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Expression of Corazonin Gene by Developmental Stage of Scuttle Fly

Hohyun Park™

Department of Biomedical Laboratory Science, Mokpo Science University,
Mokpo-si, Jeollanam-do 58644, Korea

The corazonin (Crz) gene showed two subtypes of different length at laval and pupal stage. The long subtype fade out
in adult central nerve system (CNS) but the short one survive through all the life cycle from larva to adult. The short
subtype has the same base sequences with mature Crz mRNA and detected in both brain and ventral nerve cord (VNC).
The long one, on the contrary, was detected only in the brain tissue. As observed in above results, Crz neurons develop
in different pattern in the CNS of scuttle fly and the Crz gene expresses two different subtypes. These results suggest
that this neurotransmitter may perform differential neurophysiological functions in the scuttle fly. Variation in the amino

acid composition of the final active undecapeptide supports in strong those possibilities. We expect further studies on

the relationship between neurophysiological functions of Crz and behavioral characteristics of the scuttle fly.
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N 2

Scuttle fly2} &2 Megaselia scalaris®l T3l (egg),
o H 2 (larvae), W E|7](pupae), /3 S (adult fly) A]7]2] =AY
AR FEA Q) 54S ekl alPark, 2018), ofH T
25,39, HH7] 19,39, 4~5%, 7~9¢, 10~12¢, 13~15¢,
A% A7IE R F5217d Al(central nerve system, CNS)E ]
Fato] Aol mE FeF el 54l e A
B3 Ch(Park et al., 2018).

Scuttle fly®] SFAIEAIE AFste] 283 357 ofd),
Hu7], A= X719 corazonin A el Wol| thajA
= A R 9k=H|(Park, 2020; Park, 2021), Scuttle fly2] 23
¥ 3% ol Al7]el= B 34 AN corazonin
AL redo] A Jle] Fatell EAIsHl o, ¥ (brain)3

Z o] A )= (procerebrum) T2 Y2 Al%(optic lobe, OL)

bl ok 14 Rl 55 (dorsomedial, DM) -

o]
]
£, E-A17 M(ventral nerve cord, VNC) &% 7}3x}]of A
HHA =] 91 Th(Park, 2020).
Zejar |e7] Al7]el= o Al7lelAe] WEj® <l
AA 22 A S ) FE] corazonin 7 ©]
ARRAI AL & Ffe] FERE XS] 2] A S5 -
Eoll 2= corazonin FrElo] WAL UATh BEFF A
= A71ell= 7] A71eF A9 vlszakAnt i S
%o ® o]53t 55 %ol corazonin 1ol A Aol A
Aol AFdel 252 1A AATHPark, 2021).
3 scuttle flye] WA Al A o] A]7]9] FFA1

T oK

AA A o2 AAEFEHASH)S Al 83+ corazonin
TS WHAZAL, corazonin FrElS TAAIT A4S o]
4-3Fo] LWk A (hematoxylin-eosin stain) 2 2173 3344 (luxol

fast blue-cresyl violet stain)S A3} corazonin F¥12] &
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eet 919 414
body), Zo]F(myelin sheth)
SiTh(Park, 2022)

o7} W7 A7E AH AToE WA shs 1t
corazonin T+ A ZAFAAKapoptosis)oll 98l 1 sex}e}
w3b7F AA WSkAl Enk Drosophilacl A S WHG-H oF
7] corazonon T A|EZAIAAL A2 WHE S B2t
AR At 31 et al., 2008). D. melanogaster2] ©|
Hy| Al7]oll A Ha 7§ Aol 1%E corazonin FTHS X
7] WHH7] A71e) SFAE A7 sk st Al
7 HaL, 7] "] Al717F EAeke weh A ¢
5%l corazonin o] g o] A A7} Hrhal st
% THChoi et al., 2005; Choi et al., 2006; Choi, 2009; Lee et al.,
2008; Lee et al., 2011). B3k H217d M 2] corazonin %1
AFAERRE e B3l o, wef dAskal Q= vl
ofell A AZAFAAE AAHAME AFAE7F AESTHE
corazonine AJAbe= RIS R #3kd 4 lvkal sigith
(Novotny et al., 2002; Lundell et al., 2003; Karcavich and Doe,
2005). o] oA AAAES] M EZAFAAR=
2 7 e SR A A7]e] B = A ‘ﬂ’/‘ﬂﬂ
HEjah= Bt = HAZE e A 25 dojdrt
3 BE 3 QIti(Kimura and Truman, 1990; Truman, 1990;
Robinow et al., 1993; Awad and Truman, 1997; Draizen et al.,
1999; Brodsky et al., 2000; Choi et al., 2006; Tan et al., 2011;
Winbush and Weeks, 2011).

2224 Scuttle flyoll Al wHA ©HAE

Az2 Wo] Al A|Eet Y& A (Nissle
9] s A4S g<ls)

=

= corazonin AR}

7h s FE GE] ske] ofdy 2% 35,
7], A 21719 34784 2242 AF st 2zt
RNAE %39 cDNAE @5t F3etal d7|9s
/\Loﬂ/ﬂ 2% 9 AR corazonin TTH o] F-Ax W

£ Els] ®HI|E ST

HE Y e

A (feeding)

Aol o]8-3gt scuttle fly:™= Megaselia scalaristh= &8

= 7H flyol™, ZutE]el FAF HolE o]&sto] AHE
SISITh ASS $8t] F5F5 250 mLoll dextrose 16 g,
yeast flakes 6.5 g, commeal 20 g, agar 2.25 g WY& ©]
ool &3etar AAIA A 10 B &
%S AEZ 71A3k T} 18] 3 methylparaben 6.25 mLE

A3 Wolmely £ WA Bol H-& F 43 v}

HAA]

& AES OBAA ASS FSITE A 15Y 1o
2 02 e 4% $74 AEH oz A
AR AR HlAE 4T »g?hoﬂ iuro}oa o Ag A
Aol w571 flel vz 7 F AbgEglT

ZZMAA 2219| 2i%|(collection of CNS tissue)

Scuttle flyS oz A|7] 28 2~3Y, 3% 3~547} WA
7] A7 aRlal AE APTEE NAIE ARSI 01%
tween 20°] ¥ 3% o] 1= PBS (phosphate buffer solution,
pH 7.0)7F AAA U= Fol 3l Setol=ol AAE &
A= A A A H) 7 (stereomicroscopy) ‘ol A THEaL %
W AAE ol g3tel ouel, Wul), dFe) HAY
& Molrbua] FHNBA 249 vjsish B %
o

EEEEEET

oL

N Ao

AHMAIE=EI S A HLHHFS (reverse transcription polymerase
chain reaction, RT-PCR)

, 3% ofe 3%
e 7S W

AEEEEN

Scuttle fly2]
o] ¥ e} FAl7 A

L AN e 2
we] 22
o2 AT dES

A, M7,
HHH-S(RT-PCR) S

RNA &

AAE FFAEA 2A4E FAAL vl 2a%
mRNAE FZ3517] 918 24 AR 207] o3| F
FAAAE ZZ3ko] 200 uL PBS buffer (pH 7.0)7} £°]
%)+ microcentrifuge tubeol] EFASIAT) AFH 7| dhaH *
Z]o] tubell 7FeFeEo ™ 50 uL PBS bufferS @7l v
A= 2A=HA AASSTE oF 50 uLe] PBSOl| Trizol
200 pL A €31 15%7F voltex mixer (Scientific Industries
INC, USA) 7]olA &3 & 587F 220 A9 E3kh
TRI-reagent 1/5 volume “§%=2] chloroform 40 uLE 7 tube
X-]T: _:5__‘_3]—8]_ ];}__9. 1587

N

o] Yl voltex mixerol] A 15%
Ao M9 2 & A2 7(centrifuge)ll Al 4Tl A
12,000 ppm 2= 1537F A4 3F3ih

At 7 2 tbeoll A RNAZF 31 A5ds =
AgGA AsA M2 wbedl HATE AT Ho] &3
tubeol] RNA 3748y St
Louis, USA)S Z+Z}+ 1/4 volume ngg =
QF voltex mixer”]ol] E3}3}e], 103 &9 tubeS 2l2-0f A
A9 = TS 4Tl 12,000 ipm O E 1557 Y41 Ee)
AT

AP SRHAE FFAL 2A2HA AA}D
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70% ethanol(RNA-&)Z 23] WHE3}o] voltex mixer 7]l
15% &3t 3 12,000 pmoll A 1557+ A1 3le] QA2A
ANZeE AAEE 7 B 70% ethanolS 3] A7
AZ]aL AR A Ao AZAZ T T2 2 20 pL
DEPC §-9& 37lsle] RNAE &8 &3t

RT-PCR 2

RNAIA cDNAE #12tek7] £15ko] 0.5 mL tubeoll RNA
£ 10 L2} DEPC £ 20 L E313F &, tubeE 65T
A 5 S RNAS WA O vkz SA] d5E0l
5% st F7HFICH

HAJAIZ] RNA 30 pLE A28 tubeol] FH3kar AHAL
HE-S-o] 2491 5x first-standard buffer, dNTP mix, DTT,
RNase inhibitor, oligo-dT primer, MMLV reverse transcriptase
(SMART MMLV RT, Clontech, USA)Z 52 L2 &A1
T spin downd}] 42°ColA A7 E<F M AK(reverse
transcription, RT) WH&-2 AJF Uk #A|2LE cDNAT <443}
probe A2} A] AAJgH PCR REG-# 5Lt A 2= PCR

Genomic DNA #&

Scuttle fly®] A GAE A S FE AN NHSRT-
PCR)S E3to] wH=o]x ¢cDNAS} thE o2 o]-836}7]
Hete] e 38 T8 A 2294 genomic DNAE
T3

ofde 3% FFAIHEA Ao @71 1.5 mL tubed
STE buffer 500 pLol| proteinkinase 12.5 pLE &¢sle] ¥
AL Zokth thgo® 50T 2FEolA] A1 A g
AR, HEg-o] 1 tubel] phenol 1 volumes HHg-A]#A
15,000 tpmol| A 53 AT Aol AXZA A)7)a 4
NE AEF wbeol] &A TS F ] 22 WHoE 3
HoH WSS o ® ATole 2ARHA RS
tube®ll 713 phenol¥} chloroform< 1:1 H]-&= 1 volume
S BESAIA 15,000 pmoll A 53 A= AR A AFH
A713L 45 He A2 wbedll A FATh AT dS
%71 tubedl chloroform 1 volumes 3 7}8lal 15,000 pm
oA 58 AL d2ollA AARH AA dsels Ltk

% EoHE % 15,000 pmollA] 1038 A% 4Tl LAH
A AZIAL FAE B2 7heekom s ts Al A S
T} 70% ethanolol] A8 - TFA] 15,000 pmell 4] 57k

4ColA LA AR F- AT NS AABISITE Tubes

A

ScutCrz Hindmm ScutCrz Xbal
Features "S5 -
m‘ww‘q
4310p
M iy onacelia scalars
r R T L L K S ST W R AN i
s 79

MRNA o
0 T ——y —MF
© P 5%p D
>Genomic DNA(431bp; intron 59) sequences

Sauts' Cz

gagtcgtattccgataticaatagcaa sATGATAAGAATG TTTGTGGTICCTTTGTTATTICTIGGG TCTATGT T TGAGC TGTATGGGC CA
AACGTTCCAATATIC TCGAGGATGGAC AAATGGAAAACGAGC CTCATCTGATATGGACGTIC TTAATCCATTCAATGTIGGA

GCTCCTACAAAGATGT TCCCATTTATCTCTAAAAGG TGGAGTGAATAAGAAATTC TATAAAAATGGCAGTCCCGAAATGTTTG
ATGAGCTTTttgattaaaatatt taaa atgtitcgttitigtogtitcgeatitgaag  Scutd' Crz

Fig. 1. Structure of Crz gene in scuttle fly A; map for the Crz
coding region B; sequences of the genomic Crz gene The coding
sequences are shown in capital letters and 5'-UT, intron, 3'-UT
sequences are shown in lower case.

AR AN 7rerekel i DNAS AR 59 S8
3] AxA7]aL, Ax7E SEEH S5 50 pLel 888

] genomic DNAE FE3}3ith

X

at

Scuttle flyellA] A SAEZ corazonin -4 Ake] 2
s gIs] st o 253 35, Hul7], 4%
Al71e] SFAEA =4S AQete] 2H2F RNAS F=35)
o] ¢DNAZ 34 3 Scuts'Crz Hindlll primers} Scut3'Crz_
Xbal primer (Kim et al., 2013, Genbank KF318884.1)% ZZ
sle] 7)99%E Aol W=E E1s t(Fig. 1).

Z7 S 2= corazonin cDNA E2}~0 =9} A5 geno-
mic DNA, 84 358 A]7]9] T34173 7] genomic DNA
Z FE3}0] 0|83} th cDNAE F4A Zo]7} 372 bp
2 FFo] HUa, JAEEo] AAHA] &S 44Z genomic
DNA$} ofllel] 38 A]7]¢] F3217% A genomic DNA
59 bpe] JNEES x3hsto] A} Zol7t 431 bp= 5%
e RS SEEgInh WA AR 3044 14
At TEE A7|GE dom glal] B, oy 2% Al
710l = o 28, 373 Hul7], AF A7) BFelA o
O ARE-SE ¢cDNAS| Holeh 2 FHA7} FFol
= A gRlsklh o] 312 corazonin A} HAARA 7}

A em 7HeE] 715539 mRNAZE REEolAl= A
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size marker
(100bp)

negative

<DNA control

Genomic DNA

Genomic La DNA

2 insta La ¢cDNA

pupa ¢DNA

adult ¢DNA

3insta La cDNA

3 insta La cDNA(brain)

3 insta La cDNA(VNC)

Fig. 2. RT-PCR amplification of Crz mRNA in the CNS of scuttle
fly A; Changes of subtypes of Crz in CNS of scuttle fly during
development B; Compartmentation of the subtypes of Crz in CNS
of scuttle fly.

< ottt oy 2%, 3%, WH7] Al7]|dle= tlE
genomic DNAX.T} Zo]7} 71 B thE corazonin 7% g
o} (subtype)©] THEH =T 71 corazonin 0} -2 AJFl
M= o] WA FATHFig. 2A).

T2l AREEAskE A 7] A7l Heo &
T4 7 A BAAA AR A relo] AR Ae
R15A7] wiel, FellA Akl 11 o} 9] corazonin
AAAZE BARA 8 AR FAEITE Hol7t 1]
corazonin FrAAe} FAG A 2 Ike] yRAAdS F4le)
7] $18iA oidd] 357 Al719] FFAEAIS] tiE o HAl
AN zA& 7Zhzb B A AA 72 whHoz S AXE
SEAA Btk 29 iy 2A S g S T
719} corazonin A7} F-o] E]?ixll?_ HAA 24
TS w2 EE Aol Aok 1
ko AL ol 1A 7,—;]0]7]— 71 corazonin F7
;<]_7]_ o] z;;y\‘j E)\]ﬁz\ﬂ ZA3 #4d o] %%

o] olyz} thi ZA A LHE = corazonin T
o] Adth= e gIsk3IthFig 2B).
Scuttle fly®] 3% o 5217 Al A

ol

S
x
%N' i
B\

W=

-

7W o}& 9] corazonin GAA7} BT ] oA ubE
W AAFoNA A= 71 oFE €] corazonine: ¢
A7 ol e 7heAdol Atk ke s o]
=< d%ﬂﬂ 98 -2 5 714 ok 2] corazonin
cDNAE A B Z=2Y(subcloning)dle] A7 1M LS AL

2 g},

AN oft
Y O{gl O

N

a

1]

Scuttle fly 2 GAE R FFAAA A B E =
corazonin A AHKim et al., 2013, Genbank KF318884.1)2]
F3E vlash) el GAASHELANLSE APt
o] ¢cDNAE AlZste] PCRO S35 AZTh ofHe 2%
35, MH7] Al719] S5324A 2204 tZat cDNA
9} 72 7ol corazonin A} 3T genomic DNA
wrp Aozt 1 v & 719 corazonin A7} FEIE)
A #ZHAT SARE A7) Al7]ele A ofebA L
ERtaL, A5 Al7lelE txai?l cDNASE e Zold]
FAARE A dehds 21 gRlsilnh o5 o

[ol A 7] A712, AE7]elA s Al7I= He7)
oo W corazonin r¥1o] AAE = A FHATL
BEEE ke FE dwAo) vk Alem 7HR)

o} A shuke] Zol7t 2 corazonin A A% Al
ol JERA] &= Ao Hol 8o BAAMT 7}

wol 9% Aolekn FEapsich

N

ofeol A HH7| &= WEjsh= Etoll FHAE A 23]
42 corazonin TrElo] AAEE A3} FHAAAE <
3l B7] flste] ofe] 38 A7]e] FFABEA 2AES
djsish #2174 228 747} Relalo] RNAS %41
cDNAE W59 corazonin F+HAFE 538 AlA HoT)
el o 3% Al7]e] ] AW %F/ll Zlol| A

Yo

oy 253 37, T
71€] corazonin %dx}ﬂ oFalA VEbskaL, ET’L%"&‘% z4
T 22ek Aol thEA Aozt 71 A= el
A kar o)zt 2k sFuhe] corazonin AR LE}
stk oo ® Hoks wl, Ho|7t 11 st At
o A FH] %= corazonin T LA A7) A

= AL gRlsiith 2 ar 7] Al7)el vERd 7 N
9] corazonin b=, o Al A HE7 12 HE|EHA
HANAA Z2A9] corazonin W& Frelo] AAE L oL
] 2ol SFotol 913 corazonin W& FFE o] A
A7} o] Holx| kARt o} A 7A] ShH Al AA L
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A ot ot UEhdthE Blo R 58 & o 9
Atk AFolA= o7t 22 kel
Yehtar sl Azl A Al7lE dEE o
%] corazonin o] ¢HHS] AATE HAT] Wi
4% 21719 tixat cDNASH & Zole] FHamt Zat
Al vrebdtiar Azsigitt

919} Fo] FHtol| corazonindl] el A7} wWol
A 31 )= Drosophila melanogasterS T2 3oq, o}
corazonin®l| el A7} Ho] 9IA] ear, BEgk thE
of H|3] 553 P5& Hol& scuttle flys o= W)
cHAIQL o], Mu7], 45 Al7]el wet corazonin

wa
srele] Aot A shgel Wk 52 el selskl,

21231 corazonin T ] AT APHe] THAF=

= 719 corazonin SFAAF EA B AL shelEtn)
A=l

=
7s Tl deld SLE AEol U ¢ Us o=
]

717} €t
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