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Abstract

The endocannabinoid system (ECS) has an important impact on human homeostasis, but there
has been no study on the association of endocannabinoid 2-AG on autophagy and physiological
function using Drosophila as a model organism. In this study, we regulated the content of 2-AG in
Drosophila cells by degrading or overexpressing synthetase and metabolic enzyme and found that
the content of 2-AG had a positive effect on the ability of Drosophila to resist hunger and stress.
The correlation between the performance of autophagy and the content of 2-AG was further
explored, and it was found that the decomposition enzyme that degraded 2-AG significantly
increased the amount of autophagy. We extended this study to the observation of Drosophila
compound eyes, and preliminarily studied the effect of endocannabinoid content on
neurodegenerative diseases, which can be applied to disease treatment in the future and explore the

association between this mechanism and autophagy.
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1. Perfluoroalkoxy alkane ,PFA

g
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2. Fifi T % fird 12 % (Phosphate buffered saline ,PBS)

3. 4',6- diamidino-2-phenylindole ,DAPI

4. 20% sucrose

5. mounting solution

6. 2%H>0;

7. PCR Master Mix(z 7 dNTPs » MgCl, > Taq % & & » pH & & 518 & 4)

8. EtOH

(- )iE * 7 = RNAI strain
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(= ))RT-PCR

F 4R & BF 48 & i (Reverse Transcriptase PCR, RT-PCR) i » & #-— ELF R eh RNA &
S F feps (7% X _MRNA # 4= 3 47 DNA(CDNA) » z_{¢ 12 ¢cDNA i % gPCR ehficis » #-
AFFE At g R AN PCRAFIA S S H EBr it » ¥ *HFEmeTps € 3 0 3
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Forward primer 2 Reverse primer # ! {F /e RNA B 7] » H primer 2% 240k = o

4 = ~ RT-PCR primer

Forward primer Reverse primer
inaE CACAAGGGAATGGTGCAAGC CGCTCCTCCTGGTACTGATT
kraken GGAACCGTTGAGGCCAAGTG TCCCCTGTTCATGAGCACAC
puml ATGGACCTAGAGGATCCCCGG TAGCTGGAGGCAATGAAGCC

()P RIS rd s T

Lplz %isd b

k)33 ehf s 2 (tub-Gald 7 RNAI %88 2 iz ) % $+p8 2 (tub-Gal4 ¥7 Luc-RNAI" % fie
da-Gal4 22 Luc-RNAIF 2 fiz) %ims > o2 Sumt 208 5 - 248> 27 21008 » £
MEWBBREEN ORENF PRRLZRPRGOERERP 0N 12X L H EsE ST

N T TES SR

2.p] e M Fkresh iy 4
B LAY R R U L 208 5 - REH o HHRBIE G
kenkusd ¢ o A& 2 7:00 2 19:00 4 % 50 fc= vk 0 £ & % 52700 ~ 10:00 ~ 13:00

16:00 ~ 19:00 f- 22:00 % 45~ = 5 dlfcp o
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% % 3¢ Autophagy-related protein 8 (Atg8) - * 11 I in% p vEre A & ' 12 MAGL T

G4 B o

2.3 {79 B

i B~ 2 4 7124 (puml-RNAITMS « kraken-RNAIKK « inaE-RNAI®P ~ inaE-RNAi € + UAS-inaE
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AT AR
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2.8 {74 B
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RNAI %2 fie » + N33t A A8 > A B o 2 08 B3l hp@igm ey

TR

e (2 RNAI ¥ 2z ) 2 4% (2 LUc-RNAIT 2 fie) RG24 F 1 HE 48 -
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- “RT-PCR
1 RT-PCR /233 RNA £ & > /rid?riE * 22 RNAIstrain % 5 = 7 *% j2 2% 3§ & £ 3 MAGL ~

DAGL > # A4z p Rt~k 2-AGL 2 & > Z B FF L E T A# -
(- )inakE
Forward primer: CACAAGGGAATGGTGCAAGC

Reverse primer: CGCTCCTCCTGGTACTGATT

A tub-Gal4 B inaE relative expression
15-
~ © & c 1.31
S ~ S F S —
S QY KX 2 1
s & & 8 £ o 0.89
s ‘§ -§ -§ g 1 :
(<5}
2 0.64
inak S 054
1.
|
©
£
0.0- T T
; N © Q &
actin & (g Qg(i ,§Z
& L& &

Bl -~ inaE-RNAI®P ~ inaE-RNAI KK +~ UAS-inaE "¢ 2. RNA # .8
Bl- ¢ %t e RNA 238 5 1 B # inaE-RNAI K2 RNA £ 3£ % 0.64 > inaE-RNAj®P
2. RNA £ 3.2 5 0.89 5 "% j2 DAGL chA F14] ¢ v $1 e = RNA £ 32 i » 2 ¢ 17 inaE-RNAI
Kok fzox it - UAS-inaE "2 RNA 238 5 131 v @2 RNA 2 E F - d8p] ¢ 7

& 7 %5 {2 36 B 4 T DAGL -
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(= )kraken
Forward primer: GGAACCGTTGAGGCCAAGTG

Reverse primer: TCCCCTGTTCATGAGCACAC

A da-Gal4 B Kraken relative expression
—— o 1.5=
S c
S~ S
s £ 2
) ~ s 1 1
£ 10 0.85
S
kraken 2
© 05-
c
(5]
E
actin 0.0- ,
> o
L N
00(\\ &

B ~ -~ kraken-RNAiKK 2. RNA % 1.8
B4 ¢ e RNAZRE 5 15 2@ kraken-RNAIKK 2. RNA # .8 % 0.85 % 2 MAGL

1 kraken-RNAIKK 2 #1444 P8 2 RNA £ 3§ i< > 2Rl = 7 % 2 MAGL
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(- )% 2 DAGL # % s & &2 B2 5

BN EAFHRTIEIRE P FEHY AR WERAT L - L ag BE o, Fup
345 EABH 313 o d B4 (A)T 4> 12 inaE-RNAIC & inaE-RNAI KK % 2 % s h 1 p 3R
*fEE 2-AG g A fF DAGL » 4 Sl ing ¢ g 0 g E o o B4 (B)F 4v o 12 inaE-
RNAI® %% 2 DAGL » 2 % #schd 4§ &= crd8% > @ 11 inaE-RNAI KK 7% f2 DAGL » 2
Susend b3 R0 kg o

A Lifespan survival (%) B Lifespan survival (3 )

100 esosegy 100 989039

9% 90 VM
80 \ ! 80 =)

) g fg e W
o 60 T 60
< <
é » TE 30 === tub>Luc
I —o— tub>Luc £ 40 tub>inak GD n
2 30 tub>inak GD 2 30 .

20 20 tub>inaE kk

tub>inaE kk
10 10
0 0
1357 9111315171921232527293133353739414345474951535557596163 1357 9111315171921232527293133353739414345474951535557596163
days days

1 ~ "% f2 DAGL ¥ % i frobreth i 4 20 B2 58
B4 (A)E* %> B)i 2%l  xihit 2 Aoyt & 555 Loy 2 o B4 (A)
7 tub-Gal4 #r Luc-RNAIF 2 fie2 %P8 %2 N & 5 100 - tub-Gal4 £7 inaE-RNAI®P % fie 2. 4 5% =
N & % 140 - tub-Gal4 £ inaE-RNAi K2 ez F % 2 N 5 60 - B4 (B)® tub-Gal4 £ Luc-
RNAIF 2 fizz_ #+p8 2 N & % 100 © tub-Gal4 ¥7 inaE-RNAI®P % iz 2 4 % = N & 5 140 - tub-

Gal4 7 inaE-RNAi “K 2 ez 5% = N & 5 80 -
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= )i B 4 7 DAGL %% wis pubesh iy 4 2 3258

A EAFRTIERRE L FHRY ALY FERAIT L L N BE, X Up R
5073 EARE e o d B (A)T v 2 UAS-INGE 0B B £ R s N RS R 2-AG
ehé & DAGL > 2 % isehd &5 8 0 cndg$t - J B (B)¥ 4+ > 12 UAS-inaE L4635 2 2. T8

DAGL » » $t 2 % wsend &3 &2 hidbd o

A Lifespan survival (%) B Lifespan survival ( §)
100 100
90 90
" -vole....*‘ %
S S
2 60 5 60
5 5
Z 50 )
£ E
z 40 z 40 =g~ tub>Luc
5 3 2 30
- - ==& tub>inaE L46
20 === tub>Luc 20
10 «=®==tub>inaE L46 10
0 0
1 357 91113151719212325272931333537394143454749515355 1357 91113151719212325272931333537394143454749515355

days

days

Bl ~ 8 & & I DAGL ¥f % ws pubresk iy 4 2 328
B (A)s# %5 (B)s 2 %M > xphit 4 X flcr y bt & 375 %4 L e 40t o B+ (A)
# tub-Gal4 ¥ Luc-RNAI* % ez $tpe 2 N & 5 100 - tub-Gal4 #2 UAS-inaE " 2 fie 2. 7 % 2.
N & % 100 - B+ (B)® tub-Gal4 £ Luc-RNAI"™ % fie $fp& &2 N i 5 100 - tub-Gal4 &2 UAS-

inaE "0 2 ez F =% 2 N @ 5 100 -
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(= )% 2 MAGL % % o ot is 4 2 8248

o

1. pumI-RNAGHMS s 8 s b5 brosk 57 4 20 B2 38

2%
d B+ - (A)F 4w 12 puml-RNAIPMS 5% iz 5 i g8 0 N R < e % 2-AG ha i3 MAGL » 4
A B WS chbAresha 4 3 AEE B2 5(P value<0.0001****) » 5 iz MAGL 2. 5 5k ‘e dibresliiv 4 it

e id o d B+ - (B)F &> 2 puml-RNAIMMS 55 2 MAGL » # 2 S il crfisrodhiig 4 R %

7. 5(ns)

A Starvation stress survival () B Starvation stress survival (&)
100 100
90 90
80 80
—~ da>Luc _ tub>Luc
$ 7 I 70
E; 60 da>puml E 60 da>puml
< <
=50 Z 50
ER 2 4
Z z
z 30 Hokokok 2 30
o P<0.0001 o
10 10
0 0
0 10 20 30 40 50 60 0 10 20 30 40 50 60
hours hours

Bl — "% 2 DAGL % % s pobrak i 4 2o 32 50
BL- (A5 % (B)s 2% > xphit 4] o y it & 35 7% 5 & flehp 400 o B+ -
(A)® da-Gal4 27 Luc-RNAI" 2 ez 4 e N & 5 20 > T 353 %5 ] Prfic s 25.65 - da-Gald £
puml-RNAIM™S % fe2 F s N & 5 60 T35 75 ] frdic s 33.05 0 24P e o P & 5
0.0000014(P value<0.0001****) » 4 kg% £ & - B+ - (B)” da-Gal4 2 Luc-RNAI" 2 fir 2_ %
R NE: 200 T397% 5 ] lics 25.35 - da-Gald &2 puml-RNAIMMS 2 fez % e N (2 4
60 » T3 ] Prics 279 Bt et P& 5 0.0817 - mAE % £ B (ns) o (*p<0.05,

**p<0.01, ***p<0.001,**** p<0.0001)
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2. kraken-RNAIRK $ % i prerak iy 4 2 32 58

d B+ = (A)F 4v > 2 kraken-RNAIKK * f2 % is 88 ) p ORI~ Fr & 2-AG o4 j2 5 MAGL >
2 % chpuérdkag 4 5 B 82 8 (P value<0.001%**) » ¥ i2 MAGL 2. § 5 e diéreshin 4 fogt
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