probe: ESI Probe Bias: +4., Skv
Analyst: YU Nebulizer Gas Flow: 1.5L/min Detector: 1. Skv
Sample: CD-15 CDL: -20.0v T. Flow.: 0.2 ml/min
MW.: 1806.98 CDLTemp.: 250 C B. Conc.: 50%H20/50%ACN
Lot. No.: P200618-MJ811968 Block Temp.: 200 C
100 |452.8 .
_ [M + 4H]* Max: 3.71582t + 116
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Fig.2 Themsaa spectrometry (MS) result of the peptide
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Fig. 3 Thestandard curve of cysteine
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Fig. 4 Analysisof antiserum titer by ELISA

125 ku HBIFE 46 (B 5), B N EEERE
B, SRPUEA 1eG.

ku M 1 2 3
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Fig.5 SDS-PAGE €electrophoresis of
polyclonal antibody

M. HESTREAME 1. 24 3 D 3IRA%IMLE 2 STk,
M. Marker; 1, 2 and 3 showed the purified polyclonal antibody.

25 ZEEHUARNXETEMES NUCBY
Nesfatin-1 & H

9 VAR I I i 1 S s BN 25 B (&) 6) HhmT
DUE i, 7E 55 ku Ak 9 WS TE ) H IILBH P 2% 71
51t NUCB2/Nesfatin-1 ) H 85 11K/
N 47.5 ~ 55 ku —E, Uk B 24 1) 2 e BE S A AT

kn 1 2 3 4 5 6 7 8 9
e T

B 6 9I&IRIE Western blot EFIE 4347
Fig. 6 Western blot analysis of serum
in 9-peak Camel
1 ~ 9 XU B AL 375 1 G BV ]

1 ~ 9 were the Western blotting maps of Bactrian Camel serum.

DU S 14 1R B BE 44 A Y NUCB2/Nesfatin-1
=P
26 NUCB2/Nesfatin-1 & HAEXNI&LE 15 Fh
HAFRIE
Xt 3 U X e 2H 23 7 () NUCB2/Nesfatin-1
EERIEFEHEAT N, WELE a B NUCB2/
Nesfatin-1 & [ 75 f5 W g 7 o 308 8 m , M 7E
ATVEARIGT . PEERARNGT . BEAR. AF. SoRAZ. 9K
FRAZFE PR h Rk AR (B 7a, Bl 8);
a “1234567_879101112131415
43 ku -
b 123456789&01112131415
55ku
43 ku
c 123456 78
55 ku
43 ku

9 1011121314 15

B 7 MELE 15 Fh4HLR Western blot EJZEAT
Fig. 7 Western blot analysis of NUCB2/Nesfatin-1
expression 15 tissues of Bactrian Camel

as b ¢ N 3 IEXUETEMA . Western Blot ] a. b Fl ¢ Hikid
WA, 1 SR 2. BOUEARNT: 3. JSWEARI: 4. B 5. =
folp: 6. 2las 7. Wi 8. Bl%: 9. 4l%: 10. B 11. B
12 HFs 13, BEEBHE Wis 14 I K 15 BN 0 #% .
NUCB2/Nesfatin-1 £ 44 55 ku, B-actin WS AN 43 ku.

a, b and ¢ showedthree Bactrian Camel individuals respectively.
Lines in a, b and ¢ of Western blot are 1. Arcuate nucleus; 2. Anterior
peak fat; 3. Posterior peak fat; 4. Stomach; 5. Duodenum; 6. Jejunum,;
7. Ileum; 8. Cecum; 9. Colon; 10. Rectum; 11. Pancreas; 12. Liver;
13. Abdominal fat; 14. Nucleus tractus solitarius; 15. Ventromedial
nucleus. NUCB2/Nesfatin-1 protein is 55 ku, the B-actin internal

reference protein was 43 ku.
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Fig. 8 Distribution of NUCB2/Nesfatin-1 protein in varioustissues and organs of Bactrian Camel
HARED av b A ¢ XUELE 15 Fhl 24 NUCB2/Nesfatin-1 2 H #IAHX &5, #5107 H) NUCB2/Nesfatin-1 HH G EEN 1, RHIEIRYE 15
FRAGIBATA NI L, o ZRREZE (P<0.00D), ** ZERIEWEE (P<0.0D), * ZFEFE (P<0.05).
The histogram shows the relative content of NUCB2/Nesfatin-1 protein in 15 tissues of a, b and ¢ Bactrian Camels. The content of NUCB2/Nesfatin-1
protein in 1. ileum is set as 1. 15 tissues of each camel are compared within the group. ***. extremely significant difference between the
treatments (P < 0.001), ** the representative difference was very significant (P < 0.01), * significant difference between treatments (P < 0.05).
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Fig.9 NUCB2/Nesfatin-1 mRNA expression in different tissues and organs of Bactrian Camel
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The figure shows the relative content of NUCB2/Nesfatin-1 mRNA in 15 tissues of a, b and ¢ Bactrian camels. The content of NUCB2/Nesfatin-1
mRNA in 1. ileum is set as 1. 15 tissues of each camel are compared within the group. *** extremely significant difference between the treatments
(P <0.001), ** the representative difference was very significant (P < 0.01), * significant difference between treatments (P < 0.05).
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