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[ Abstract]  Objective To establish a method for detecting mRNA expression levels of the fatty acid-binding
protein 4 gene ( FABP4) in crab-eating macaques, Macaca fascicularis. Methods Six pairs of primers for real-time
quantitative polymerase chain reaction (RT-qPCR) were designed according to the mRNA sequence of the FABP4
gene. Adipose tissue was collected from Macaca fascicularis, and total RNA was extracted and reverse transcribed into
¢DNA. RT-qPCR was carried out using the designed primers, and the primers with the most sensitive detection and
without non-specific amplification were selected according to the amplification curve and melting peaks. A standard
curve for gene expression was constructed using ¢DNA diluted at 10°, 107", 107, 107, and 10™. Macaca
Jascicularis were divided into young and old groups to validate the fluorescence RT-qPCR detection method for FABP4

expression in Macaca fascicularis adipose tissue. Results A pair of primers with the highest detection sensitivity was
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screened out, and a fluorescence RT-qPCR method for detecting FABP4 expression in Macaca fascicularis adipose

tissue was established. Relative expression levels of the FABP4 gene in adipose tissue were higher in elderly compared

with young macaques. Conclusions We successfully established a RT-qPCR method for detecting transcription levels

of the FABP4 gene in Macaca fascicularis.
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Table 1 Primer sequence and product sizes

B B H 35 ElL2) T/ bp
Gene GenBank accession Primer sequence Product length

FABP4 F1 5’ -TGGGCCAGGAATTTGACGAA-3’

NM_001442.3 86
FABP4 R1 5’ -CACATGTACCAGGACACCCC-3’
FABP4 ¥2 5’ -ATGGGGGTGTCCTGGTACAT-3’

NM_001442. 3 149
FABP4AR2 5’ -ACGTCCCTTGGCTTATGCTC-3’
FABP4 ¥3 5’ -CTGGGCCAGGAATTTGACGA-3’

NM_001442. 3 80
FABP4 R3 5’ -ACCAGGACACCCCCATCTAA-3’
FABP4 F5 5’ -CTGGCATGGCCAAACCTAAC-3’

NM_001442. 3 182
FABP4 R5 5’ -ATGTACCAGGACACCCCCAT-3’
FABP4 ¥6 5’ -AAGTAGGAGTGGGCTTTGCC-3’

NM_001442. 3 153
FABP4 R6 5’ -CTTCGTCAAATTCCTGGCCC-3’
FABPA ¥9 5’ -AATGCGTCATGAAAGGCGTC-3’

NM_001442. 3 84
FABP4 R9 5’ -ATGCGAACTTCAGTCCAGGT-3’
GAPDH ¥ 5’ -AGCCCCATCACCATCTTCC-3”

GAPDH R

NM_001195426. 1

5’ -AATGAGCCCCAGCCTTCTC-3’

121
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WE D £, 45 B R FABPA YRR N
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76.5 °C ;C:FABPA F3 Fl FABPA R3 G114 14 L AE#04%  Tm {H 81. 5 °C ;D FABP4 F5 # FABP4 RS T4 1 (i 2 Fnl i e, c
P34 E . FABP4 ¥6 Fil FABP4 R6 5143 14 gth & TNt il Tm {H 82. 5 °C ;F; FABP4 ¥9 Fl FABP4 R9 5|9 14 th & Tk i 1% | Tm {H

77.5 C,

Bl 1 FABPA BEREO 5 W 1 il e e fgg g
Note. Amplification curves and melt peaks for the following primer pairs. A, FABP4 F1/R1 (Tm=83.5 C). B, FABP4 F2/R2 (Tm=
76.5°C). C, FABP4 F3/R3 (Tm=81.5 °C). D, FABP4 F5/R5 (No amplification). E, FABP4 F6/R6 (Tm=82.5 °C). F, FABP4

F9/R9 (Tm=77.5 °C).

Figure 1 Amplification curves and melt peaks of multiple primer pairs for the FABP4 gene
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A FABPA LR P 2R ; B, FABPA RN BOARERT 28 (v = —2. 9461x+15. 664, R*> = 0. 998, ¥ 13K 118.5%) ;C: GAPDH 3£ [K g 9™

HAMZE ;D GAPDH [ BUARHEIN 2% (y =-3. 363x+20. 782, R* =0. 998, ¥ 5K 98. 3% ) , hrifEhZE N4 Cq L (JFEALER T” N Cq) o
B2 B FABP4 JEHFI GAPDH IR kR th £k

Note. A, FABP4 amplification curve. B, FABP4 standard curve (y = —2.9461x+ 15.664, R®> =0.998, Eff. = 118.5%). C, GAPDH

amplification curve. D, GAPDH standard curve (y = —3.363x+20.782, R?> =0.998, Eff. = 98.3%). The y-axis shows the Cq value

(instrument-reported ) .

Figure 2 Standard curves and amplification plots for the FABP4 and GAPDH gene
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T8 L A W2 R A3 AT 2R B
SRR TR 45 5 T 11 4 FABPA JEH b BER R
¥ 31 H. 57 -TGGGCCAGGAATTTGACGAAGTCA
CTGCAGATGACAGGAAAGTCAAGAGCACCATAA
CCTTAGATGGGGGTGTCCTGGTACATGTG-3 , SEQ
ID NO. 5; 4 #4 () &8 M NS L GAPDH R B
tT Be #% 15 BR J¥ 51 4. 57 -AGCCCCATCACCAT
CTTCCAGGAGCGAGATCCCTCCAAAATCAAGTGG
GGCGATGCTGGCGCTGAGTACGTCGTGGAGTCCA
CTGGCGTCTTCACCACCACGGAGAAGGCTGGGG
CTCATT-3" ,SEQ ID NO. 6 ; FR-Hf b3 77 ir 45 4%
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BN FABPA 55 N B8k GAPDH S:H ¥
PR 7 51 R AT ) YR He X, &5 8 R, AR & B4R
HEAT ) PR R S N AT R B
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GenBank : NM_001442. 3 4 [RJEMEH 100% ; FH AR
AR O GIE Y/ e N TR IR Y e S N
S BB A IR 5 41 21 h GAPDH 55 NCBI 12 ffx
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91. 14% , iFFAA & B r 43 i B 89 R B o il
BN FABP4 JER B S GAPDH 3R B
2.4 BN FABP4 EFE W EE PCR KK
BfRHL

Wk RT-qPCR I, 23l i i FABP4 1
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K N2 GAPDH 9 38 R S M 54, OF HLAR
fifp I B —
2.5 B8N FABP4 EEMANKREE

FIFH CFX 384 TM Real-Time System C1000TM
Thermal Cycler NE =R CFXManager 3. 1 BRAH
ZER AT AL PR S Y {6 Graphpad Prism 8.0 1E
K ¢ K0, 45 21 H B9 L FABP4 1 AHXF
FkmUnE 4, 55 B EFA FABP4 FER AT
X EEmTHFA, B LB EEER (P =
0.2678) .
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Note. A, Melt peak of the FABP4 gene. B, Melt peak of the GAPDH gene. The single peak in each melting curve indicates good

specificity of the amplification products, with no non-specific peaks or primer dimers detected.

Figure 3 Melting curve of RT-qPCR reaction for FABP4 gene and GAPDH gene in Macaca fascicularis

4 BHEM FABP4 JENAIX RIA 1 (n=2)
Figure 4 Relative expression of FABP4 gene in

Macaca fascicularis(n=2)
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