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Introduction

e oa-internexin (INA)

— a V66 kDa intermediate filament protein
(Pachter and Liem, 1985)

— The protein is present in developing neuroblasts
and in the CNS of adults (kaplan et al., 1990) .

* Chicken Embryos

http://www.springerlink.com/content/u515617p37206051/

— an excellent model system for studying the
development of vertebrates wherein growth
accompanies morphogenesis
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articles

Sequence and comparative analysis of
the chicken genome provide unique
perspectives on vertebrate evolution

International Chicken Genome Sequencing Consortium®
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*Lists of participants and affiliations appear at the end of the paper

A draft genome sequence of the red jungle fowl (Gallus gallus)

(the 6.6X coverage draft sequence of the chicken genome)

- 38 autosomes + ZZ (male) / ZW (female)

- 20,000-23,000 genes

- Lesser interspersed repeat content, pseudogenes and
segmental duplications within the chicken genome.

- At least 70 megabases (Mb) of sequence that is
highly likely to be functional in chicken and human genomes




Aims

* Discover the mRNA sequence encoding -
internexin from chicken embryos

e Study the expression of chicken o-internexin
during neuronal development

* Confirm the physiological features of chicken
o-internexin



Aims

* Discover the mRNA sequence encoding -
internexin from chicken embryos



Location of neural IFs in different species

Species
Chromosome
No.

Autosome

Sex chrosome

Linkage group
(L6)

Neural IF
NF-L

NF-M

NF-H

@ -internexin

Nestin
Vimentin

GFAP

m‘ [ERETNLES &
Mouse Cow Chicken

Taeniopygia

Zebra finch

Frog

Ornithorhynchus

Homo sapiens — Mus musculus ~ Bos Taurus Gallus gallus Jittata Xenopus loevis ~ Daniorerio  Pan troglodytes anatins Canis familiaris
46, XX/ XY 42, XY/ XX 40, XX /XY 60, XX /XY 78,1W/ 12 8,12/ unknown 50 46, XX / XY 52 78, XX /XY
22 pairs 20 pairs 19 pairs 29 pairs 38 pairs 40 pairs unknown 25 pairs 22 pairs 21 pairs 38 pairs
XX (female) /XY | XX (female) /XY [ XX (female) /XY [ XX (female) /XY | ZZ(male)/ZW | ZZ(male)/ZW unknoun . XX (female) /XY | 10 unpaired (X1-X5, Y1- | XX (female) / XY
(male) (male) (male) (male) (female) (female) (male) Y5) (male)

n n n n LGEZZ(ZLCGIZ?I?I’ZS_ 3(L6E22,L67, unknown n n n n

£50023) and LG5)
Chromosome (Location)

8(8p21) 15 (15p12) 14(1403) 8 2 2 v 8 8 contig: NW_001794412 25

8(8p21) 15 (15p12) 14(14D1) 8 2 8 8 contig: NW_001794412 25

22(229122) 14 (14q21) 11{A1-A5) 17 15 15 2 contig: NW_001697718 26

10(10q24.33) 1(1q54) 19(1903) 26 6 v 5 10 28

1(1g23.) 2(2934) 3(342.5¢cM) 3 25 16 1 7
10(10p13) 17(179123) | 2(27.0cM) | 13(13q16-g17) 2 2 v 2% 10 contig:NW_001656448 | 2 or8or25

17(17921) 10(10g32.1) | 11{1162.0cM) 19 2 3 17 9




To find out the candidate sequence of chicken a-internexin

Alpha-internexin mRNA sequences

Organism Official Symbol Accession No.

Homo sapiens INA NM_032727.3

Rattus norvegicus Ina NM_019128.4

Mus musculus Ina NM_146100.4

Xenopus laevis xefiltin NM_001085809.1

Danio rerio gefiltin NM_131032.1
BLAST

2. Chicken Genome Resources

http://www.ncbi.nlm.nih.gov/genome/seq/BlastGen/BlastGen.cgi?taxid=9031
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Gallus gallus (chicken) genome view
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Marmmalian ancestos
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Description of LOC770695 on GenBank

—> XP_001234031.1

PREDICTED: hypothetical protein [Gallus gallus] (141 aa)
- XM_001234030.1

PREDICTED: Gallus gallus hypothetical protein LOC770695, mRNA (426 bp)
- Chromosome: 6

—->Genomic: NW_001471720.1 Pt N
Range: 564337..564939 - HC_006093,2 ~
[25001572 [ 25001974
HH_001 2540501 ¥ ——_ S;P 001254051.1

B - coding region B - untransloated region

Reference Protein Species Id (%) | Length (aa)
XP_001234031.1 | PREDICTED: hypothetical protein G. gallus 100.0 | 140
XP_001479252.1 | PREDICTED: similar to Ina protein M. musculus 54.4 136
NP_116116.1 internexin neuronal intermediate filament protein, alpha H. sapiens 51.7 148
NP_571107.1 gefiltin D. rerio 50.4 119
NP_001079278.1 internexin neuronal intermediate filament protein, alpha X. laevis 47.8 134




Cladogram of LOC770695 and INA homologous

INA, a-internexin

_[Human_ll-m (76/148, 51%)
Chimpanzee_INA (76/148, 51%)
EDug_Ina (58/80, 72%)

Cow_Ina (80/148, 54%)

Mouse_Ina (76/136, 54%)

—Rat_Ina (75/141, 53%)
r Zebrafish_gefiltin (54/80, 67%)
' Frog_Xefiltin (62/113, 54%S (99/135, 73%)

Zebrafinch similar to alpha-internexin
Chicken hwpothetical protein |(141 aa)

{ GENSCANp1
' GENSCANp2

uery/Subject, Identities%
(Query/Subject, )

Clustualw?2
http://www.ebi.ac.uk/Tools/msa/clustalw2/



Cladogram of

LOC770695 and
other neural IFs

Clustualw2

http://www.ebi.ac.uk/Tools/msa/clustalw?2/

o~internexin

[

Danio rerio alap

Gallus gallus similarGFAP

Bos Laurus GFAP
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Pan troglodytes hypotheticalGFAP
Mus musculus Glap
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=
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Bos Laurus [NA
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Pan troglodytes INAZ

Mus musculus Ina

Rattus norvegicus Inexa
Danio rerio gefiltin

Danio rerio similar-gefiltin
Gallus gallus similar-NEFH
Hoemo sapiens NEFH

Pan troglodytes NEFH

Canis lupus Tamiliaris NEFH
Bos tevrus similar-NF-H
Mus musculus Nelh

Rattus norvegitus Melh
Canis familiaris similar-nestin
Homo sapiens nestin

Bos teavrus similar-nestin
Mus musculus nestin

Rattus norvegicus nestin
Gallus gallus nestin

Danio rerio nestin

Gallus gallus NEFL

Homo sapiens NEFL

Pan troglodytes NEFL

Canis fTamiliaris similar-NEFL
Bos Ltaurus WEFL

Mus musculus Mefl

Ratius norvegicus Mefll
Danio rerio nefl

Danio rerio similar-MNEFL
Danio rerio similar-nelm
Gallus gallus NEFM

Homo sapiens NEFM

Pan troglodyles NMEF3

Canis familiaris similar-NF-M
Bos teaurus MEF3

Bos taurus similar-NF-M
Mus musculus Melfm

Rattus norvegicus Melm
Danio rerio vimentin

Gallus gallus vimentin

Bos taurus vwimentin

Canis familiaris similar-vimentin
Homo sapiens vimenlin

Pan troglodytes vimenlin
Mus musculus vim entin
Rattus norvegicus vimentin



Amino sequence alignments of LOC770695 and INA homologous

Rod
/\ T 'I
Head ai
':'I / 100 200 300 @ B0
Human |:::::::::I:::::::::l:::::::::l:::::::::I:::::::::l
alpha-internexin | TN EEEE EEEEEEEENET e =
Mouse
alpha-internexin ] TN T CEEEEEEEEETT s =
Rat
alpha-internexon -—| TR e a|1=3&. eedoadsozsef  saoass |?5??1+—§—
Bovine '
alhpa-internexin T TSN EEEE EEEEEEEE TR =
Frog
¥efiltin - h‘\‘\\\k\k\kﬂm' o T |?5??1+—E
Zebra fish
Gefiltin T MRS NSNTE  ENEE T e
Zebra finch
LOC100222787 [ ssass 7R
Chicken
Loc77oses

Sequence alignments were done by online tool, ProDom.

http://prodom.prabi.fr/prodom/current/html/form.php



Chasing the chicken o-internexin by RACE ... smiication of cona ends)

I LEEPPEPERY (0770005 SEETRETRTEY S XM_001234030.1

PREDICTED: Gallus gallus
5’ RACE < sl 3’ RACE

hypothetical protein

LOC770695, mRNA (426 bp)
Putative sequence of chicken

o-internexin CDS : 1302 bp

Intron 1 Intron 2
~ 1.5 kb ~180 bi
Exon 1 Exon 2 Exon 3
~900 bp ~120 bp ~120 bp
. . . Puull (2003
RE map of chicken a-internexin CDS Smal (810
Sacl (B42)
Khol (852)
Bl (465) Puull (863)
Smal (474) Kpnl (T0T) Psil (368)
Pyull (554) [Bgﬁ:ﬂﬁlzl)[ Pstl (910)
IE[:oRI (1) IPq.l'u]I (143) [Pvull (275) Pyrull (563) [PTH (ﬁllls) |Pst[| |(lﬁl]5) IPq.ru]] 026) IEl:nRI (1, 356)

ATG >



The putative cDNA sequence

of chicken o-internexin
(chkINT)

CDS: 1302 bp

3kb
2kb
1.5kb
1kb

500 bp

Predicted chicken a-internexin
(chkpINT)

433 a.a.
Theoretical pl/Mw: 9.37 / 48435.59
(48.4 kDa)

ATGAGCTACAGCGTGGAACCGCCGGCGCTAGCCGCCTCCTCCCGCCGCCTGCTCGC CCAG
M s Y § VvV E P P A L A A S S R R L L A Q
TCCCCGCGGCGCACGGAGGGCGCTGAGUCGCGCCGTGC TAGCGAGAAGGAGCAGCTGCGG
s P R R T E G A E P R R A 5 E K E Q L R
GGCCTCAACGAGCGCTTCGCCGGTTACATCGAGCGTGTCCGGGCGC TGGAAGAGC GCAAC
G L. M E R F A G ¥ I E R VvV R A L E E R N
CGGGCTCTGGCCGGCGAGCTGGCGGAGCTAAGGCGGCTGCCTCCCGAACCGCGCCGTCTG
R » L A G E L A E L R R L P P E P R R L
GGGCAGCTGCTGGGCGGGGAGCTGUGGGCCCTGUGUGCCCGT TTGGAGGAGGUACACGGC
G 9 L L. & & EEL R A L R A R L E E A H G
GAGCGGGCGCAGGUCGCGCTGGAGCGGGCGCGGUTGGCCGAGGAGACGCAGCGGCTGCGG
E R A Q A A L E R A R L A E E T © R L R
GCGCGCTGCGAGGAGGAGGCGCGGEGGECCGCGCCGAGGCGGAGCAGGCGTTGCGOGCCCGG
A R C E E E A R G R A E A E Q A L R A R
CRAGCAGGCGGCCGACGGGGCGECCCGGGCCCGCGCCGACCTGGAGCGGCGGGUGGAGGTG
. o A A~ D G A A R A R A D L E R R A E A
CTGCGGGAGGAGCTGGCGGAGCTGCGGCGCGCCCACGCCGAGCAGCTGGCCCAGCTGGGA
L R E E L A E L R R A H A E Q L A Q L G
GCCGCGCTCCGUGUOCGCCGCTCCCCCGGCUTCUGGGOCCCOCGACGGUGCGGCUUGACCTG
A A L R A A A P P A 5 G P P T A R P D L
GCGGCTGCGCTGCGGGAGCTGCGCGCTCAGTACGAGGCGC TGTCCGGCCCGCAACCTGCAG
A A A L R E L R A Q ¥ E A L P A R N L QO
GCGGCCGAGGACTGGTACCGCGCCCGCTGCGCCAGCCTCCACGAGCGGGCGGTCCCGCAGT
A A E D W ¥ R A R C A 5 L H E R A A R S
CRAGGAGGCCGTCCGGGC CAGCUGCUGCGAGGCGGGUGAGTGCCGUCGGCAGCTGCAGGCC
 E A V R A S R R E A G E C R R Q L Q A
CEGGTGGETGGAGATGGAGAGCCTGCGCGGAGC TCACGAGT CCCTCGAGAGGCAGC TGCAG
R v v E M E S5 L R G A H E 5 L E R Q@ L Q
GAGCTGGAGGAAAGGCACAGCGCCGAGGCCGCCGGGCTGCAGGACACCATTGGGCAGCTG
E L E E R H s A E A A G L ©Q D T I G Q L
GAGGCTGACCTGCGTAGCACTAARACCGAGATGGCTCGGCACCTGAGGGAGTACCAGGAC
E A D L R 8 T K T E M A R H L R E Y ©Q D
CTGCTGAATGTCAAGATGGCCCTGGATAT TGAGATTGCTGCC TACAGGAAGCTGCTGGAG
L L ¥ VvV KM A L D I E I A A ¥ R K L L E
GGAGAGGAARACCTGTTCAGCATGGGGAGTGTTGGCCT TCCAGCCATGARCCCCCTCCCC
G E E N L F s M G 8 v ¢ L P A M N P L P
ARCCCCACCTACTCTTTCCGGCCACGC TCCTCCACTCCATCCTTCAAGARAGAGGAGCAR
N P T ¥ S F R P R 858 5 T P S F K K E E Q
AGAGAGGCAGTTAGAGCGACCTCCAAGATACCATCTGGTCAGGCTGGAGTGCTTGACGGG
R E A VvV R A T s K I P S8 G Q A G WV L D G
ACCATARCCACTGCTAAGAGAACGGAGAGATT CARCGTGCATGGAGGAATCATTGCARAT
T I T T A K R T E R F N VvV H G G I I A N
GCTAAAGTGCAATGGTGGGAACCCCATCCCTTTTGCATTTGA
A K V. Q W W E P H P F C I *



Amino sequence alignments of putative chicken a-internexin
and INA homologous

Head Coil 1A Cail 1B Cail 2 Tail

Human
B PSS R =1

a-internexin {499 a.a.)

Mouse
a-internexin {S04 a.a.) B AN | ¥ 1 1 ] | e
I[;l:.E—litntErma:-tin (505 a.a.) Be SN 117 1 1 e e
Zebra fish _ |
Gefiltin 1471 a.a.} B NN AN SRS d [ e

Ro
Chicken Head Coil 1A Coil 1B Coil 2 Tail
Putative a-internexin {433 a.a.} I_[\\H | f |_| 1 1 : |

Sequence alighments were done by online tool, ProDom, and modified by Photoshop software.

http://prodom.prabi.fr/prodom/current/html/form.php



The Kozak sequence of putative chicken a-internexin

Table 1. Frequency of nucleotides surrounding the initiator codon of transcripts encoding
cytoplasmic proteins?

5 4 _3 2 1 +1{A) +2(T)  +3(G) +4

A 17.07 21.77 4700 30.37 20.99 100 0 0 19.36
T 19.29 10.16 2.60 10.06 6.12 0 100 0 13.36
G 31.42 28.61 3715 18.57 2764 0 0 100 03.38
C 32.20 39.43 10.23 40.48 45.24 0 0 0 13.88
i5equences surrounding the initiator codon of 1634 manually reviewed RefSeq transcripts encoding cytoplasmic
proteins. The frequency of occurrence of indicated nucleotides surrounding the initiator codon at positions -5 to
+4 with respect to ATG is shown.

TRENDS in Genetics Vol.17 No.12 December 2001

Chicken (Gallus gallus) Nucleotides Surrounding the Initiator Codon

Neural Intermediate

Filaments ‘6 '5 ‘4 ‘3 '2 ‘1 +1 +2 +3 +4
NEFL (gotorm ) A G Al T ]| G| A
NEFL cotorm2) A A | G Al T ]| G| A
NEFM A T G A
NEFH A T G
Putative o-internexin G G G A T G A




Cladogram of
neural IFs from
different species

Gallus gallus similar-GFAP
Danio reric gfap

D anie rerie vimentin
Gallus gallus vimentin
Bos taurus vimentin
Homo sapiens vimentin
Pan troglodyte s vimentin
WMus musculus vimentin
Rattus norve gicus vimentin
Homo sapiens nestin

Bos taurus similar-nestin

WMus musculus nestin

The putative chicken
o-internexin was
classified into the
group of a-internexin
homologous.

Clustualw2

Rattus norvegicusnestin

Gallus gallus nestin

Lo

D anie rerio nestin
Gallus gallus similar-NEFH
Bos taurus similarliF-H
Homo sapiens MEFH
FPan tregledytes NEFH
us musculus Nefh
Rattus norvegicus Nefh
Gallus zallus HEFK

Bos taurus NEF3

Homo sapiens MEFR
Pan troglodytes NEF3
Wus musculus Nefm
Rattus norvegicus Nefm
Danio rerio nefl

Gallus gallus MEFL

Bos taurus NEFL

Homo sapiens MEFL
Pan troglodytes NEFL
Wus musculus Nefl
Rattus norvegicus Mefl

——— Danio rerio gefiltin

Gallus gallus alpha-internexin

Bos taurus INA
£ Homo sapiens INA
Pan troglodytes INA2

I: Fus musculus Ina

Rattus norvegicuslnexa

Bos taurus GFAP
—E Homo sapiens GFAP

Fan troglodytes hypothetical GFAP

http://www.ebi.ac.uk/Tools/msa/clustalw?2/

[ Mus musculus Gfap

Rattus norvegicus Gfap

GFAP

Vimentin

Nestin

NFH

NFM

o-internexin

GFAP



Percent identity and similarity between predicted amino
acid sequence of chicken a-internexin and other species

Species Homo sapiens Mus musculus Rattus norvegicus Bos taurus Danio rerio
Human Mouse Rat Bovine Zebra fiah

Accession No. NP_116116.1 NP_666212.2 NP_062001.1 NP_001069426.1 NP_571107.1

Length (a.a.) 499 501 505 499 471

Idenitities 55% (242/434) 55% (235/421) 56% (237/418) 56% (240/423) 52%  (179/343)

Similarity 72% (313/434) 71% (299/421) 72% (302/418) 73% (309/423) 71%  (246/343)

Region 69-499 69-489 77-494 77-499 85-423

Percent identity and similarity between predicted amino
acid sequence of chicken a-internexin and NF triplets

Species Gallus gallus
Homologs similar-NEFH NEFM NEFL (Var.1) NEFL (Var.2)
Accession No. XP_415310.2 NP_001095200.1 XP_001232615.1 XP_417679.1
Length (a.a.) 890 858 483 556
Idenitities 47% (179/379)  49% (162/328) 47% (179/379) 58% (71/121)

Similarity 64%  (244/379) 67%  (223/328) 64%  (244/379) 71%  (87/121)




Study of the filament-assembly ability

Cells were transfected w/ pMyc-chkINT and pEGFP-chkINT constructs independently
e Neuro2A (

° COS7 (African green monkey, kidney fibroblasts)

mouse, neuroblastoma)

Day
0 1 2 3 4 5

1

Cell - facti
seeding | Transfection
® pEGFP-chkINT
oM<kt Prve-chkINT Immunocytochemistry

e Morphology
—ENEE - - 5o ——

 Expression pattern
PEGFP-chKINT




Neuro2A (PCMV-cmyc-chKkINT & pEGFP-chKINT transfection)

cMyc-chkINT
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COS7 (pPCMV-cmyc-chkINT & pEGFP-chkINT transfection)

cMyc-chkINT

EGFP-chkINT



Study of the filament-assembly ability (ll)

. . Hemisphere
Transfection of Primary Cultured Cells Optic lobe
Hemisphere of E14 chicken brain

Cerebellum

Day post-transfection (DPT)
Day in vitro (DIV) 0 1 . 3 .

0 1 2 3 4 5 6 7 8

%
t

Transfection
e pEGFP-chkINT
e pMyc-chkINT

pMyc-chKINT Immunocytochemistry

— T v I e —— | YorPholosy

e Expression pattern

PEGFP-chkINT




Live Cell
Images

Primary chicken
hemisphere cultured
cells were transfected
with EGFP-chkINT.

Scale bar = 25 um

DIV, day in vitro
DPT, day post-transfection




ICC

Confocal microscopy images

Primary chicken
hemisphere cultured
cells were transfected
with EGFP-chkINT.

Scale bar =25 pm



ICC

confocal microscopy images

Primary chicken
hemisphere cultured cells
were transfected with
cMyc-chkINT.

The putative chicken
a-internexin has the
ability to form
filamentous structure
in the transfected
cells.

Scale bar =25 pm



Aims

e Study the expression of chicken o-internexin
during neuronal development



Q-PCR

(chicken brain)

B
o

w
o

chkINT

N
o

Relative Quantity (dR)

[y
o

o

E5 E8 E11 E20 PN3

E14 E17
Age

E, embryonic day;

RT-PCR PN, postnatal

ES E8 E11 E14 E17 E20 PN

GAPDH [ el

Chicken a-internexin increased gradually ancrvon [Ty =]

during embryonic development.



Custom Antibody - CHK 366-384

Predicted chicken a-internexin (chkpINT)
e 433 a.a.
* Theoretical pI/Mw: 9.37 / 48435.59 (48.4 kDa)

MSYSVEPPALAASSRRLLAQSPRRTEGAEPRRASEKEQLRGLNERFAGY IERVRALEERN.
RALAGELAELRRLPPEPRRLGOQLLGGELRALRARLEEAHGERAQAATLERARLAEETQRLR.
ARCEEEARGRAEARQALRARQQAADGAARARADLERRAEALREELAELRRAHAEQLAQLG.
AATLRAAAPPASGPPTARPDLAAALRELRAQYEALPARNLQAAEDWY RARCASLHERAARS.
QEAVRASRREAGECRROQLOARVVEMES LRGAHESLERQLOQELEERHSAEAAGLQODT IGQL.
EADLRSTKTEMARHLREYQDLLNVKMALDIEIAAYRKLLEGEENLE SMGSVGLPAMNPLP-
NP‘I’YSF‘RPRS STPSE‘KKEEQREHVIER’II‘:'%I PSGQAGVLDGTITTAKRTEREFNVHGGI IAN.
AKVOWWEPHPEFCI *GGAVLITSEF -

Rod

Head Caoil 1A Coil 1B Caoil 2 Tail

[y ANSNY [T 1 7 ===

Rod

Human

a-internexin {499 a.a.)

. Head cCoil 1A Coil 1B Caoil 2 Tail
Chicken —

Putative a-internexin (433 a.a.) I_W_l BEE : ] ] %

Epitope




Custom Antibody Test = Western blot

Chicken a-internexin
polyclonal antibody

Chicken
PN10 Adult Rat

kDa
70 —

55 —
40 | —

B-actin | " a» -

CHK366-384

Peptide

Competition Assay
o <

Peptide Antibody

ot
A

©

re-incubate

l
%

o

PVDF membrane

B-actin

Chicken
E4 E8 E11 E14 E17 E20 PN3 Citrl.

— D D aED ) G -y

Control : mouse brain



Custom Antibody Test = ICC
Cell Transfection Process

* COS7 (African green monkey, kidney fibroblasts)

Day
0

Cell
seeding

1

Transfection

* pEGFP-chKINT Immunocytochemistry

* Morphology

e Expression pattern



COS7 cells were transfected with pEGFP-chkINT.

¥“€K18'(cytokeratin 18)
. kel




Custom Antibody Test = Western blot

COS7 cells were transfected with cMyc-chkINT or EGFP-chkINT.

cMyc- EGFP-
Ctrl. chkINT  chkINT

kDa . e
70— <«— ~27 kDa EGFP + ~49 kDa chKINT
55 —— ;
— cMyc tag + ~49 kDa chkINT
40— e |

*  Our antibody (CHK 366-384) is
specific to the putative

_acti chicken a-internexin protein.
B-actin iy e =P P



Western Bolt

- Indicate the protein level of

neural IFs in different stages of

chicken embryos.

The protein level of chicken o.-

internexin was similar to the
RNA expression level: the
putative gene increased

gradually during development.

NFH

NFM

NFL

GFAP

B-actin

Chicken

E4 E8 E11 E14 E17 E20 PN3 Citrl.

—
- ..

T —




|CC chkINT (CHK366-

Custom 384)
. Primary cultured

AntlbOdy E17 chicken brain

Test

IHC / =7 . chk’l—N;

PNS8 chicken<
brain

N

Mouse brain<

chkINT




In Situ Hybridization

Whole-Mount Embryos

DIG-labeled probe to
chicken a-internexin

Cryostat Sections (Horizontal section)

Ell

E4 chicken embryo

b
I cm

ES5 chicken embryo

I cm

\ Hemi

Cere, cerebellum; D, dienceophalon; E, eye; Hemi, hemisphere; OL, optic lobe




In Situ Hybridization of PN10 Chick Brain
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Aims

* Confirm the physiological features of chicken
o-internexin

— By Gene knockdown -RNA.i



Gene knockdown in chicken embryos

- Trancefect the shRNA constructs to the embryos by in ovo electroporation

shRNA expression plasmids:
PCMS-shINT####_EGFP
pCMS-shLuc-EGFP

Embryonic day 2
(E2)

chicken
embryo

In Ovo Electroporation

T mm




RNAi: shRNA constructs [Tiz6 | [ 1206

Chicken predicted a-internexin (chkpINT) -ORF I
1302 bp | 1165 | | 1257

5[
Targets of siRNA were selected by Ambion siRNA Target Finder .
Hairpin siRNA template oligonucleotides were designed by web-based insert design tool at the
following address: www.ambion.com/techlib/misc/psilencer_converter.html

51 Sense sequence (19 nt) Antisense sequence (21 nt) 3
CTCGAG GATACCATCTGGTCAGGCT TTCRAGARGR AGCCTGACCAGATGGTATCTIT C
C CTATGGTAGACCCGTCCGA AAGTTCTCT TCGGACTGGTCTACCATAGAA GCCGG
Xho | Not |
/”’
,/ - - - Sense Strand UUC T
2 vempiate Ligation
empiate S ;
‘ ,(IY(IJE,(‘:SHSH . p . Hairpin
w pCMS-EGFP Sl | ~S~( Oligonucleotide Small hairpin RNA
5.5 kb Tl (shRNA)
BGH SV40 ori ori

poly A

P
gerp Ve

shRNA expression plasmids:

et PCMS-shINT!125-EGFP
= w w pCMS-shINT1¢5-EGFP
e s oy 0CMS-shINT'2%_EGFP
PCMS-shINT1257-EGFP

TCTAGAGTCGACCCGGECEGCCELTTCCCTTTAGTGAGGETTAATE

Hoal Sall “xnal pCMS'ShLUC'EGFP




ShRNA Constructs

Test

2 DPT (48 hr)

1 DPT (24 hr)

Ctrl. (NT)

Ctrl. (shLuc)
shINT-1257
shINT-1206

shINT-1165

shINT-1126

Ctrl. (NT)

Ctrl. (shLuc)

shINT-1257
shINT-1206

shINT-1165

shINT-1126

Western
Blot

-

o-internexin

T A W e R e R e -

[B-actin

Q-PCR

(uyp) Aynuenp annejay



Ongoing Work

* In situ hybridization & immunohistochemistry

— To make the data more complete.

Embryonic day 1‘2‘3‘4‘5‘6‘7‘8‘9‘10 11‘12‘13‘14‘15‘16 17‘18‘19‘20‘21

v v Y v v v v v v v v

Whole-mount in situ hybridization Hatch out
Cryostat section

In situ hybridization

* Generate stable chkINT expression cell lines
for shRNA construct tests

* Northern blot analysis



Future Work

* Functional analysis by gene knockdown

* Investigation of the gene regulation
e.g. Cis-/trans-regulation of gene transcription
Post-transcriptional control






