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organism, and its gut is highly similar to mammalian gut in terms of cell composition and
genetic regulation, therefore can be used as a good model for studying gut development. target
of rapmaycin complex 1 (TORCI) is a key factor regulating cellular metabolism. Nprl2 inhibits
TORCI1 activity by reducing Rag GTPase activity. Previous studies have found that npri2
mutated Drosophila showed aging-related phenotypes such as enlarged foregastric and reduced
lifespan, which were caused by over-activation of TORCI. In order to explore the role of Rag
GTPase in the developmental defects of the gut of npri2 mutated Drosophila, we used genetic
hybridization combined with immunofluorescence to study the intestinal morphology and
intestinal cell composition of RagAd knockdown and npr/2 mutated Drosophila. The results
showed that RagA knockdown alone could induce intestinal thickening and forestomach
enlargement, suggesting that RagA also plays an important role in intestinal development.
Knockdown of RagA rescued the phenotype of intestinal thinning and decreased secretory cells
in nprl2 mutants, suggesting that Nprl2 may regulate the differentiation and morphology of
intestinal cells by acting on RagA. Knockdown of RagA did not rescue the enlarged forestomach
phenotype in nprl2 mutants, suggesting that Nprl2 may regulate forestomach development and
intestinal digestive function through a mechanism independent of Rag GTPase.

Keywords: Drosophila; intestinal; RagA; nprl2 mutant; development
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Figure 1

PCR was used to identify npri2 mutants and qPCR was used to detect the interference efficiency

of RagA in intestine. A: Schematic representation of mutant Drosophila. B: Gel electrophoresis of yw and
npri2 flies identified by PCR. Left-to-right stripe order: 1 is marker; 2—3 are yw; 4—15 are npri2~; 16 is H;O.
C: gqPCR was used to verify the interference efficiency of Ragd and the expression level of Ragd in

overexpressed flies. ***: P<0.001.
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Figure 2 Intestinal photographs of different genotypes and statistical maps of intestinal width. A-C:
Intestinal morphological maps of different genotypes of Drosophila. D: Statistics of posterior midgut width
in Drosophila genotypes. ***: P<(0.001.
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Figure 3 Intestinal photographs of different genotypes and statistical maps of intestinal width. A-D:
Intestinal morphological maps of different genotypes of Drosophila. E: Statistics of posterior midgut width in
Drosophila genotypes. The same letter represent insignificant difference, different letters represent

significant differences.
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Figure 4 Prospero antibody labels different genotypes of Drosophila enteroendocrine cells and the effect of
RagA on enteroendocrine cells per unit area of mprl2 Drosophila gut. A-D: Labeling of intestinal
enteroendocrine cells of different genotypes of Drosophila with Prospero antibody. E: Statistical graph of
enteroendocrine cells per unit area of the gut of Drosophila genotypes. The same letter represent insignificant
difference, different letters represent significant differences.
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Figure 5 Effects of different genotypes of male Drosophila anterior stomach morphology and RagA on the
size of the anterior stomach of npri2 Drosophila. A—D: Morphology of the anterior stomach of Drosophila of
different genotypes. E: Statistics of the size of the anterior stomach of Drosophila of different genotypes. F:
CAFE assay to quantify food ingestion. G: The proportion of dye present in Drosophila was calculated by
brilliant blue dye tracer. Scale label represent 20 pixels. The same letter represent insignificant difference,

different letters represent significant differences.
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TORCI ¥, ®mlgmiE & &>, (HiE Rag
GTPase 7E /17 1B DI Re FUE B o 9 AE I 6 A B
ARSI TR |, BF%E Rag GTPase #l Nprl2
TEF T I E R L B I EIC R .
XPR BRI IE LA (BE) . # S AR/ EE 4if
BHFENGT SR b, FATAMEIN Ragd
RESSARRL npri2 5754 g 16 75 40 A N 43 b 4
MO B s 7Y s (EORBESRRL npri2 2875 AHT
B IR RA,

BATULRT AR K BL, npri2 B 5] &
TORCI {EM3E /N, FBIHIEEH . Ragd it
K251 TORCH FHHEREARE . ABF5E P npri2
AR WL g b B P IE AR AR T 5 npri2 RAR
I BRI, @8 Ragd 251k
WiE A, BRI, [FRFER Ragd FIRAR
npri2 =5 E SIS B Ragd 2L
JaiE A ML LAY, R Nprl2 #Ed/EH T Rag
GTPase, #iflil TORC1 &1k, HEMI W IHE Kk
Ho ABFITHRFEAL TORCT FEE ALk i i A8
HL, M3 TORC i& M A E AR 4, 31X 53 ik
N TORC i i 200 g A= 4 i T AR B, 7] R
S5HATZARIEAR TORCL JHYEE N4 5 E 40
MO TR, %F RagA ¢ ik iz A8 KL B ML
WTFRAMSE

EE AIfIBERE /- M0 R , MR RA TR = %
FYRE L, X4 B BIEEAE R . FRATAT IS
KRB npri2 878 1KF R EE A Bk, 5
TORCI 3 JE#EA K, AR5, npri2 Bt
SR mERY EE M/, T8, Ragd i) EE 4
M H B0, i RagAd ] LIS KL npri2 5875 5
g R EE A MR H b R AL, R
Nprl2 i i /£ T Rag GTPase, #Ii] TORC1 1%
PE, #EsZm EE Aifsr b, (E5E I,
AT RagA ANBENS npri2 §R SR H Y EE
AR 2 P B Ragd BYKSF-, XA REZ

http://journals.im.ac.cn/cjben

H T RagA HYMUBRBCEA ERTE, W al REE
F Nprl2 B T @1t RagA, 84 HALHLE 4
BRE. FMWATEHS Ragd FERGKILWEIELT
RN

RIGHETE A B IIRE. FRATHT
WIS KB, npri2 5875 BRI AT B G K, AR
ZHEWHER; H— 2RI R S X R I0E
A, AR AE E Wil b i B TG, X AT
REAE FH T npri2 5878 VT B 4 R 7108055 , 3
YR, LR E R ARFd, Al
Gt a R WoR npri2 3728 PRI E IR H R
IFL 2 B, Ragd T4 A w26 B HE i 15 48 K Y
FA, ZATHIIFFE B Nprl2 14 1% 47 TORCI
WM, SRR AT E KT o AL K PR
RagA FF9878 npri2 K2 M5 RIS npri2
SR DL B T IR A SR IR S g e
HEREIEFEZES, 5 H A SR 0 7
Hh B i BRI R I o R WA A W T
AN 3015, Nprl2 % TORCI {4 i i
WA HEAN K T Rag GTPases.

4 Hik

BT DL 7 18 S RS 4, 1R
¢ Nprl2 i# i 41l TORC1 1% 1, 5% i o) g
MR BEIEMRESZELITT Rag GTPase i
PESZIR . FRATTAZS R 20 R ITE T i k& F0
gi L sr4erh, Nprl2 i@ 21 /EH T Rag GTPase i
%" TORC1 &P SE3 5 MAERT H 3 1 )5 M, Nprl2
X} TORC1 {5 M i I 5 v BE AR T RagA
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