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A dual-fluorescence screening platform for natural products regulating
fat deposition based on CPL-1-5-HT signaling in C. elegans

LIN Yan, ZHANG Kaijun, DENG Yujun, ZHANG Xian
(School of Food and Biological Engineering, Hefei University of Technology, Hefei 230601, China)

Abstract ; The activity inhibition of peripheral cathepsin I-like protease(CPL-1) can reduce the fat deposition of
Caenorhabditis elegans (C. elegans) through promoting neuron serotonin(5-HT) signaling. This paper ana-
lyzed the effects of more than 23 kinds of natural products on the expression of cpl1 and tph-1 induced by
1 mmol/L glucose supplementation in C. elegans, and found that the treatment of some flavonoids could sig-
nificantly reduce the expression of ¢p/1 and increase the expression of ¢ph-1 based on RT-qPCR testing., It
was verified that all these flavonoids could reduce the fat deposition induced by glucose using the worms ex-
pressing lipid droplet marker DHS-3 : ¢ GFP. These results suggested that flavonoids could regulate fat dep-
osition in C. elegans through CPL-1-5-HT signaling. Therefore, a C. elegans dual-fluorescence expression
model of CPL-1 ¢ ¢ mChOint; TPH-1 ¢ : GFP was established to be used as a rapid and efficient in vivo
screening platform for screening fat-regulating natural products,
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1+ ¢ mChOint # 3t K 28 . yqEx688 (P cpl-
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R (purerarin) . 4 22 Bk EF Chyperoside) | 1] 25 iy
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side). & 3% .0 B (isoliensinine ). 5 flf 25 f=
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peretin) . H #& ¥ (mannitol) | K% K T (euphorbia
factor) \¥F 9l (cyclopamine) /N 138 N i (par-
thenolide) Filfil fz & (naringenin) , ¥k 43 #r 46 , 5
0T B A R PR A

PRI 3 g SALSN. 17 g BIEHY 2. 5 g SRk,
T 975 mL 2818k, 121 CKF 50 min, f&F
TREEREZ 65 “CAAT I AT IEBRE Y 1 mL B
Wk (1 mol/L) 1 mL &AL %5 (1 mol/L) .1 mL fiH
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% (1 mol/L, pH N 6. 0).1 mL %% &R
(30 mg/ml) , 15 3| 2k B A= K 55 3% 3£ (nematode
growth medium, NGM), # 100 mmol/L F+ .
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1+ 1000 FARBLL A B TE R A NGM



1682 ek K FFROH RFFR % A7 %

RAA )G BB FR LA B 54 .
1.3 ZHETL

¥2~3 dmpdH MO &l (3 g
KH,PO, .6 g Na, HPO, .5 g NaCl.1 mL 1 mol/L
MgSO, , INZEEK R 1 LB EE.OE T, U 2~
3, [ 700 pL % MUK MO 22 o o A
300 LB 19 2L W (5 mol/L NaOH F1 5%
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fiff o3Ik LUK SRR 3 A AR I RNA JiT vk 32
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B R B TR D RNA BTk B2 Rtz
1.5 ZKHRERRERREER PCR

WH 2 pg S RNALIA 1 pL oligo d(T) 18
(500 pg/mIDFI 1 pl 10 mmol/L ANTP JE &
SRIGIMATC W ZE K 2 12 L, 65 CHnA 5 min,
WHCE T K B MR L. A 4 pL 5 X
B —BEA R .2 L 0. 1 mol/L A 75 Hi iz
(DTDFINT pL M-MLV 058 S T 2.3
57,37 “CHEE 50 min, 70 CHIEL 15 min PAZKE
R —20 CHEFE cDNA,

B 1 pL cDNA A 10 pl. TaKaRa SYBR®
Premix Ex TaqTM. 4% 0. 4 pL 09 LU FTT E5 |
P1.8. 2 L XZEK ST 20 pl f5E fit PCR
TR A 35 R 338 1 7K - 8 Ak 2 66
27 ORI AT AR B, T E W3 AT T ace-1 1)
KRR H R 1) FRE 7K . AR SO Ay 3

W55 L3 1 sl

x1 519F75

SENARE 51977 ElL7 gl
F  GCCGGAGACGACGCTCCACGCG

act-l R GCCTCGTCTCCGACGTACGAGTC
GGTCCCAGATGAGGTTGACTGGC

cpll R GCGAGCGTGTTGTCCTTCGAGGG
TGACGCTGCCGATTCTCCAG

tph-1 GCATGTTGCAACTCGCCAGC

L6 REHBREE

PR R RUR IO A B 25 5 mmol/L
Ze TR ) MO Z2 il L B 20 min, KRR
Je W B RS B B 200 SRR BE S 1 B3 i b
TEDOCRAEE TSI, S TR 5
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RPN 30 Rk, B4 3 YOS 5 .
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P2 (Student”s t K5 » e 11244k 4~ Graph-
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Sty % x TR P< 0. 01 R EGIFZES, »xx
FOR P<< 0.001 A HBEG 25,
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YRR ASCE e MM 1 mmol/L 45 175 5 2 IR
i W LR I s S ST v W S i D DR A AR
EA BIHTFE s B (1 mmol /L) A 7 4 4
SRR L R A KR B AR &
RIRACS W AR A SE A I E) % 1 mmol/L 4
HIRERIIE A NGM Hp R [P A5 Y 11 2R sk
P ESREE b AR BRI L epl-1 N
tph-1 BHEPI IR A5 RN E 1 Bros. LA B
5 1~4i5 25 73 HIFUEE R DMSO . 4 bk K
FRRLR MR AR TR ER RS
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AR SCHR AT ) 10 R B R SEA 5 0 3 2o B
A5 2 U 105 OB I 7

(a) DHS-3::GFP#¢ &



1684

ATk K FIRCH KAF RO

%47 %

4 5

6

7 8 9 10 11 12
Yii

(b) DHS-3:GFP %t & 1t 7 #

B2 HEXUEWMLEFLHE DHSS : « GFP RiEREEES

2.3 WWRHLHRREIK
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B BN SCAE R IE T 3 26 38 [ e Ak 5 4 4k 3
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ZACE W DEEFRIB WAL 5 FR .
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DR S 5 i e i 1) CPL-1-5-HT {5538 #§ i
NG

(a) CPL-1::mChOint
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(b) TPH-1:GFP
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PR R BT U VR

PESAL 5 V) B R R A B A B A% 29K 0
CIRFRZE I 2 A BAT B AR R AR I 1 sk
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