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Abstract

This resecarch investigates the proper antisense oligodeoxynucleotide (AS-ODN)
sequence specific for transforming growth factor beta (TGF}) mRNA of the pig. Results showed
that AS-ODN specific for the position 2172-2191 (AS1) of porcine TGF} mRNA was able to
knock down significantly TGF} mRNA expression when used at 2 pM. When uscd at 0.5 and 1
uM, the AS1, however, could only reduce slightly TGF mRNA expression. The AS-ODN
specific for the position 2844-2863 (AS2) of porcine TGF mRNA, on the other hand, could not
reduce significantly TGFJ mRNA expression when used at either 0.5, 1 or 2 uM. Findings of
this study will be useful for future investigation on the role of TGFf} on porcine immune system.
This can be done by obscrving the modulation of other cytokines and immunological molecules in
response to the reduced level of TGFf3.

Key words: antisense oligodeoxynueleotides, transforming growth factor beta, pig
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15. ELISA plate reader

16. 4@ electrophoresis (Bio-Rad, Hercules, CA)

17. Lﬂém DNA Thermal Cycler (ThermoHybaid PCR Sprint, UK)

18, m'ﬁl‘mwau (Vortex)

19. I,ﬂ":"i’N ultraviolet transilluminator (Bio-Rad, Hercules, CA)

20. 17394 real-time PCR §U PTC-200 (Bio-Rad, Hercules, CA)

21, lﬂ%l'm Magnet plate (IBA GmbH, Germany)
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1. Optimem (Gibc¢o, Grand Island, NY)

2. MATra-A (IBA GmbH, Germany)

3. IBAfect (IBA GmbH, Germany)

4. Enzyme-linked immunosorbent assay (ELISA) (Herdchek®, IDEXX, Westbrook, ME)
5. Ethylene diamine tetra-acetic acid (EDTA) (J.T.Baker, Phillipsburg, NJ)
6. Sodium chloride (NaCl) (J.T.Baker, Phillipsburg, NJ)

7. Sodium hydrogen phosphate (Na,HPO,) (J.T.Baker, Phillipsburg, NJ)

8. Potassium dihydrogen phosphate (KH,PO,) (J.T.Baker, Phillipsburg, NJ)
9. Potassium chloride (KCI) (J.T.Baker, Phillipsburg, NJ)

10. Deionized water (dH,0)

11. Hydrochloric aeid (HCI) (J.T.Baker, Phillipsburg, NJ)

12. Sodium hydroxide (NaOH) (J.T.Baker, Phillipsburg, NJ)

13. Histopaque"-1077 (Sigma, St. Louis, MO)

14. Ammonium chloride (NH,Cl) (J.T.Baker, Phillipsburg, NJ)



15. Sodium hydrogen carbonate (NaHCO,) (J.T.Baker, Phillipsburg, NJ)

16. RPMI-1640 (Gibco, Grand Island, NY)

17. MEM (Gibco, Grand Island, NY)

18. Fetal bovine serum (FBS) (Gibco, Grand Island, NY)

19. Penicillin/Streptomycin/Amphotericin B (Gibco, Grand Island, NY)

20. Trypan blue (Gibco, Grand Island, NY)

21. Lipopolysaccharide (Fluka, Germany)

22. Nucleospin RNA II kit (Maeherey-Nagel, Germany)

23, First-strand cDNA synthesis kit (Fermentas, Glen Bumie, MD)

24. Forward 118% Reverse primers Y93 TGF[ (tag RPL32

25. QuantiTect SYBR Green PCR master mix kit (Qiagen)

26. B-mercaptoethanol (Bio Basic Inc., Canada)

27.95% ethanol (Merck, Germany)

28. DNase I (Fermentas, Glen Burnie, MD)

29, Agarose (Research Organics, Cleveland, OH)

30. Tris-borate-EDTA buffer {National diagnostics, Atlanta, GA)

31. Ethidium bromide (Bio Basic Inc., Canada)

32. Primary mouse anti-SWC3 monoclonal antibodies (clone 74-22-15, isotype IgG1l, Southemn
Biotech, Birmingham, AL)

33. Fluorescein isothiocyanate (FITC)-conjugated goat anti-mouse [gG1 (Becton Dickinson,

Franklin Lakes, NJ)
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LOCUS NM 214015 3206bp mRNA linear MAM 15-DEC-2013
DEFINITION Sus scrofa transforming growth factor, beta 1 (TGFB1), mRNA.



ACCESSION NM_214015
VERSION NM_214015.1 G1:55741796
KEYWORDS RefSeq.
SOURCE  Sus scrofa (pig)
ORGANISM Sus scrofa
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;
Mammalia; Eutheria; [aurasiatheria; Cetartiodactyla; Suina; Suidae; Sus.
REFERENCE 1 (bases 1 to 3206)
AUTHORS Yi,S., Pierucci-Alves,F. and Schultz,B.D.
TITLE Transforming growth factor-betal impairs CFTR-mediated anion secretion across
cultured porcine vas deferens epithelial monolayer via the p38 MAPK pathway
JOURNAL Am. J. Physiol., Cell Physiol. 305 (8), C867-C876 (2013)
PUBMED 23903699
REMARK GeneRIF: TGF-betal, via TGF-betal receptor I and p38 MAPK signaling, reduces
CFTR expression to impair CFTR-mediated anion secretion, which would likely compound the
effects associated with mild CFTR mutations and ultimately would compromise male fertility.
REFERENCE 2 (bases 1 to 3206)
AUTHORS Sibiya,S.]., Olivier,E.I. and Duneas,N.
TITLE High yield isolation of BMP-2 from bone and in vivo activity of a combination of
BMP-2/TGF-betal
JOURNAL J Biomed Mater Res A 101 (3}, 641-646 (2013)
PUBMED 22927042
REMARK GeneRIF: High yield isolation of BMP-2 from bone and in vivo activity of a
eombination of BMP-2/TGF-betal.
REFERENCE 3 (bases 1 to 3206)
AUTHORS Jiwakanon,l. and Dalin,A.M.
TITLE Short communication: Concentration of TGF-betal, I1.-10 and IL-6 in boar seminal
plasma and TGF-betal level in different fractions of ejaculates
JOURNAL Anim. Reprod. Sci. 131 (3-4), 194-198 (2012)
PUBMED 22482797



REMARK GeneRIF: Boar seminal plasma contained TGF- betal and IL.-10 but with high
individual variation.

REFERENCE 4 (bases 1 to 3206)

AUTHORS Liska,V., Treska,V., Mirka,H., Kobr,J., Sykora,R., Skalicky,T., Sutnar,A.,
Vycital,O., Bruha,J., Pitule,P., Chlumska,A., Raeck,J., Benes,J. and Holubec,L.

TITLE Inhibition of transforming growth factor beta-1 augments liver regeneration after partial
portal vein ligation in a porcine experimental model

JOURNAL Hepatogastroenterology 59 (113), 235-240 (2012)

PUBMED 22251543

REMARK GeneRIF: Inhibition of transforming growth factor beta-1 augments liver
regeneration after partial portal vein ligation in a porcine experimental model.

REFERENCE 5 (bases 1 to 3206)

AUTHORS Li,C. and Gotlieb AL

TITLE Transforming growth factor-beta regulates the growth of valve interstitial cells in vitro
JOURNAL Am, J. Pathol. 179 (4), 1746-1755 (2011)

PUBMED 21851806

REMARK GeneRIF: TGF-beta prevents excessive heart valve growth under normal
physiological eonditions while it promotes cell proliferation in the early stages of repair.
REFERENCE 6 (bases 1 to 3206)

AUTHORS Yerle M., Archibald,A.L., Dalens,M. and Gellin,]J.

TITLE Localization of the PGD and TGF beta-1 loci to pig chromosome 6q

JOURNAL Anim. Genet. 21 (4), 411-417 (1990)

PUBMED 2090012

REFERENCE 7 (bases 1 to 3206)

AUTHORS Kondaiah,P., Van Obberghen-Schilling,E., Ludwig,R.L., Dhar,R., Sporn,M.B. and
Roberts, A.B.

TITLE ¢DNA cloning of porcine transforming growth factor-beta 1 mRNAs. Evidence for
alternate splicing and polyadenylation

JOURNAL J. Biol. Chem. 263 (34), 18313-18317 (1988)

PUBMED 2461367
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REFERENCE 8 (bases 1 to 3206)
AUTHORS Jakowlew,S.B., Dillard,P.1., Sporn,M.B. and Roberts,A.B.
TITLE Nucleotide sequence of chicken transforming growth factor-beta 1 (TGF-beta 1)
JOURNAIL Nucleic Acids Res. 16 (17), 8730 (1988)
PUBMED 3166520
REFERENCE 9 (bases 1 to 3206)
AUTHORS Derynck,R, and Rhee,L.
TITLE Sequence of the porcine transforming growth factor-beta precursor
JOURNAL Nucleic Acids Res. 15 (7), 3187 (1987)
PUBMED 3470708
REFERENCE 10 (bases 1 to 3206}
AUTHORS Cheifetz,S., Weatherbee J.A., Tsang,M.L., Anderson,].K., Mole,J.E., Lucas,R. and
Massague,J.
TITLE The transforming growth factor-beta system, a complex pattern of cross-reactive
ligands and receptors
JOURNAL Cell 48 (3), 409-415 (1987)
PUBMED 2879635
COMMENT PROVISIONAL REFSEQ: This record has not yet been subject to final
NCBI review. The reference sequence was derived from M23703.1.
Publication Note: This RefSeq record includes a subset of the publications that are
available for this gene. Please see the Gene record to access additional publications.
##Evidence-Data-START##
Transcript exon combination :: M23703.1 [EC0:0000332]
#iEvidence-Data-END#H#
FEATURES Location/Qualifiers
source 1..3206
forganism="Sus scrofa"
/mol_type="mRNA"
/db_xref="taxon:9823"

/chromosome="6"
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/map="6"
gene 1..3206
/gene="TGFB1"
/gene_synonym="TGF-BETA-1"
/note="transforming growth factor, beta 1"
fdb_xref="GenelD:397078"
misc_feature 765..767
/gene="TGFB1"
/gene synonym="TGF-BETA-1"
/mote="upstream in-frame stop codon"
CDS 906..2078
/gene="TGFB1"
/gene_synonym="TGF-BETA-1"
/note="transforming growth factor-beta-1; Transforming growth factor beta-1;
transforming growth factor, beta 1
(Camurati-Engelmann disease)”
/codon_start=1
/product="transforming growth factor beta-1 precursor”
/protein_id="NP_999180.1"
/db_xref="GI:55741797"
fdb_xref="GenelD:397078"
/translation="MPPSGLRLLPLLLPLLWLLVLTPGRPAAGLSTCKTIDMELVKRK
RIEAIRGQILSKLRLASPPSQGDVPPGPLPEAVLALYNSTRDRVAGESVEPEPEPEAD
YYAKEVTRVLMVESGNQIYDKFKGTPHSLYMLFNTSELREAVPEPVLLSRAELRLLRL
KLKVEQHVELYQKYSNDSWRYLSNRLL APSDSPEWLSFDVTGVVRQWLTRREAIEGFR
LSAHCSCDSKDNTLHVEINGFNSGRRGDLATIHGMNRPFLLLMATPLERAQHLHSSRH
RRALDTNYCFSSTEKNCCVRQLYIDFRKDLGWKWIHEPKGYHANFCLGPCPYIWSLDT
QYSKVLALYNQHNPGASAAPCCVPQALEPLPIVYY VGRKPKVEQLSNMIVRSCKCS"
sig_peptide  906..992
/gene="TGFB1"



/gene_synonym="TGF-BETA-1"
/inference="COORDINATES: ab initio prediction:SignalP:4.0"
misc_feature 993..1127
/gene="TGFB1"
/gene_synonym="TGF-BETA-1"
/experiment="experimental evidence, no additiona! details recorded"
/note="propagated from UniProtKB/Swiss-Prot (P07200.1);
Region: Straightjacket domain"
misc_feature 1128..1718
/gene="TGFBI1"
/gene_synonym="TGF-BETA-1"
/experiment="experimental evidence, no additional details recorded"
/note="propagated from UniProtKB/Swiss-Prot (P07200.1);
Region: Arm domain"
misc feature 1635..1643
/gene="TGFB1"
/gene_synonym="TGF-BETA-1"
/experiment="experimental evidence, no additional details recorded”
/note="propagated from UniProtKB/Swiss-Prot {P07200.1);
Region: Cell attachment site”
mat_peptide  1740..2075
/gene="TGFB1"
/gene synonym="TGF-BETA-1"
/product="Transforming growth factor beta-1"
/experiment="experimental evidence, no additional details recorded"
/note="propagated from UniProtKB/Swiss-Prot (P07200.1)"
polyA signal 3186..3191
/gene="TGFB1"
/gene_synonym="TGF-BETA-1"
polyA site 3206

12
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/gene="TGFBI"
/gene_synonym="TGF-BETA-1"
ORIGIN

1 cagecgecge cgeegecectt cgegecegge ttcgteccac ceceCLecte cogecgegga

61 tccaccagac agetaggecce cCggecgggg gcagggggpa cgeeecctce gggpeaccee
121 ccggetegga geegeetgeg gggocagect cagecagaag aggaggaaga agecgecgag
181 gagcagecog aggecccagg gtetgaggeg agcCECgecy CCCCCgecge CECcgeegee
241 gecgetgegp ggaggaggey gaggaggage gggageagey acgagetget tgggagaaga
301 ggaaaaaaag ttttgagact tttccgetge cgetgggage cegaggegeg gggacegtic
361 gcgeageget gececgegag geaggacttg gggaccceag accgeaccet accaccgect
421 cggacgcttg ctcecteoceg geeceectgeg cggegtteee taggtgecee cattecggac
481 ctgecegtetg gageocgeaaa ceegactece goegaagactt gaccccaaag ctegggegea
541 cccecctgea cactteceea ctetcagect ctetgetgag cecctgegea tccaaggace
601 cttetcggat ccgggagacg gaatetgtet cagacctgee tecagcttice tattcaagac
661 cacccaccte tggtaccaga tetcgeecat cteggttiit tccgtaggat acegagaace
721 cacccatcag agectcectt ccacctetge tecteegtte teectgagag ceteaactte
781 ccteccacce cagatectee tacettitet ggggagacce ctcagecccet gtaggggegg

841 ggccteccte ttectaccee agecggeteg cactetegge tgtgeegagg gacgecgect
901 cceccatgee gectteggpg ctgeggetet tgecgetget getgeepetg ctatggetge
961 tagtgctgac geetggecgg ceggecgecg gactgteeac ctgeaagace atcgacatgg
1021 agetggtgaa peggaagege atcgaggeca ttcgeggeca gattetgtee aagettegge
1081 tcgecageee cocgageeag ggggacgtge cgoeccggece getgeetgag geegtactgg
1141 ctctttacaa cagtacccge gaccgggtag cecgggpaaag tgtegaaceg gageccgage
1201 cagaggcgga ctactacgee aaggaggtca coecgegtget aatggtggaa ageggceaace
1261 aaatctatga taaattcaag ggcacccece acagettata tatgetgtic aacacgtegg
1321 agctccggga ageggtgeeg gaacetgtat tgoteteteg ggeagagetg cgectgetga
1381 ggctcaagit aaaagtggag cagecacgtgg agetatacca gaaatacagce aatgattect
1441 ggcgetacet cageaacegg ctgetggece coagtgacte aceggagtgg cigtectitg
1501 atgtcaccgg agttgtgepg cagtggetpa ccogeagaga ggctatagag ggttttegec

1561 tcagtgecca ctgttectgt gacageaaag ataacacact ccacgtggaa attaacgggt
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1621 tcaattctgg cegecgggpt gacctggeea ceattcacgg catgaacegg cecticetge
1681 tcctcatgge caccecgetg gagagggecc agcacctgea cageteecgg caccgecgag
1741 ccctggatac caactactge ttcageteca cggagaagaa ctgetgegty cggcagetct
1801 acattgactt ccggaaggac ctgggetgga agtggattca tgaacccaag ggetaccatg
1861 ccaatttetg cctggggecee tgteectaca tetggagect agacactcag tacagcaagg
1921 tectggetet gtacaaccag cacaacccgg gegegtegge ggegecgtee tgegtgecge
1981 aggcgetgga gecactgeec ategtgtact acgtgggecp caageccaag gtggageage
2041 tgtccaacat gatcgtgegt tectgeaagt gecagetgagy ccccgeeccg cecacagece
2101 cgeecaceeg geaggeecgg ceccacceee geecgecetca cegggpctpt atttaaggac
2161 atcgtgeccc aageccactt gggatcgatt aaaggtggap agaggactgg gteteegtgt
2221 pttggpcacc tgactggggt cticcttcgg acgttaccgg acccccacte ccagectecg
2281 cctgeeteceg cetgtptetg tccaccatie atttgticet ceteetcatg caaacgegtt

2341 cctigagcag gtactcctgg tgaactetac ttagatttac ttactgagea tettggacct

2401 tatcctgaat gecttatatt aattaactca tttaaccacc ataacaaage taaaagggac

2461 tctgataaca cccactitaa aaaggaaacg gaagctggag tttccatigt ggctcagtgg
2521 taacctacce gactggtatc cttgaagaca caggttcaat ccctggecect gttctgtaag
2581 ttaaaggtce ggetgtggea getgtgptat aggeecggeca gotgtecaac atcgtgegtt
2641 cctegaagtg cagetgagcet cegatttaac cectagectg ggaactteea tatgtctcag
2701 gtgcggecct aaaaagacaa aaagaaagga aaaggaagee catagtggtt aagggaataa
2761 ttcetgecca ccaagaacet gettteggct tictggtgeg pagacagaca tagcaaagtt
2821 gtetgaaaac aggaaggcag tgtgggteag agagggcttt gpgaggteog aggpcttctt
2881 gpaggaggtg geacctggge cltgaaggaa gecaagaaag cagectageg gageatgggg
2941 gapggtattc atggtaggag gacaaaagea aagtectgga agtgaagatg aatttgggpt

3001 gagctacacc ggegggaaag aggecagtge gettggaagg gaggggcaag gggaaaaagt

3061 aataacagtt ctccaggeta ggtatggage tactagctca aggcattett cccacageec
3121 agcagaacag aggtitgttaa actattgccc tgeaggeaca ttctgacecg ctgectgtit

3181 ctgtaaataa agttttattg gagaac

o w o =t o at 'y e o ar
ﬂﬂﬂllﬂﬂﬂ']ﬂ'l]u?ﬂﬁiﬂulﬂﬂllaxﬁﬂlﬂ'ﬂﬁﬁﬁuuﬂﬂ TGFB AS-ODN MidaNuIunwIznl

o - o o o = L= o
TGFp mRNA v03n3 $149% 2 Auuty (swedl 1) Teedrdutdandlolnadmazdnn
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http://sg.idtdna.com/Scitools/Applications/AntiSense/Antisense.aspx ﬁuﬁxﬁl%téﬂﬂ‘izﬂ’jﬂllﬁi
aziindTe'lna 14un Wuse phosphorothioate

DONUULIAL SRS EHAULUD soramble B9 2 Funny (15197 1) 1At scramble
MINFLULY TGFP AS-ODN  Tinsizvididuiioni o Indvesduiuy scramble #1847

milousutulas vosgnsTaeTins1zven http/www.ncbi.nlm.nih.gov/BLAST

i o w Qs - s o o a o
M 1 rvuuazauanifvesiong 1o Indvesdunuudmiumsdaunsiey TGFB As-

QDN 118% Scramble (Scr) ODN

Type Sequence Complementaryto  %GC  Tm MW
position

AS1 5’- CCCAGTCCTCTCTCCACCTT - 3’ 2172-2191 60 582 63362

AS2 5'- TCCAAGAAGCCCTCCCACCT - ¥ 2844-2863 60 60.8 6269.1

Serl 5'- TGACCTCTCTCTCACTCCCC - 3 - 60 57.6 6336.2

Scr2 5'- GGCACTACCTCCACCATACC - 3 - 60 57.2  6269.1

2. MINTEHR IO UABAVBIGNI
o as ' a - e [ d a a
DUFIvt1deAdIUIL 60 Tadans (ua.) NNy 24 dlaIv 1uIU 8 F291n
o \ P 0 @ a ' v ° ' -
vhiugniudanitaludunedunsis v.idea il wiudeasuau 20 va. lalunasanansuio
d s o Y o ] I o o =
RUNAUETY (serum) FmTunswneUADDAde 1TaRe 1501510 TA83F ELISA (Herdchek®,
IDEXX) Tanlflidmuduusiihwesuiingnda wiudoasiuiu 40 wa. ldlunaeanaaodh
A o g o A d
1l 4 ya. v89 0.5M EDTA il umsiudoaudsdunousni peripheral blood mononuclear cell

(PBMC)

3. M3 luluded

A A e o M g @ ¢ .

[Fovuion luvasaifimsfufoaudafaAroa1sazat phosphate buffer saline (PBS)
T wen iy gadieaiifoniaudasuu 30 wa.maea ldasluvasananes
o . ® . a oA o Py
1 5 uA. Y9Ie1502A1Y Histopaque'-1077 (Sigma) 111 TlTufinnuisa 1,200 xg wrw 30 wiA
ngunfil 25 sarmraioa iNeiluien PBMC (Charerntantanakul et al., 2006b)

flule 10 wa. wos PBMC #114 ldaslunasansaoslny ududu 10 ua. vod PBS

) v 4 o { = = A o -
i liufin 37 270 xg w10 wid Hgmungll 4 osruwadee iWed1a PBMC miniuidy
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10 4@, Y84 RBC lysis buffer (n1anw7N) Again il 4 asrwaibue aalu PBMC pellet Tiila

J g o’: q’ 4 = uva = 3 o y =
Funaliiddu dsna B3gamgiidesuiu s wii mintiw@y 10 wa. vee PBS udnirlufiuq

]
=

= oy = u’: = qy 4
ANT 270 xg W 10 WA Hgaungdl 4 samieadioa INTUAL 5 ya. YBsnMITiasuYAd
RPMI (RPMI-1640 with L-glutamine, 10% heat-inactivated fetal bovine serum, penicillin (100
IU/ml), streptomycin (100 pg/ml) (a2 amphotericin B (250 ng/ml) (Gibco)) a1lu PBMC pellet
J o o T o
Tulatuaalfidhiu ndnuendd s hemacytometer nwldndvagansseiumadi Uiy
anududuvesaaaals RPMI™ 18 1 danududu sx10° ivad/ma.
= ++ 1 d.y d o g
Tulm 200 luTasdnsves PBMc lu RPMI™ Tdaslumanguifeasagsiianuuuu

=Y

MUY 96 MQU (96-well flat-bottom plate) (Nune) idani1 lthinfiguy co, feuwgil 370em
o w4 59T fn1mfuﬂxﬂmqsaﬁﬁ"l:iﬁﬂﬁﬁumﬂﬂqmjaﬂ (non-adherent cells) 11Q1®
mwwwaﬁﬁnm:ﬁﬁumﬂﬁqn (adherent  cells) z’fwwaﬁﬁmwﬁﬁwquuﬁ’w 150
luTnsdnsves PBS Aguudaiioangi 37 ssrusaiiea (pre-warmed PBS) $117 2 ata
#1305 190U ¥ AYO adherent cell #2073F indirect immunofluorescent assay Taoly
primary mouse anti-SWC3 monoclonal antibodies (clone 74-22-15, isotype IgGl; 185 uanu
PUIATILHIIN SA.aN.gy.a5.Fuilm giiad ansdaiumnemand yuanseluminedo) i
uneuduoane Ty Tudfuduoagns 1oz secondary FITC-conjugated goat anti-mouse IgGl
(Becton Dickinson; "lﬁ'%’ummamﬂﬂzﬁﬁnm .03 5752 nduany AuNATANIUHNY
unTImndndes v wudwnninieeag 90 vad adherent cell 11y Ty 11FA (Charerntantanakul

et al,, 2006a)

4, marnufTnafminzauves TGFB AS-ODN KazANa 1119903 TGFP AS-ODN Tu

msfuianas TGFp

MMsiAs oy TGFPB AS-ODN: transfection reagent mixture 1a® transfection reagent ‘ﬁ
14181 IBAfect (IBA GmbH) Hag MATra-A (IBA GmbH) Tunududuiiusem ez
131104909 TGEP AS-ODN ##nu1 181f 0.5, 1 402 2 uM  $1M5 resuspend TGEB AS-ODN
fiUSaiA199 §90 pro-warmed Optimem (Gibco; 37 D4P T AITON) 1¥181Sumsent 100
lulnsdns uaghms resuspend IBAfect 14 pre-warmed Optimem 19 18aaududu 3.5% viv
ﬁﬂ?mmq nT 100 lulasdns waw resuspended TGFP AS-ODN f1U resuspended IBAfect 191
w1l 1 iy TGFP AS-ODN: transfection reagent mixture 1 14 ngamgiiiaau 20 wr

b3 []
MNTWAN 0.5, 1 w302 Tulnsdasvos MATra-A a9lu mixture 031 0.5, 1 1AL 2 uM ¥4
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ar a

TGEB AS-ODN muday (awfuuzihivesusindnan) yamsiudeiiguuginouu 15
U

Hila 150 'luTnsAnsued pre-warmed Optimem 231w TulugvAuazilulaniudon 20
TuTnsansvea TGFP AS-ODN: transfection reagent mixture 319 cell culture plate UH Magnet
plate (IBA GmbH) ttaz1iufi 37 sssnasue win 15 117 Tuduy 5% co, 2IN1U187 Magnet
plate 000 UAIUY cell culture plate Iuguusiodn 12 Falus AN 50 lulnsdnsues
lipopolysaccharide (LPS; 10 pg/ml final concentration; Fluka) (8% 130 lulnsdnsves REMI
waztiuaadaediuna 24 2w wnsTufumadifemsata mRNA

ﬂtillﬂ’)‘]_lﬂuilﬂ\iﬂ’l‘iﬁﬂy1ﬂ§dﬁy Taun TuTudoan |&5uifios RPMI™  (untransfected/
unstimulated control) Tuiuﬁuﬁﬁ"lﬁ?u LPS (positive control) Ty T U@Tﬁ"lﬁ%’u transfection
reagent (IBAfect LA 2 TuTnsansues MATra-A) 11A% LPS (transfection media control) LA

TuTu%oa# 1850 Scr 1 2 WM uaz LPS (Ser eontrol) (AN371371 2)

[ L
3NN 2 NguAILRUAINY JumsAnianuasaues TGFB AS-ODN lunisdudams

@319 TGFp

Treatment LPS Transfeetion reagent Ser

Untransfected/unstimulated control

Positive control + - -
Transfeetion media control + + o
Ser eontrol + + +
& - 3o A - V Yo
11311?.“11?1 IRIDINUIY + HUU0S 'lﬂi‘l_l HAZIATNY U — U0 vlllllﬂi“]_l

RIM3afia total mRNA A2 Nucleospin RNA II kit (Macherey-Nagel) Hag GER
full-length cDNA @0 First-strand ¢cDNA synthesis kit (Fermentas) a1r1iu1% cDNA sy
F1MTUN15M real-time PCR lag 1% QuantiTect SYBR Green PCR master mix kit (Qiagen) laz
primers ﬁﬁnmmia TGFB v04gNs (mswﬁ 3) Housckeeping gene ﬁi%’nﬂu internal control
lAufi ribosomal L32 (RPL32) FailgrwuiinndTe Inavod primers neraaluaisisi 3

PCR reaction 152noua2w0 ¢cDNA 2 lulnsdas PCR master mix 25 luTnsans
primers (0.3 pM ecach) L@ nuclease-free water 1HUTWIATI2w 50 1uTATART Az PCR

condition 9114 JALA initial activation (95 varuwaTo, 15 W), 40 UV Denature (94
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peraFoa, 15 3U1H), Annealing (5503 usai@oe, 30 UIM) 1Ay Extension (7284
aIFYe, 30 W) Melting curve analysis condition Maan13M1 PCR 1Aun 60-96 e
lraiBoa 81UNN7 0.2 D3R UBAT 10 hold 00:00:01 TUH MINIAUINUANUUANAIYD
AN9UAA090AUDY TGFP mRNA Tasifisufiu RPL32 mRNA A03% AAC, method 1aziil

T B , > _
PCR product Alam agarose gel electrophoresis Lﬁeﬁuuummgﬂﬂawm molecular weight

A‘. o w - = o . =3 o
A13199 3 MAuiinalelnAves forward Uz reverse primers Yo IBUNANYN

Gene Forward primer sequences Reverse primer sequences

TGFp  5’-AGGGCTACCATGCCAATTTCT-3 5’-CCGGGTTGTGCTGGTTGT-3’
RPL32 5’-TGGAAGAGACGTTGTGAGCAA-3’ 5-CGGAAGTTTCTGGTACACAATGTAA-3’

=4y

as19MsiFinvouzadn 145U treatment @199 TRuN5H0UAI0F (rypan blue (Gibeo)
ﬂ.ddﬂ )

a L4 ! o 9 4 o g‘ o =
Hazulllclfﬂa'ﬂﬂ‘ﬁ?maglﬂﬂ'ﬂﬂﬂ‘ﬂ’]uquwﬂaaﬁuuaﬂﬂﬂuﬂ ﬂ’]u’)ﬂlﬂ’lllaglﬂgﬂﬂlmﬂﬂﬂj']ﬂ

[ o = 1 Y .
HANA19109500A2V0IYAATIFTINYBUIARE treatment 1HUVRY positive control

L) ¢ o

5. MIIATIZHNMITAA
a o oSa o * el ol
MIAATIEHNIa0an TaoTasunsy SPSS version 16 (Somers, NY) ifSsunilouniiu

1 a L4 = .

UANANIYDITEAUMTIUAAI0anved 1o Tnniulid3E One-way Analysis of Variance QY
3/ oA ' am ° Y1 o

Dunnett’s ¢ test 1a814f positive control iilunguaiugumeada  Amualie p-value Moy

a

] o o { 1 ' o W 3
01 0.05 usgdfnaasnNuuand e alitivdngyniaada
= e L) ¢ =5

HaM3IVBUa: I01TAIHAM3IdE

o d i &
1. M3&uA312% TGFP AS-ODN niAEuN1ZA8 TGFP mRNA v¥93gns
= do0 a = -~ 4" o oy a .

MM UATIEHAEUTINE To Indrwaeniiu1sns121M91n  hitp://sg.ididna.com/
Scitools/Applications/AntiSense/Antisense.aspx WU’i”Iﬁ'lﬁ‘Uﬁ’JﬂaIﬂ‘ﬂﬁﬁﬁnmﬂﬂ 2172-2191
uaY 2844-2863 Y8910 TGFP mRNA ludwuimngauiiey 14 dudwmdsdunuudmiu

q/ L4 nl: y o ] : o 1 :lv tey
M3AUATIZH TGFP AS-ODN  visHonidhumwszduvivsriaaasdumai Tl Tnseadraily
.. [} A J @ as ' -
hairpin ¥111¥ TGFP AS-ODN Aidunnigravannsoifiuesusy TGFB mRNA 1dod1ed

Uszansam
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2. MIANMIANINEIINIOVEI TGFP AS-ODN lumisdiudamauaniesnves TGFp mRNA

vYesqn3

¥ "
a

ndnnsvestuaeuil 14un nMsnarel TGFB AS-ODN Famoameidunsiziau
I5wafiuandieiuTaodold (ransfec TfumadTuTudod vntfunszduead Tu Tudod
490 LPS Lﬁanixﬁ’ummamaanmm TGFPmRNA  TGFB AS-ODN gufiangauiaz
i szannsoansefunsuaa1eanYea TGEP mRNA laiiledioufmaad Ty
Fuan 11450 TGFB AS-ODN uagnns¥4udan LPS fivet 19 (Pos Cirl) (i 1) uaz
Wolunistuduitredumsuaatosniianaives TGF mRNA lurad Tn Tuduaa 185y
TGFP AS-ODN suRaduetes iz Ser ODN RS manwmmiloufiu TGFB AS-ODN u#
inssaseedauiing leIndiuansisoen Tuuas lusumzaosulaqveagnagnidendhiily

= 4 ]
INUUNNAUAIUAN (scramble control)

]
-] ar

VINASANYINU TGFP AS1 ATEAY 2 uM @111300ATSAUNITUTAIDONYDI TGFB
mRNA &edraiifodinn Iuvnsfisedudug 05 uaz 1 uM) aunsosvanszdums
LerAIpoNYed TGFP mRNA lathaa lifidudagnieada

#1150 TGFB AS2 wudnhmulBafisow 16ud 0.5, 1 1A% 2 uM FIWARTZAY
MIuaR0anYs TGFP mRNA 1diandosuas lifhivddgynisada

A13LIEAIDENYEY TGFA mRNA ﬁaﬂmi‘lumﬂmmfﬁuﬁmguednﬁnwmwﬂzszﬁu
Fanaramuanasmmis luradi 145y TGFB AS-ODN winfu Tiwuluesad i 185y Ser ODN
wstotsla (nwdi 1)

MSUAAIDDNUDY TGFP mRNA fanaslumad Tu Tudodi 1451 TGFB AS1 fiszdy
2 M T8 Aavinmsfierad Tu Tudodn 1850 TGEB AS-ODN ALY (apoptosis 1Az

: [ R 9 o e = @ w o’:‘
necrosis) NA9A1T transfection W31z 30vazvoUFAANTTIANAA1ATY TGFP AS-ODN luna

fdAaa

aseouaz lunnlimanageu liuanaaninavazvousaaniidialunquaruquilu'l4
1 TGFP AS-ODN (n%# 2)
3 g ¢ o [ 1 4 4
wansanu luasafiseiduil sz TanidmiumsfausemiosluFosunuimyea
1 ]rl - g LY 9 ] 1 Y ar
TGEB siena lnmsnouausinigiisuiuvesgns Tavamisald TGFP AS1 awlaldduly
w d 3/ oy u‘: - A J ar

TudsAvesgnsuaznszAuwadnle LPS niniudnymafiifialunnnisanasuesszdiy TGFP

1 = [ ot T
wu Maldsuulasvesszdaunsuaaseonvesla Tanieiaisquas Twanaaisq luszuu

=y w w4 14 &
gudufiuvesgns msAnudenariilszdh Ifidilsfaunumyes TGEP Audunioanaq

¥ )
mendimsaadens lsam1eqdae soudeernh TGEB AS1 lilhlszynaldifeniuguszdy
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d‘ 3 o
n15ueras00nYed TGFB lunsaiflinsiuansoonuIntu (up-regulation) H305UNIUNITHIIU

]
@

yodszuUQiIAUfuRMIIE TNV IgNT



P = §
Q@ N

TGFb (fold)

Q@ N & & o

o
NN 1

| AS1 AS2

| ———————

el
At w4 s

0.5 1 2 Scr?

Pokscﬁ Trctd L 0.5 &% 1'
$AUNTSUAAIDBNYDITY TGFP AN normalized Ao RPL32 T TuTuddn 145y LPS (Pos Ctrl), LPS 73uA1 transfection reagent (Tr Ctrl),
LPS 52uRU TGFP AS-ODN Hit/311m 0.5, 1 118 2 uM Uag LPS $200U Ser AUSUI® 2 pM  (AT0INUIY * LEASDINNULARAII0E13D)

LY

vddymeanaleisun Pos Cirl

1T
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120 -

100

s

60 -

40 |

%Viable cells

-

20 -

Pos Tr Ctrl AS1 Scri AS2 Scr2
ctrl

O i

i sy o da o ' o V
M 2 Sovarmsiidinves Tu Tusoasi 185 LPS (Pos Crl) LPS $9uAY transfection reagent

(Tr Crl) LPS 3940 U TGFB AS-ODN N384 2 uM uag LPS 390U Ser NT1na 2 uM
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3 ¢
1. MIAIUNLTMSIABUTAAGAT MEM

-dH,0 938
- MEM 10
- NaHCO, 22
- FBS 50
- Antibiotic-Antimycotic 10

15w pt 1914 7.2

ua.

» ¥
HAUTINAIA 100U NTDIHIUAINTBIVUIA 0.2 pm B3vInilaoae

¢ 3 ]
2. ﬂﬂﬂﬂ‘izﬂau’lﬂﬂﬂ1“]5!‘aﬂ\u°ﬂﬂn RPI\/HH

- RPMI-1640 1
- Na,HPO, 2
- Penicillin/Streptomycin/Amphotericin B 10
- Heat-inactivated FBS 100
- dH,0 800

) L
voa IN HCl ey pH T 1dmify 7.4 vinfudfudiunssw iy 1,000 va.

+ ¥
i linsesrunsosnsesemis@oawad (Ve 0.22 Tuasou)

3. MamIBNmIsazae EDTA
-EDTA 7.2
-dH,0 400

294 (10.4 NT)
niu
ua.
ua.

ua.

A5y

ua.

25

A o 1] @ Wy s -~
- Y@ 1N NaOH tiveil5u pH T Idwdu 7.5 anriudfudSunssanliidlu 500 ua.

o ] 1 d{‘ 3 a
i lleuiisainwanisldanudu

4. B15az28 Phosphate buffer saline (PBS) 153noualy
- Sodium chloride (NaCl) 8
- Potassium chloride (KCI) 0.2
- Sodium phosphate (NaHPO,) 1.25

nsu

Sy



- Potassium dihydrogen phosphate (KH,PO,) 0.2

N5y
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L3 T f T :, a 4 & o a1 ¥y ¥ ¥
Thudazdusesqazawluihuignt 975 wa. simiuiimsd§un pH 1A 7.4 4d?

ar = = ] 1 A ar : = i
U5ulsuns 1918 1 ans siudesondtailennusuled uazfuf 4 ssmiaagod

5. MIAIBY Trypsin 0.25% (Wiv)
- Trypsin 0.25
- PBS 100
Usu pH ¥4 7.4 -7.6

ATBIMIUAINTBIVUIA 0.2 pm AIHADAVTTY
6. MM crystal violet (0.5%; w/v)
- ?1592A1Y citric acid 0.1 M 95

- Crystal violet 0.5

7. M358 RBC lysis buffer

- NH,Cl 8.02
- NaHCO, 0.84
- EDTA 0.37
- dH,0 950

ua.

ua,

[ ¥
v IN NaOH e UTu pH 19 1dmdy 7.4 andudfuilSunessaisiiu 1,000 va.

a 4 4 o
i lilevilsaiugeneldanusu

8. MSIA3aUAISAZA1E PBS+S mM EDTA

- NaCl 8

- Na,HPO, 1.44
- KH,PO, 0.25
-KCl 0.2
-EDTA 1.86
-dH,0 800

[ ¥
voa IN HCLiwe1l5u pH 19 Tdmidy 7.5 amiud SuSunassaaliidlu 1,000 wa.

ua.



o e v d’ L3 2
‘LI’I”I.‘]JE]’U‘LN‘N’IL‘HE]ﬂ”IUGlﬂﬂ’TIUﬂH

9, MIA3EN 70% 1BNIUDA
- 95% @NTUDA

- diLO

10. M3IATEN 0.6% agarose gel
-dH,0

- Agarose

736

264

50

0.3

ua.

ua.

ua.

A5y

ar v ¥ 4 ar :‘ o = = g
U5v pi 1R 7.4 udrainFedondeliannuduloth hulingungiiies die

aoamsl¥ TiqululuTasinvauidon arugugungiin 37 esrusaiea

11. m1582a18 Sorenson’s buffer
- Sodium citrate
-Mmuen
-dH,0
- U5 pH 1714 4.2

12. @15aza1® 1 N NaOH (100 ¥a.)
- Sodium hydroxide

- dH,0

L ] 3 o
M IHVTHIUIBADULATTAIATHIN

5.88
100

100

100

niu
ua,

ua.
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Yuxad 20 uAa. WENAU 0.2% trypan blue 11 PBS 20 wma. wWaufulunasa

v [
microcentrifuge 910U 1% micropipette AAAIUMALA IAvonLLszINM 10 wAa. Wwuasly

1 9/ LY a < a d 1
hemacytometer ﬁaaﬂumunamgam'sﬁumuﬁﬂiznau ummaan1u1umm AB Cuar D
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1 mm

1l

1mm Jmm

1mm

ar 4 @ o o
MARUIN 1 15190 uEed lumsesiuduaad

A http://web.agri.cmu.ac.th/ppath/course/360301/lcsson5_inoculation_prepare htm

gmmimﬁmmwaﬁﬁmuﬂ (total cell count)
T =(NxV)x10*/4
T = Total cell count (5A8/44a.)
a o u‘: d' s 3 []
= snaadnavuaniuldluves A, B, C, D

v = suassinveusaanvaead

gRsMIMIBnzn1370AYINVBUBAA (% viability)

% Viability = 100X /X +Y

% - % A3TOAT IV UBAT
[] i °] PR Py By

X = Aunfvimnnradani®in (luAad trypan blue)
' " o ol Y a oA

\'e = AURAUITUIFAT NAWLAT (AAT trypan blue)

gasannunnududuvealiFalasds Reed and Muench
1 PPN A’ [ [ d.' -
TCID,/ua. (Hus1 50% vosadnanade lia lasmsdanamataouulasmennd
4 1 ] L o i3 L} é T 1 1
anmveawad (CPE) diotwwadiwAulhia msdmaunia TCID, /ua. Fagsenitem
2 a1 #'18 Taun151191 Proportionate distance (PD) Taufnua 1
PD = (A-50)/(A-B)
A = % AU AWTANNINAIT50%

% AzauAIANUoun 50%



le &1 PD ud niunduandenIugas Log of 50% end point

Log 50% end point = (log C) - (PD x Log D)

If

2 s A L]
anueves ldanlie A

Dilution factor
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