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HI£CE BETE 1P DON Xt CTPS #IIE T HIFRHE, IX A DON FEH A6 ST 1 HI A PFA 52
TR #5775

Tk KBS T AFEREYIREERI, YRR IR T RIRRME 30 /. ZJE, R
FRER MR RS BLIFORAE, T E — DU Pt fEH R 3L IR AR A B0 2% AR A S 4H 7 4
P A M, DA b 245 )00 - 4 i e R S

WAEX — I, B0 T R IARE S 2 Bl i) L B e 2 s . TEIX —
I, 2 RNBTTREAE I ZAMIHEE M T Ao RO IR ISR, ARIEATIR T CTP 4
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Title: Effects of Acivicin and DON on the Formation of Cytoophidia in

Drosophila testis

Abstract

The cytoophidium is a filament new organelle which consists of CTP synthase. The cytoophidium
represent a new type of intracellular compartment, but its biological significances remain to be
explored. In this experiment, fruit flies were treated with a L-glutamine analog 6-diazo-5-oxo-L-
norleucine (DON) and Acivicin and then we observed the formation of cytoophidia under confocal
microscopy in Drosophila testis. We found that the higher the concentration of DON, the more
cytoophidia were observed. But acivicin does not affect the formation of cytoophidia significantly.
The data demonstrates that L-glutamine analogs could be useful tools in the study of the biological
function and assembly mechanisms of cytoophidia.

Method : In order to figure out the relationships between cytoophidia and the two L-glutamine
analogs , several procedures are done. Drosophila is fed in medium without food but wet yeast paste
which is churned with different concentrations of the drug for 30 hours . After that, the testis of the
drosophila will be dissected and preserved .Then the testis will be incubated with primary antibody
and secondary antibody. The number of cytoophidia in the cells is observed by confocal microscopy
in order determine the effect of the two drugs on the formation of cytoophidia .

In this experimental study, I was dedicated in finding the effects of two drugs on inhibiting
activity the ingredient of cytoophidia which is CTPs. In this experiment, two drugs for the treatment
of cancer were treated with a new method of detection to determine whether their effects on CTP
synthase activity were manifested by cytoophidia. Through the study of this experiment, in the
future medical field, the researchers can try to use DON to inhibit cancer cell replication, through
this method to detect the effect of drugs, and drug concentration on the speed of replication, thereby
extending the cancer The patient's life.

The aim of this study was to compare the effects of DON and acivicin on the assembly of
cytoophidia in Drosophila testis and to demonstrate their ability to inhibit CTPS synthase. The results
of this study found that DON can effectively inhibit the activity of CTPS, and increase the amount of
cytoophidia. The results suggest that the number of cytoophidia can be used as a method of detecting
DON in inhibiting the number of the replication in cancer cell. In the future research field, researchers
can further investigate concentration of DON on the inhibition of cancer cell growth. At the same
time, the inhibitory effect of different L - glutamine analogues on CTP synthase was investigated by
using the number of cell snakes as the research indexes.

Keywords: cytoophidia; DON; acivicin; CTP synthase; Drosophila testis ; L-glutamine analo
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WOIGH H = PP 4ESE 5 DON o SRS 552 i i 2 135 ) 52 i)

1. WHEH 5
1.1. CTP & il

CTP &l 2 ME A B AL UTP I i), & T DMEA IR G BT, R AR T#
PEAZER  (RNA) K Bt SE i bE A% R (DNA) FIRTRY) . CTP & BB I AL ATP 514 i i o A 2
MM A, W G RO BB i % B UTP 1 C4 AL, LA CTP
(Lieberman,1956) . & KHL CTP G M(EVF 2 KRR A Lif, s, Bips, 45
s . CTP & RBE— B IT R YU, WREEfIar A 2P A 5] 1R ERs .

1.2. 40 e

FE 2010 4F, FRJGYH AT K 22 R 450 B ORI T SR 4a g o (Liu JL, 2010). HJ5, X
—EENI SR , SRR e N SRR e S o 3K T A A % 2 pR A I A AE 2 A e
TEair, Teds b, R4 S H 1R 2 4 AR a andhifd, N R R A% [X 43 TR
MAHTE, SN R0 A A e, JLOR S VE IR A R Bz B, X 3R T 4
e )T B AT EL A D Re . AR SRR, G e i N T AREDIR S AN A E I 1 )
MBS . 2 2UETRIESE TACEBE L] CTPS 154 A0 LT B i 1 e S i A 22 IR 41 A e
ZERE R RS 1

N TR I, — N EMETTES VM. G CTPS WRER, e FRA
MR i BRI 4 Bt 250 (Aughey %%, 2014) , BF50#E AT AR H AE P04k 24 F B4l fi
PRGNt . BLAh, A AR AR FOUARIC I E AU, LR BT R R A
MR R, TSRS . B, Shen SR I J7vE R ILAE S 5EEEREth 2 /0 23
PR (0] DA R A4 # . (Shen 25, 2016)

TV RS20 M s — 1 AR ¥ 5 2, BOA AR Y 3R B T ol 2 S IR 45 ) D Ak 2 T 5 il
e (Barry 5%, 2014) o JERGANMRaR R AT/ ABES E IR &, DAEAH AT DL 9
L0 FIARRBOLE M, e RseR. YT EE L1 CTPS iEHER, SR A gifder
CTPS 43 T #0405 b LA IniiE 35 CTPS 4> T MUK, B4R CTPS IRk Z. It
4b, AHMLIEERVF AT DLE K AR DGR NI A, FESRRE TR, A ML D H I 40 i SRAS S 1 A e
NH—Ahrdk. B2, ERKNIGERES, R T A AT R Rk, £
R AR A 2R 3 22 O LR



1.3, L-B &AMt KU

CTP /K535 H1 CTP & BB S PEAR & 2 MR A RsRE,  an s, HE 20 i e A0 465 g e
AL FRRIE . LSS DON I8 i AN m] i th 25 5 A S e e B i 45 M3, SRl
FIFEAK CTP &BE M (Levitzki&Koshland, 1971) . [Fitk, DON R AT, Fiw
FAPTAAE G (Lyons 28, 1990; Hofer %, 2001) .

B PY4E¥ Acivicin & —Fh L-B 2 BT 1985 -0 1986 FEAE NHie 25%) 1 11 1]
IR AT 2% PPA (Earhart, Robert H, 1987) o BEFCIESE, EXTEA MM BTN A
L g R PR 4 AT A AR R . o KRR ANt T AT H] (Ze Peng, 1984)

PRAME RN R P388 A L1210 [ 195 41 X DON -5 ] 78 4 = f BURR A FE KK v T oAl
Zj¥). (Rosenfeld, H., J. Roberts, 1981.) DON &% 2 Zi R BA Pudfe 2, A5 3 20 5 B At
M, LIS REFAT A E BRG], A RS AR . (Huber, Klaus R., H.
Rosenfeld, J. Roberts, 1981.) Acivicin A& CTP Fl GMP & g 145 Rl 7], 1 DON Ref 2%
i FGAM & g 5 CTP & Bt .

1.4, R

AL B SO RIB NG IR R (Drosophila melanogaster) , &S5 % 4% 52 H BRI
. Rt AR SR AEY AL, MR CAA 1002 E R P s. BAE A frBL AN K
KIE, FIEHIAEY)EIAL AW R, XA B Dy SR 2 e fi Vil A 85 s FH H) 2 R A =X
Y, mHAMLE T 2 aEsY, e BRAZ2TEII A (1D RN, JEEE THE
SR B R SR . (2) R BYIRIER S, HAAMKHE.  (3) AN [ s,
TS FEERFAAT (25T, BE50%) T8I BN AEIE R HIR 10K, IRk E:4 )
RG] Ayl AT, aEAIA R . P IRR . —ile . RS, =IRANETIR IS — K,
FHZ 775 % W A 5 B3 e i (B 1R E http:/flymove.uni-muenster.de/) . (4) M)A FE S
s, PR MERE — A2 A8 75002 N8, REREMGE TH#ATR 0. (5) SRR INER
HRAL, ALK B RS Hr BT AR . (6) RMRL T S, BE R
JIES# WIFLP-FRTARS. Gald-UASR L. (7) RIESWILNVINZEE 516 Sl ik
HRAATRSFI, XN TG S LIRS T 4], WHedgehog signaling. Notch signaling.
Hippo signaling. Wnt signaling¥ . XEEHLAMNONED A FLae it TR AT, S ONIRATAY
SN IR AR BEAT SE IR N ORI AU BEE 1 Al




pupa
1st instar larva

£ v ..
.,'% ,c?f
prepupa - M

2nd instar larva
%_ LA ' - RAGateArhy
-(Lfﬁsfﬁ%\!‘ﬁ"' :

3rd instar larva

1 R x /e
SR F A0 P 8K 2 B 7 SR R . AN PRI AE R VE 2 A0 P AR AR, Bt
PR A AR AL AR e bR T A e e . AR, SRR R AR A4 R
WARNIEE C I (Liu2010) o ARG MR, POV KING HERFER, R EA W
KT, IS T AR T4 .

cell

Germlin¢
stem cell  Gonialb

2 ks 8 (Phillip D. Zamore, Shengmei Ma, 2011) 3: R



L5 SRREHN

DONFIRI PR S AT DUDHICTPSE I, MTKFIEAICTPSISH B AMRIE, Eit, &id
R RIBFEE PARIEAIEE, BEELLEDONIRIFa 4 = 3SCTPSAUINFITIAE, B, A&
MRAEFNEAM A AERICTPS, ZEZEDONFIFIFEAFEXSCTPSHIINHIINEE, 1§EEIERABARLE
HEENL -BREREZA YIS EEREIEK A I RTTIE,
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2RO VIVIRE ®
2.1, F BRG]
2114
2ml EP &
1k
PG 75 (2%agar)
CO,
REFRm
Bkt (GILSON, £
WA (LEICA MZ8, #8ED
FATHI JJ F (Fisher Scientific, 3¢ &)
@5, (World Precision Instruments ,Inc , 3¢[H)
W (IR, )
B R (Fisher Scientific, 3£ [H)
AR S 7
LR R A LSM510 (Zeiss , £ [H )
2.1.2. it 5k
WI1118 Fif
aliigoK
EPEEERE (Angel 223, HH[ED
DON (6-Diazo-5-oxo-L-norleucine crystalline)  (Sigma-Aldrich, [E)
Acivicin (Cayman ,3£[E)
Grace’s Insect Medium (Thermo Fisher, 3€ &)
37% Formoldehyde 10x (Sigma-Aldrich, 3[H )
PST (Hi
Hochest (Hoechst AG, f&[E)
A488 anti-rabbit alexa (Molecular Probes, 3¢ %)
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2.2 W IR

2.2.1. T I HIVERE R CFH DA SRR D)
1. #4553 2ml EP .

2. 1A 53 2ml EP B I 500ud v PERELE o
3. FH 200ul #2AE 4 5 A 5 52 2ml EP & A i\ 500ul, 560ul, 600ul, 650ul, 750ul, 850ul
45K

4. PP 2ml EP B S HERERE 5K, B EIRER OS], BOMHIR.

5. i e B AR PR I B o

i g 445 2R «

IR RS, T BER AR

o 500ul, 560ul /KJE, BERERIRGHE, A G H T REIR A
o 750ul, 850ul /KJE, BEBRRE M, A G H T RIEIR A
O 600ul , 650ul K JE, EEEPHIBCAE & RIEHE.

R, %5 650ul Vi MERERE S 600p] 46 v /K SR Hi1E Rt &,

Bl 4: PSR B0 40 i 7K 08 5 )R 1 B 1K)
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2.2.2.#IMEE4 DON A Faf G 4 3 ) i BEAS
1. FH 600ul 35 PEEERE S 650ul 4015 /K SRl /F BB R
2. B BRI 1x10°mol , 55 5x10°molDON [r14A&FR

THE:

4R DON

71 CsHoN30;3

JEE IR o1 171.1 g/mol

JR B AR B S5g/L = 0.029222677 mol/ L

B (Ha0)

600ul  =6x10"L

VIR 5%10°mol 1.02pl
VIR IE:  1.5x10”mol 5.11ul

3. [FEERE 2 BInN 1.02ul, 5.11pIDON J7E EP & FAFid 5
4. W4T RERAT Y &)
5. HEEERES NN 1x10°mol , 55 5%10°mol i 75 4k 7 A4 AR

THE
ZFR RA] P 4E % Acivicin
71 CsH,CIN,O;
JEE /K Jit & 178.6 g/mol
JE AR 10x10”mol/L

B (Ha0)

600ul  =6x10""L

YIFi I E:  5x10°mol 3.0ul
VIR & 1,5%10”mol 9.0l

6. R 23 BN 3.0ul, 9.0l R P8 4 3 3148 EP & _EAFiC S
7. KGR RERAT R 5
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2.2.3.[7) F U ME A DON FPa] 7 24 2 [ P B

1.H CO,ShF w118 S R

2.0 A% 12 FUBETR SR, 12 FUMESR B BN Lk R
3R 2 EE I S IK

4B A N2\ PO TR BER VR 7E 55 % R kg 4 ZE AL R il 5

54N 1.02pIDON () BRI IR IR AE B IR A b g 47 ZE AL IR IC
6.4 IIN 5. 11uIDON ) E# BERIVR AL B 5 B ik iy 2 22 b I F Al 5
TREIIN 3.0pl R 176 2 5 (¥ BRI S PR TE 15 75 HE 1 4 2E b 1 15
8K I 9.0pul ] 176 245 S [ T B R U R 7E 5 7% B il il 4 ZE AL R il 5
0K G4 FEFEAT 5 MR IR

10BN ], T 25°C, 1BJ¥ 60%Fii b 7: #1197 30 /T,

500,
et ‘1
Y{‘O‘W,
N i
. ﬂ‘ (111

afiitilitess

50 Jiiid e R P 6 15 IR Ik R IR0 (A B A
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2.2.4 ) e SRR )RS 5

1L7E COL PE R T BRI S0, I X 73 MEME .
2AEEH Grace’s Insect medium FI85 7% ML H X MR HEAT — RGN o G TR 6 55 ZE DU EAT
AN B M R SRR T4 BRAEWTR

‘

R
N
A
K
PN

K] 7&8 fif ) Rt (Liu JL)

3AEC IR VISR 20p 02k, RRHZIERS 2 1.5ml 1) EP .
4 W% B OV T TR, IR NN 20001 3.7%Formoldehyde L [#l %€ 10 7341
5.Mi% 3.7%Formoldehyde 5, JIA 1ml PST ( PST50ml= 3mL 5%TritonX-100+2.5mL10% % [fil
JH+44.5mL PBS) M%— il f5 ¥ .
6. FF NN ImL PST H4 [ 52 U (K140 S5 B 25 15 77 L AP k47 R A
74 RS R H YA ke sk % £ 2 500ul EP &
S BRI )5, N 200ul PST JHN 4°C {17
9K T 295 AR 29 T4 A BT AR A, AT RRIE
2.2.5.0 8 —ht
1. FBPiik (R aCTPS y88) 1:50=sug/mL 10X
2. B 16pl & A AR LF RS S PST, Al 4pl —HuII EP &
3. IREME 24 /N
2.2.6. 8 9
1. ¥ % Hochest

10mg/mL 1 :1000 10X( lug/mL)
2R
G a R A488 (1:50) 10X
34E CAE T — R EP & i\ 200ulPST 151 -
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4SRRI 58 (R LRI AE EP
SHWE ZPumi, FHEINE AR S0 EP &
2ul Hochest + 2ul —-#i + 16ulPST
6. m=EFEH 24 P
2.2.7. il
LR BT 0B TP I
2AEE B A EVIANM A (1.8em x 1.8em ) ¥k b L4k,
3R 15ul SR B TR SR T
4R BT iR B LRI — D HER T, FBE R BT b
SIRIRMAT, AEE R AR AR 5 HHE O E
6. FH 5 HIHE o
7. AFJE PR AR .
8.4°C BEHARAT -

CITOGLAS

P 9&10 il 7 F-fkric

2.2.8.1f H LR AE BB M 52

LIFE B .
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2R AT

3RO,

4K B P A R L
5. BB R BRE Al

6. 60x HIBE LIS, ik L.
AR LR E

8.8 A I 5%

9. CRAF HTHA S A HE Iy

10. R AR

115k

B 10& 11 15 FH 3 0 A S it W 2 1 o

M slide11 CONTROL Testes 40Xoill.czi 2017%8RF158 L£510:08 2.2 MB
M slide12 DON50uM Testes 40Xoill.czi 2017%8RF158 £510:22 2.2MB
M slide12 DON50uM Testes 40Xoil2.czi 2017%8F158 £510:25 2.2 MB
H slide12 DON50uM Testes 40Xoil3.czi 2017%8RF158 L510:35 51.5 MB
H slide12 DON50uM Testes 40Xoil4 z-stack.czi 201748158 L£410:57 98.7 MB
M slide13 DON150uM Testes 20X 1.czi 2017%8H158 £411:18 2.2 MB
@ slide14 acivicin50uM bristle 40Xoil1 z-stack.czi 2017%8H158 £511:43 41 MB
M slide14 acivicin50uM Testes 40Xoil1 z-stack.czi 2017%8H158 L511:37 86.1 MB
M slide14 acivicin50uM Testes 40Xoil2.czi 2017%8HF158 L511:50 2.2MB
M slide14 acivicin50uM Testes 40Xoil3.czi 20178 H158 £411:52 2.2 MB
[ slide14 acivicin50uM Testes 40Xoil4 z-stack.czi 2017%8H158 T412:10 128.1 MB
M slide15 acivicin150uM Testes 40Xoil1.czi 2017988158 T412:15 2.2MB
M slide15 acivicin150uM Testes 40Xoil2.czi 2017%8H158 T512:18 2.2MB
M slide15 acivicin150uM Testes 40Xoil3.czi 20178 H158 T512:20 2.2MB
M slide15 acivicin150uM Testes 40Xoil4.czi 20178 H158 T412:23 2.2 MB
M slide15 acivicin150uM Testes 40Xoil5.czi 2017988158 T412:26 2.2 MB
M slide15 acivicin150uM Teste...0il6 z-stackzoomin 2.3x.czi  2017F8F15H F412:31 23.2 MB

B 12: 73 RORAE TR R
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3.1 40 e R B 5 L%

K& 13: W118 Sk &b (1) 2 i e

IR ER S, USR] CTPS fERME AT, STy, FEARLEH, F
TEWLER I MR RS S b i e . LR BB LIS RES], Ead kGG, RiE
Rk S TP AR 4RRI A Bt . BT IR E TPk, DR IRmT DAIE (e 0 P B 4 e
T RIS S, CTPS 2T Bt i .

3.2. DON xof e As S5 Hh 4 e £y 52 i)

fEWEA 5%10°mol DON HIFEEEBINE SRR 30 /NI J,  SRMERE 55 7h g e & = b sl
A PG, BAREENE 1.

{E & 1.5%10°mol DON [ RERIPE IR T 30 /NI i, SRS S rb (o4 e 25 i b gl
A P

LTS, SEEHEN DON MR B, 40 i 2 .

3.3 [5u < sxof SR v 4 B 1) 52

TEME AT 510 mol il 76 4 = (1 B BRI PR 755 30 /N i, SRt s SR m (1 440 e A
PR TE I A . BARBUE W 1.

TEME & 1.5x10”mol B PG 48 37 (X e RERAME 75k 30 /N JE, SRR SR o 1) 40 s A A
b i 2 TG B AR A
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3.4, PITT -2 BB i ) S ABh A xoh SR R 5 vl 200 s B2 10 PO 55 B

PR L- R BEERAU, DON X - S 0 e 25 B A A S miy, BRI e 48 5K
I H, RIEEEAN DON (RS, Frib iAo i . & RBP4, g
SRR R AR NI, B P 4 o AN S ] CTP 5 i PR 12 DA 2 4 i 11

22 1 AN[ERE DON ] 7 4 37 ot 2 i e 250 1) 52 1)

Mipie e R A

control 1

fpdug g (RAL: S

5x10°mol DON 7
1.5x10°mol DON 18
5x10°mol  PIFE4E 0
1.5x10°mol P FE4E 1

ARL-SEREAZUHNENMALPAREEME

18
16
& 14
12
[ 3
8 10
s
e -
&= b
® 4
2 0 )
0 . s .
control DON : 5 DON:15 PIREsE .5 PIREeE 15

RENFHEH (pmol)
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14: REAGYINRIBBER 15: |MARFELESE 150umol / 1 B R 88

16: $ A DON5Oumol / 1 P RIBFEER 17: %A DON150umol / 1 By R 48
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4. Vi

FEARRGRIWE T, Oy 7 B SE A e R R, B30T 3 A sds, B4 SRR L
AFE T 5 AR, R EPEEAA R 10 MHERBEFE A, JA I SR RS SRS
W RE R MBS, I ESHE - AR BT E. HE, Bk 3 Ak
SRR TS A, ANTTTAS TR A% o (0 el 1T 3R 4T LR AL

FERTAHIBE T, Bl P4 4= 5 DON W] LA CTPs (i, DA b B HEDN 7R SR M4 A 13X
PR ZGY) )R, CTPs RYHCE A LIMM ], Jf EE sanfihe, DO ie =2 th k2 1m0
CTPs JERHI. FiUE . Jmaiiarbis i CTPs & &%, MygAE4nfit CTPs & & #E />
RS AR RGN 5. AR HATHIRE A A el B S0 A W iE 5 20 i Y
Ko (Ke- Mian) 4L 1A 5 th ViAE R R T BLAE D 0 i e s e 40 A2 15 4l 2 W 3 =
1 b

IR, BRI L1 LN A B] 7 2 == X AR A S 4H AR A 10 40 kg PO 7 e
T MR RIFENT . AT LAHIWEIX — A, B PG 4E e AResndl CTPs HVETE, A mdn
fdg. AR AR RS TE CTPs ME EILIEW A2, A SCI6 2 SR UL I F) 4
ANBEXS ELREAT IO SR, D 5 LSRR G 2 = R X A e AR (S, A S ] G 4
IR EE R B T 2 DMEBUKT, ATREHEL 7 RN, Tk g BB P 4 i RCR . X Tl
RSN Y4 ] CTPs F2R, I ALHIEME A KR P b v, 0 W7 el 78 4 o X1 il e
20t R A R RO T R B 2 AR T

FEREAT TR RS, BOHIRE I 55\ DON IR EE B, P B A e ) S % .
B, BBEBIIELY DON NG, 4N & CTPs BHCE 7T LA 240, I H.
A DR A0 e 0T B AT R, W% DON Xf CTPs HIsZmid. Pk, ZifgdedicE ]
PAMEDubR &Y, WE7C DON Xt CTPs #Mfil{E . EBLSEATE T, T DON & —Fif 7 i iE
254, XS n] UyAH DON X 4 Rl 2528, St — R sk,
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5.2
LS TR, DON Al Ae sEA R I, AR 1B G 248 - SN BRCR . R, A
fEHJE T iR

1. DON e #E40 fotie /2 i 4 s D e HE e Fg I 1)

2. FEANIRIHIN TRI Y, S NAH RJR S L4 S e S A0t T 20 B e JE 1 R B2

3. oAt ) L2 2B S SR AT - 4 B 7R B R R T

4. WERERWELE SN A L- 2 BRI JE I EESRABI e 40 R 52 i A AR LI B
RFE

5. AR B RIB RN L- B 2B IR, R R i e B i X)

TR RS, WRRER CTP & lBE 2 K EiETE, DON SCnf DL i 4H e i) 7
o fEMEAE, CTP GkBEMEILF &2 . Bk, HEEHE T i#:

1. DON & 75 u] DL iR of CTP 5 il i P, LA il JirJed 28 B 1) 2.1

2. L- & B HE SR A 75 T AR DSEE  JRehE G 7 I ) — R 245470
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6.3

TE20174E R, FRAE_ BRI 3R . I EAN G AAERFIT
FEEZKER O TSR T A e, STHBE RN 5%
P AT LI A T TC T bl o AR S N By 4% 5 S % 1Y) 5
5

A1 9201 04E g R BRI AR & . P B BRAL R TE R 1Y o s A 1]
MR SRS, RN EA T 7. MIERIEX—Hrar iR i
sz 2] TR RIRET . FEWAIE T RFERE T BB RS 4 Y
TAE, FRRFAM .
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