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[ Abstract] Objective To understand some key genes and metabolic/inflammatory pathways triggered by high fat/
high cholesterol ( HF/HC) diet-induced hyperlipidemia in Mongolian gerbil. Methods  Sixty 90-day-old Mongolian
gerbils (including both sexes) were used in this study. The gerbils were divided into normal group (n =30, control diets)
and model group (n =30, Hf/HC diets). Hyperlipidemia was induced for 4 weeks. To extract mRNA for transcriptome by
RNA-Seq deep sequencing and bioinformatics. Results The results showed that 47 522 de novo gerbil genes ( =100 bp
unigene) were obtained, with a total of 26.9 Mb, and about 82.53% sequence was homologous with the exon in the
common genome bases. There were 21 125 differential genes between the hyperlipidemia gerbil and normal gerbil groups,
including 16 087 down-regulated and 5038 up-regulated genes. There was a significant trend of downregulation compared

with the normal group (P < 0.01). There were eight pathways significantly related to the metabolic inflammation in
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hyperlipidemia (P <0.01), and among the expressed genes of these pathways, 15 immune- and inflammation-related genes

were significantly down-regulated (P <0.01). Conclusions RNA-Seq and bioinformatics techniques can be used as a

powerful tool for overall gene-transcription in hyperlipidemic gerbil models. Some key genes and pathways screened in this

study may become candidate genes or operating targets in the future research.
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HERCET T 4% Read (FEAKIR) o 25T Solexa HdlaffiR
FRFEE R, X SRR EA T 0 R AL 2 ( BIH]
Tl e Mk R ERARET R B, B R BESN 5 bp, KB
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FEPFEEFEA unigene 520 HEUHE gene #E47 L
B, gene MR IRMESEAT N RETERE . HE R AHALLL
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HIRLE >30% , H e < le-5 MYTERE, FIH WEGO Xf
RN A FEF AT gene ontology ( GO ) 432K 48
i1 % A ¥£ Biological Process, Cellular Component,
Molecular Function =29 A94% GO term, 31T
KEGG (Kyoto Encyclopedia of Genes and Genomes )
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BT GO A KEGG W& 537, it T LA 43

i (phyper) THE AT 5 F A 7] GO/Pathway 4328
HREANREE 43 S P AR, 9T FDR #F47RCIE
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PEHAAL Y S RNA K 28 s 118 s Ti G4
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A H B EER TR IR FE AT Y1, SR 5t 2% B
JEWABE JE LK 53 15, LA A B A 3 DR 0 0 R S
PE, TEBARR NG T, A 51415 25 40
VA2, B ik il 2 3 RO AE — 08, 3R W
POGE T PCR 97 MY B e PRy, JTARRE et
B ROFMIETE S8 PCR 935 UK S5 R — 3, SCRtE
H PCR 255 R 2 - AACt sk Fon, I 5E
K SPSS 13. 0 %A% (SPSS Inc. Chicago, IL, USA)
HATSE T, KRB XT T 4 %9 7% ( Paired-Samples T
Test ) 73BT 1= B 100 AE % < VD RS PR 6 3k iy 5 i)
XU ZE A Bl s 7 X A « AR iR
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TR,

F1 HSEANTH Q-PCR B

Tab.1 Q-PCR primers for transcripstome sequencing

JEIA 14551 RBEE  RKRE
Genes Primers Length Tm
M e ™
e
o I
i TR
T
o (T .
VAL cemeancess 2
2 #R

2.1 MFHEAER

RNA-seq Z¥E 4t 6. 68 T )1 7%, K J&E 94. 63
bp , M FEAE base 5 /& 2G %K, De novo PR
WRAASE] T A R IEN 47 522 4~ (B =100 bp 1
unigene ) , K/ 26.9 Mb; 2 82. 53% J5 51 4y b Xif )
FERA EAN TR F S KT 1000 bp B
unigene A 8 015 ~(£2)
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Tab.2 Results of unigene de novo

=100 bp =500 bp  =1000 bp N50

N9O Total length

Max length ~ Min length Average length

Gene 47 522 16 847 8 015 1042

229 26 897 432 9 905 121

566. 00

T :N50 - 4 unigene A BT HEIT , AR unigene BEIEEL, Y BT IR H unigene SBHEEEUT 50% B 1) unigene (1< 3 3 NOO LAKHABLY 15

w8t

Note ; Unigene length N50: Unigenes are ordered from long to short, unigene base numbers are accumulatively added, and when the total base number

reaches 50% . Unigene length NOO is calculated in a similar way.
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PRI 3 0 B A B, TR AIMF BB | NR | SWISS-
PROT, CDD, PFAM . TREMBL J& (¥ 3& X 43 5] #7
51.43% .49.20% . 50.93% . 32.65% .44.19%
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KNP B unigene TEBEF] ko00010 ( HiHh 41 (8,3 /R 11
B EEER) .
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Tab.3 Top 5 pathways of unigenes of the Mongolian gerbil

i % Pathways FEHEL Gene_num
ko00190, Oxidative phosphorylation 1533
k005012, Parkinson’ s disease 1 528
ko05016, Huntington’ s disease 1 508
ko05010, Alzheimer’s disease 1505
ko04260, Cardiac muscle contraction 1224

2.4 Q-PCR WiF
PIFHEZLZY cDNA VR AR , XTI T 10 £5

W BE R BER B, AR AL S 00 S L 4 AR b AT 9 14, 75
S5 L PR ) b o il 22, bR o IR ZR A R2 EER K T
0. 980, A5 HE K 4 3 2R T 95% ~105% Z
6], H AL 5 S35 P 3 RCR AT 100%
HEMZ R 8RR 2 A 5% , 7] LU
FIOEER PCR 0 (E 2)

B2 LA Q-PCR RiEM 45 H

Fig.2 Quantitative real-time PCR verification of 7 genes
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