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Structural analysis and functional prediction of CG42741
protein in Drosophila melanogaster

YU Bo, XIN Yi, ZHAO Chun-jiang, WU Chang-xin, DENG Xue-mei”
(College of Animal Science and Technology, China Agricultural University, Beijing 100193, China)

Abstract In this study,the CG42741 gene expression were found at embryonic, larval and pupal stage by RT-PCR, but
such expression was very low at all of the three stages. Comparative to embryonic and larval stages, the expression of
the gene was higher at pupal stage. The structural analysis and functional prediction of CG42741 protein also conducted
in Drosophila melanogaster . Our data showed that this protein was characterized by three Cys2His2 zinc fingers located
at the C-terminus and executed its function in nucleus. The protein belonged to the Kruppel-like family of transcription

factors and could bind with GC-rich sites in genomic DNA. And we inferred the CG42741 protein might play an important

role in cell proliferation.

Key words Drosophila melanogaster ; protein structure prediction; CG42741 gene; RT-PCR; Kruppel-like factors
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AR 1% Rt NBEIE 1St— A~ B 128 2 R ) 1)
() 2 11 5 4 A7 25 [A) 235 4 Y 1000 8 45 H 43 5508
B, EME S AR B 2 R R R - ELT
BRI A 5 4R O A 3R O 1 5 4 A Y B A T
Tk z—",

TER B A, CG42741 52— gt 2 A
FOO M 2% 8 0 T =5 Je AR 4R 59C2 XK, 1T 43
F A B fE 18 899 290 ~ 18 929 143 bp,
CG42741 WM 0 FHEM ¥ LS 5 EY
Sl BRER R AR B . A SR CG42741 FEH
FER MR T W 3 A EZE AT, BIRG A | 4y A
WHEAT 72k B RT-PCR (R . 4K 5 i i A W15
B0 I TR B D G b i S R T S AT T RS
TIAE DX 20 i 57 = GRe 5 L R LTI g i T
BTEHR T — 2 o3 T MR AR LR AT T R 5L
(1) e fi o

1 #M#BEFRE

1.1 Rges Rl

A5 T FH B SR 5 R A AR MEEF AR AL CS, it
AR i Rk 2 i 28 S SO A BRI BRI . i RAE
25 “C Y 1R 55 FR 40 vh i) 3% AW B R 50060,
1.2 KA E
1.2.1 RNA #3423 gt & cDNA #) 4 %

WAC SIS 6 301 4y ke 30 R o 30 1) B e TR R SR

£ 30 H,3#% M RNAprep pure Tissue kit(db 5T K AR
AL AT BR A B B9 B 15 R BUS RNAL RS,
F DNase I 4B g RNA 15 min, 3 ] 5 74 B2 A1 212
BEULTE . WL 1. 5~2.0 pL 4lifk iy RNA, H 4
J66E H NANODrop2000/2000c (3 [E) 1 260 Fil
280 nm Ab &I RNA #5618 , AR P2 260 i1 280 nm
b B W G AG T RNA 4l B, — 80 ‘CETE,

ABEFE D RO s B B E 51 4 2%,k
1 FrR. R G #% B ImProm- 1™ Jx %% 5% fif
(Promega) [ 456 B 455 il cDNA,

x1 RERHEESY

Table 1 Anchor primers used for transcription

319 2 K
H-T11G (2 pmol/L)

LTSI 3D

aagctttrettttttg

H-T11C (2 pmol/L) aagcettttttttttte

H-T11A (2 pmol/L) aagcttttttttttta

T18 (2 pmol/L) ttrettettreeeettet

1.2.2 CG42741 X B #y ¥ £ % RT-PCR #&m|

& Flybase Chttp: // flybase. org/) I 1
CG42741 f1 GAPDH2 #HFF%), &t ¥ E & RT-
PCR 519, 5197 51 % 2 FioR. 519 i L 95 4%
WS E A e GAPDH R Sl A BF 58 e B 1
WS R R IE

#*2 H¥EERT-PCR3|#
Table 2 Primers used for semi-RT-PCR

EIEZEA N LRSI G >3 BkRE/ T S B /bp TR EL
CG42741 gatccgaccctetgteagea 60 113 28
atcttgcgactccaccctte
GAPDH gaaattaaggccaaggttcagg 60 133 30

gtaccaagagatcagcttc

2 & RT-PCR & W £ GeneAmp PCR
System 9700(ABI, 3£ ) E 4T, PCR &L A& £ W
T:2.0 pL 10 XPCR ZZ 0. 2. 0 pL ANT P(2.5
mmol/L) ,0.5 pL primer-F (10 pmol), 0. 5 pL
primer-R(10 pmoD), 1. 0 pL #47 (cDNA),0. 5 pL
Taq . #b ddH,O %= 20 pL, 10 X PCR 2% wf g
dANTP, Taq W J TaKaRa (H A&) 2 & 5 &
PCR W2 N :94 °C 5 min,94 °C 30 s,iB ki &
60 °C 30 min.72 °C 1 min. SR 28(30) , A& 4t

ff1 72 °C 10 min, )5 16 C4fE. BIF4 NG B2
p L PCR P24 7E 170 1 35 JIg A58 S 1 AG 0
1.2.3 CGA2741 KW G 7y 7& @ by £ 15 B F 54
D FHARSF L5 L, 1813 ExPASy Proteomic
Server(http: // expasy. org) H1 i) ScanPrositeChttp;:
// expasy. org/tools/scanprosite/) 8 NCBI W 4 |
) BlastP Chttp: // blast. ncbhi. nlm. nih. gov/) T. .
FH B E A PR B AR BE WAL BT AT
FEARFE AR T — A2 M e E A Kk
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2) VA0 R A D vk o B BT R I A E o S AR
F1BT B 45 F4 A D BE 5C % %85 VAR OC . 25 11 B b 20 AE T
£ 3 (9 W0 40 M 7 0 A BE R AR LIRS . T4
FEN R T R AR 2 AR 4 AR )T Ok X
CGA2741 F [N g 7% 1) 24 3 W2 )y 41 3k 47 B . ©
PSORT I . A k < 3 i% 42 : 4% 0 5 8 11 5 v] g
8 F A 40 25 74 1) 7T BE D s @ Yoo, iR 4 H
fR 25 1 BT YRR o 78 B8R 28 b S B AT AR LR AR EL
AR P ) T E B 08 E I 0 2
HL 3 KnowPredsite, JL ¥ 5 YLoc #H I @
Sherloc2 , 1% 8 ¥ P 2 B T 2 B2 1y 91 A5 2 AR 5%
5 B VR F AL RS B RS DT i
i T 5§ 5 A I 440 7

3)3D ZEAGTN . AN CG34271 F A 4 i
(145 1 5 AT 3D S5 A8 % 0 R FH Y 2 CPHmodels
3. 0 server Chttp: / www. cbs. dtu. dk/services/
CPHmodels/)™ ., CPHmodels 3. 0 server & — 4~
T B RS BT — S A R AR TN L 3D 45 44 1Y 4K
4, ¥ CPHmodels 2. 0 server B4 & Al it 72 [F] U5
B RS — BRI R TR,

7 H ExPASy Proteomic [ S 5]
ScanProsite 8 NCBI K ¥4 | i BlastP T EL.#fi 58 &
FER T4 of (1 PR ~F 45 #9875 ) CPHmodels 3.0
server #E47 3D L5 T . Z M TR A T H AT
LIRS ) SCINDRE R Ko NG - St - = B
2 255 A8 Ok FHUI P 510 KT 485 4 R R R A 1 B A5 A
FEaR Al — A EER SCPF . B Es R S T NCBI ¥ 3
=48 VAST search ¥ {4 Chttp: / www. ncbi.
nlm. nih. gov/structure/VAST/vastsearch. html)
BEAT 0BT A BT LIS R 3D 45 4 T 45 R . ¥ iz 4
R Cn3D BAFFT I BRI AT A5 2 57 44 7y =425 ] 1]
2 GRS
2.1 CG42741 EFRFE 2 RT-PCR il 45 R

Xof 4 ) B A R R R R I L 4y H 30
W RNA 43508 2. 0 L 547 B 08 B BE i o Uk K
W, NHLPK B CE D A] 2 .3 A4 i B 52 B 5
RNA B 28S.18S I 5S 7 AU S 8, THi R R, Ui
W RNA REfig /b A& Z W F S 25, /T LUH T
T2 HyFsE it RT-PCR & .

ABEFE LA AR IR 3 A A RAN S 5%
JRHT cDNA SRR H 8RR CG12741 R 58 5k
GAPDH #5195 54" 1S . 47 2F & i RT-PCR

Server

9 4 bis
L} i

—* 285 rRNA

— 18S rRNA

— 55 rRNA

Bl BHERERRBHERE. . SHHRE
TOFEARY S RNA SREUE R
Fig.1 RNA extracted from embryonic,larval and

pupal stage of wide-type flies

K, 55 mE 2 s, hE 2 v LE H, CG42741
SE TR IR TR 1 L &y B0 AN B AR 2Rk (R Gk
RS, L RAERAG I . 3 AN B AH E ok B
CG42741 FE MW R B R E . CGI2741 %
PRREES e TN eSS R P S R SO = U]
T T 0 1 A 4 R G B A P

LU

A

AL i epit
A A

CG42741

C“ 1 ‘rJD}'f _

2 CG42741 EEEBERBIEMRE 4 R
MIEFHA R E = RT-PCR #:7
Fig. 2 Detecting the expression of CG42741 gene in

embryonic,larval and pupal stage by RT-PCR

2.2 CG#2741 ERRBEBRMNENEEEZTN
S

WA IR 26 0. CG42741 A it 2R 11 R
TORPE R A WA X AR T IR A TE .
R T HE— RS R T RE L A ISR AR I (E B
2710 T 0 HL 2 i 1) 2 R R I 4 B T BB IR B R R
LR EAT T A
2.2.1 FHRBETFHEMI

i@ i3 ExPASy Proteomic Server H1ff) ScanProsite
F1 NCBI W |9 BlastP Xf CG42741 J P 4 5 11
GIETR T AN AT 5081, A58 & BZ T 4 C K vy
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TH S BN CGAZTAT Je K 2 B &8 1 J5 45 44 20 b D) i Bl 91

HEA 3 A C2H2 Z5Hg sk (K 3) . C2H2 JEiF a4
g rp e ol 28 M gt B O 3 3 Y — Rl s R AR A
TEIA™ Y Sp1t %458 By 28 ~30 A~ 24 5 1% 7%
BEA R Hoh AT 2 AR IR N 2 A AR AR
TEIX 2 2R A 2 DM E A Z & A — K
2y 12 AR FE R 5% L X (& 3 (b)Y, 57 51
H: (Tyr, Phe)-X-Cys-X,.-Cys-X;-Phe-X;-Leu-X,-

His-X, o-His (X AR GEETO " . BE4E 45 1 ] L
VEFEME 25 4 H 5 00 DNA JFE 51, DA i 3 5 50 3 (A
f1% 22 35 LLIE AR WA R B oAl AR A i R
i 2o NI, CGA2741 FE A A 2R e 5 PR 21 o 44 5 1)
JO7 32—~ e s R Y I 1l a5 R SE B DNA#E
Jy 9 R SE Y A A S R S8 R M AR K K T Y

MVFMNGLGSDPL SAKEAEGPPVQVEPVDL SLRSPRASTSHGSSSSSYKF S SANEAVGY SNGKPGGSSGE 555 5GFGAGS
AGSSSLGAFAAQQQQQLTASSGYSKLPFSPFFAASPFFFTYRRI SGSGSGNGTGSVSVEQEDNNNSC STNINGSS5GGAG
SAANSMQDYESEF SLL SLFENP YEFAGGDGQASRETSPTGGSSEPLASNSSP SWESYAGSGSPHAAL NP AFGGMGRGAT

(b)

REDNSSFSGINFGGGGSAFGFTTSSDSMANGGYNDL SKNRKW-H{C D'I'EGCDKVY’IKS SI-EKAH KRTH'IT}EI{PYV

C'I'E'!'EGC IWRFAR SDELTHHYEHI'I'ICVKPFRC QLC TRSFSRSDHL SL[IhmR}I

B3 CG42741 EARBEARK C Rk 3 4 C2H2 &FiE
Fig.3 Three C2H2 domains located at the C-side of CG42741 protein

2.2.2 CGA2741 LB % #5 % & &9 I 20 i A= TR

I A W A5 I8 2 10 O 1 R0 22 A B 1 0T I 40 i
BLERAEXS CG42741 H A 2 45 11 28 1 J5 20 47 0 40 il
SEALIRI 5347 o R IR FH Y 4 A58 e T ) 45 R
WL CGA2741 FHe PR 4 A% 14 38 1 5T A7 T A% A A8 R o
K45k PSORT 11-95. 70% . YLoc-99. 96% .
KnowPredsite-94. 22 % A & Sherloc2-97. 00% . fif
PIZE I ES T . X8Rk 1 R
ExPASy Proteomic Server H1fJ ScanProsite X} 23 %t
iR 7 AR SF X 34 AT R 45 51
2.2.3 3D &M

A 5% i & CPHmodels 3. 0 server 2 7t il
CGA2741 [N Z5i % 2 5T 19 45 40 » H: 92 02 3 °F ]
FEATAY ikt L TR AR ik T A 7 5 B
JE——PDB i R 5 H i & [ R A H C 5451
() 2 11 5 LA AR SR AR A1) sk 4[] 3058 2 1 B 19 45
F R N7 H B R S5 A A, O AT LAk s H
MR F TR 45 . 2 N PDB Cd 2 b 3 Hh i 454
B OABAS B E A7 5 RUE R F 70 %984
30 o [ 50 A A vk T A 25 A L AT LA T S 6 4R
R G 5E 4 —FE

Bl 4 X CG42741 Tl 45 5. A 4 (a)

AN, CGA2741 FHA 3 4> BPa IS5 BRI AE— &
B C R Ui, LS5 5 BF 48 454 b il P o B2 - AT
1 B3 & R — B o MR 20 A A 8 1 R Sk ARG
P AR AR R R 4 (h) ki &5 5 rTLUR th H
(2R 15 C N2 A B i A R SR B T 80. 204,
I 33 A I 45 2R 2 R HE Y
2.2.4 CG42741 % & o9 7 ge T

i@ 13 NCBI M3l I %) BlastP Xt CG42741 3 [H
i B 1 LR e S EAT 40 B R R EE 1S KLF #%
SR PR G A B B i DR <E L D2 C R
i) 3 4~ C2H2 45445, KLFs(Kruppel-like factors) %
e ELAZ AR W vh — RS BL AL B st 1 (BTEBP) L i
ORI R g I G i & 4% N T Kruppel , 25
¥ _EF1 Spl 7B 1 N T (Specific protein 1) K ik = J&
AHAL #F H A R EE K o 3 A B ERE A ) C2H2 267
O BESE 254 . 5157 5 A1 OC Y GC Fl CACCC & 45 &
A AR . KLFs G205 A 53 #8 BAT ims BEAH B 1Y
DNA Z5& 36, 1 H ik w] DL o 8 (-8 H i
YEYE DNA 254 1R 54 . Bt &R 3 KLFs &
TR 1T A FEBER G A KLFI-KLF17, £k
KRB R % G T A S A A0 LA S
L Y A B R TR AR S AR A R R R



92 S RN EE I I A N S 4

2011 4F 25 16 %

Retrieving template ...

Entry: Zebt
Chain: A4

Naking profile-profile alignment ...

DLSFNRKVHEKCDTEGCDEVYTESSHLEAHKRTHTGERKPYVCTUEGCIWRFARSDELTRHY 60

DL K R++H CD GC EKVYTKESSHLEAH RTHTGEEPY CTWEGC WRFARSDELTRHY

DLEE-RRIHYCDYPGCTEKVYTKSSHLEKAHLRTHTGEKPYECTUEGCDWRFARSDELTRHY 60

Score: 209.5 hits

Identity: B0.2%

Query: 1

Templ: 1

Query: 61 REHTGVKPFRCQLCTRSFSRSDHLSLHMRRH 91
REHTG KPF+C +C RSFSRSDHL+LHM+RH

Templ: 61 REHTGAKPFQCGVCNRSFSRSDHLALHMERH 91

Hodeling ...

A Z-score above 10 indicates a high relisbility model

File with coordinates for model in pdb format:gu

() F| ] CPH models 2. 0 server 5% CG42741 7 1 — 2% 5 04 R IR 5 50, 3R [0l (1 — A 45 51 S

(b)CG42741 1 C R i 3 4 C2H2 5kl iy 3D 7% 2 &
E 4 CG42741 EERM 3D ML
Fig.4 Predicting 3D structure of CG42741 protein

HEAEM .

A5 R WK, 10 AP KLES JE [ g it Y 4=
TS LR 14 TR UL Ry 75. 64 % T 3T U 3 4~ C2H2
Sh (B am e 94 AR A Ak, Hgy 9 S Fp
#rh 97 AR A D 1 R U RIS B T 94, 22%
(F 5Ca)) s [AAE 13 A Fp KLF12 56 [ 4 5 1) 4= 56
GAKLTR Y [ R 85. 76 %0 .3 Uiy 3 A C2H2 254
R 90 LR 41 oh, Ho4x 12 S A #6 ih
93 AN 8 L R 4l O 1 [ U 3K B T 97. 6620 (& 5
(b)), Bk, FgH CGL2741 FEFHAL W& A5
KLFs F 5 5 KLFS ([ 5(a)) . KLF12(& 5(b))

FKLEFS 15 B 4 i A w5 69 0/ 7 o o0 2 3 A4
C2H2 #5# . KLEFS fiz 568k by S — P e s 4 il A1
+ T AR BT R BF 5T R W1 B 2 B A BE B (Focal
adhesion kinase, FAK) T~ i A9 /E I #0451 53 00
Cyclin D1 Ji 3h 7 ok 18 42 40 Ji 8 300 a0 A2 00, gk ok
A B AR KLF8 5& K 7 1E 5 4 21U IR 3R 35, 1 A8 %
P e e Fe kY BT KILES 7T AE 5 e 1) %
B JBUm PR A | 1 )T R B IR G . H R
KT KLF12 ByfGE b HUE KLF12 2 —A>
IR, 7] L5 activator protein-2a (AP-2q)
R A AR E S AN A G AT U 2 R TR Y 2R 5K L i I
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Drosophila melanogaster
Homo sapiens

Sus scrofa

Mus musculus

Rattus norvegicus

Bos taurus
Taeniopygia guttata
Callithrix jacchus
Canis familiaris
Equus caballus

Hacaca mulatta
Oryctolagus cuniculus
Pongo sbelii

Drosophila melanogaster
Homo sapiens

Hus musculus

Sus scrofa

Danio rerio

Bos taurus

Pongo abelii

Callithrix jacchus
Hacaca mulatta
Cryctolagus cuniculus

E5 SRiRH CC42741 EAKREAFYWHiE KLFS(a)fn KLF12(b) S AWM S S
Fig. 5 Multiple align of CG42741 protein in Drosophila and KLF8 (a) ,KLF12 (b) protein

in different species,respectively

— I A S — 3 7 CtBP1 2 5 F 4k [H] 58
B KLFS 76 40 it 3% i Jy 1 L 5 2246 A, 5l ad
TS 200 R 300 1 S el 3 DR R A0 M A Y L k4
FAE MR KLFS 25 R0 &R G i 4 2L
B

B L EFSE & B, CG42741 %6 145 KLFs % 5%
B LA B AR LB DNA 25 4305 o i i 2 3
(10 ARl S5 98 T DX AT ) DX T 45 e 9 7 A £ R
PR A AT e S T e . T KB CG42741 3B A
ELA O SR T BE L AR S B A4 A B
B AR B A B SR R R T g . R LR
Fexf 25 5 b\ UL, KLFs % % 5 BF 58 i 58 %
CG42741 FH A e B4 W D RE Ak T #0000, Ay itk — 4
W 5% 2% 3k B AE T — AR 1 STl

3.5 i

W f B RT-PCR 7 kB CG12741 3
PRI 7 P S Y e 1) &) o B0 R B 1 3Rk L R A
i PCAAIR R A 0 SR A AR . b iR X
CG42741 SE 4 5 1 B A R 4T T AR W5 B0
Bro T LIS LR 2598 D &5 I R & 3 4
IR C2H2 2548, Hom RS 2)CG42741 HE A
TE LT A% L — A SRR AR s 3) A N
J&F KLF &G 4)CG42741 % (40T LA 5 3% B 4
hE S GC FES]; 5)CGA2741 & 11 7] fE 2 41 it J5
Wi — AT S S AR KT R,
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