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Abstract (N¥129NE 1)

Project Code: TRG5280033

Project Title: Comparison of protein patterns between Plasmodium falciparum mutant clone

T9/94-M1-1 (b3) induced by pyrimethamine and the original parent clone T9/94.

Investigator : Dr. Kanchana Rungsihirunrat

College of Public Health Sciences, Chulalongkorn University.

E-mail Address: rskanchana@yahoo.com

Kanchana.r@chula.ac.th

Project Period: 15/03/2009-15/03/2012

This study aims to compare the protein patterns from the extracts of the mutant clone
T9/94-M1-1(b3) induced by pyrimethamine, and the original parent clone T9/94 following
separation of parasite extracts by two-dimensional electrophoresis (2-DE). Parasite proteins
were solubilized and separated according to their charges and sizes. The separated protein
spots were then detected by silver staining and analyzed for protein density by the powerful
image analysis software. Plasmodium proteins were quantified from 2D-E gel and identified by
mass spectrometry. The results showed differentially expressed protein patterns (up- or down-
regulation) were separated from the extracts from the two clones. A total of 223 and 134
protein spots were detected from the extracts of T9/94 and T9/94-M1-1(b3) clones, respectively.
A total of 27 protein spots showed at least two-fold difference in density, some of which
exhibited as high as sixty-fold difference. In conclusion, these proteins may be the molecular

targets of resistance of P. falciparum to pyrimethamine.

Keywords : Plasmodium falciparum, Proteomics, Pyrimethamine, Drug resistance, Protein,

Molecular target
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Clone T9/94 Clone T9/94(M1-1)b3
(Sensitive to pyrimethamine) (Resistance to pyrimethamine)
Parasite culture
Protein Extraction
2 D Gel Electrophoresis
Silver stain proteins difference map
Image analysis (PDQuestTM, BioRad)
Excising the inLrested protein Spots
in-gel digestion of proteins
Analysis of the peptide mass fingerprint

Matching peptide masses against protein databases to obtain candidate proteins
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IazranaunsaailulasldiaIas Orbitrap/LTQ VELOS (Thermo) uaztinludumadia
o ) = (% iy o ia @
YaslUsanlauifiguny malaria database G9azlidSounsusivnnuadddindnitasedlanuy

iminvasdIndndrwnaldniiedlugudoys



AanIInNaaag

ANMINARaUAMN NV ITas s IWSIIN T AR IRRANAREINLIN WA T ThaNE
=) = = a Q€ 1 { '8 { g Qo
Gﬁwnmmﬂwmfmqm T9/94 Hianulidiasni MIC 5X10° M Mmmzﬁﬁamﬂwuﬁ: T9/94-M1-

' d -6 d wad A ' {
1(b3) Hanuhdesnn MIC 1X10° M %oﬁqmauumaa@am"lwsmﬂmﬁuﬁo 500 ¥iLie
=4 = o > 6 A n€ dl' o d?’ o 1 =1 > [ o AI
WisusuA UM ewusUIgns  T9/94 uastiiodiBeainanUanamInuInImy uasyinnai
YSanmdu DHFR @237 PCR wasth ldnssauiuavasdn DHFR @283 sequencing Wuin
I WaNIFaINI N1 UNIAa I uuaI3 DHFR mﬁauﬁ'u"qnﬂszmi Taglanizdunig V16, N51,
C59, T108 uaz 1164 uazliwuinil gene amplification vasdudInaIdie (lanazeugmaud
A o ' o A en A o A2 o g &g o ' A
PoITaAINA LA WU g asEu TR UNdoInT IR DI TOAINAILNE LT bib

mdnssUuuuvasilsdudaly
ns@nsgUuuupaslls@naig3s 2D gel electrophoresis

nnmInaaadimsdnsIUuuuesllsdudieds 2D gel electrophoresis #asaNLal
A siver ui? WU §1IU3@ (spot) yoslUsauilatSinmiten wasdussnfiuan’lels
Aosduazazfiuluuoy  (streak) vaslusan vlddosdmItiuasnaniizlumsusnlysan
srenszualninlng  elduenldadsds wenanitdslaAnsinaweslusiuildan 50 ug
v 100 pg LLazwudnvl@Tﬁi’]muﬁg@Iﬂsamﬁuﬁuﬁnmaw wonaNitoaadossuasutae  pH
VD strip ﬁl“ff 31N Broad range pH 3-10 1918w narrow range pH 4-7 Lﬁa\‘ﬁ]’mwui’ﬂﬂiﬁuﬁmi
NILANUAIBYNNIBTILVBIIRNNANTIATINANILAA (;;ﬂﬁ 1) wWalvuonldadedn wuirannms
1% narrow range pH 4-7 wujavaslis@wAsudnien (gﬂﬁ 2) Mldldanansodensile
Lﬁaoa’mﬁ@@maﬂﬂsauﬁam'ﬁﬂﬂ 9nauanld  Broad range pH 3-10 eaLGN  Ww@dnsg
USuudsn condion lastnnanlunnsvin Isoelectric focusing Windw wazfda insoluble
protein aaﬂlﬂ“'l,ﬁmnﬁq@ wu’jwvlﬁ'gmaﬁﬂsﬁumﬂ%u wazdnfitinuauaasllsiuianasly

\aniae (3UN 3-4) waziiinrnaS o Ui auTEning T9/94 was T9/94-M1-1(b3) ldnaaazin 5



pH3 » 10

UM 1 usastuuulsdnvastaananiSefidousdqnd silver (broad range pH 3-10 strip)

anduldd lsdusulngiminznediagluninmi pH (unsa

pH 4 »7

UM 2 uaaagtunulisduraazauaFufidandiud siver (narrow range pH 4-7 strip)



{ & { [ Y [ .
311 3 3ﬂLLquﬂiawaqmammﬁﬂ T9/94 LiBuanN®l8 12% SDS-PAGE Wazfau@uR silver

(Broad range pH 3-10 strip)



UM 4 sunulis@useagannaiiie T9/94-M1-1(b3) \fiausnds 12% SDS-PAGE uazdaueae

& silver (Broad range pH 3-10 strip)
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gﬂ‘ﬁ 5 sUuuulusduvaaonnanis T9/94 (3Udn4) uaz T9/94-M1-1(b3) (FLLW) Wausneag

12% SDS-PAGE Wazgianae silver (Broad range pH 3-10 strip)

A o a & a ° Aa [ A Y 'Y °
Warhmalienigavedldsiu lassheaniinadiuasuanzliinanzasuds avh
A = A [ . oA ) ) oAl o ®
M3 scan NawfSpuifisuiuazwiringuihdamiungunaadesedislysunsy  PDQuest
(Bio-Rad) LiNal# ¢ master gel Taidudrunuvasdayaluudazngauuss 391 master gel 28913 2
' = A A Aa | [ A a &
nausSouifisusluuurasldsduniienuuandriiudaly arimyiianed master gel 289
y z . ® ; - .
Weanaionasaanguaiolusunsy PDQuest  (3UN 5)  iawSouifisuanauandnizes
lihs@uuwaszaaaananions 2 ngunuihdmiugalusduues ngy T9/94 uaz T9/94-M1-1(b3)

a P \ ) P>
ANNILFAIBONNILLANATNINY (m']i']\jﬂ 1)
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Mlatch symbols (matched: 26 arumatched:137)
e s

T9/94 vs T9/94-M1-1(b3)

311 5. M33ATI2A Master gel dalUsunsu PDQuest” WadTaNaTY TY/94 uaz T9/94-M1-

1(b3)



A13191 1. MaSeuifsuldsfuveaBennaiisy T9/94 uaz T9/94 M1-1 (b3) ANMTUEAIaani

LANGIN
T9/94 M1-1 | (T9/94)/(T9/94 M1-1 T9/94 M1-1 | (T9/94)/(T9/94 M1-1
Spot ID T9/94 b3 b3) Spot ID T9/94 b3 b3)
1.471923818
SSP2005 1138890.13 345776.219 3.293720237 SSP4405 379744.156 257991.719
4676770143

SSP2107 1153592.88 1492589 0.772880465 SSP4505 728346.813 | 155737.1414

0.789512553 0.087487788
SSP2108 403003.5 510445.969 SSP5003 67481.4141 771323.813

0.687808605 10.26967799
SSP2305 104756.281 152304.406 SSP33600 126669.016 12334.2734

0.133619494 4.462419578
SSP2306 12230.5869 91532.9531 SSP5005 55040.7031 12334.2734

1.070607563 13.93627516
SSP2404 517608.813 483472.031 SSP5108 171893.828 12334.2734

5.37935518 1.138686033
SSP2405 66350.4375 12334.2734 SSP5109 1058591 929660.125

0.132741262 0.93397477
SSP2406 18135.8828 136625.813 SSP5110 1061230 1136251.25

0.454411787 1.42222214
SSP3003 116490.258 256353.953 SSP5111 940969.813 661619.438

1.51612905 0.106161135
SSP3004 460683.156 303854.844 SSP5202 84446.0078 795451.25

0.711286131 2.291297265
SSP3005 102164.594 143633.609 SSP5305 297069 129651.008

1.925564695 10.84330951
SSP3104 23750.4414 12334.2734 SSP5407 133744.344 12334.2734

1.445033186 1.401626813
SSP3105 822594.625 569256.563 SSP5408 277842.469 198228.563

0.480608628 0.354908857
SSP3306 975653 2030036.38 SSP5409 73136.2734 206070.578

1.17185258 0.291708822
SSP3307 1970596.38 1681607.75 SSP5410 16210.6182 55571.2305

38.63355104 1.656718703
SSP3408 476516.781 12334.2734 SSP5411 675945.063 408002.313

1.070762751 0.723614489
SSP3409 710007.188 663085.438 SSP5412 78414.1563 108364.547

31.78709741 1.465912711
SSP3410 392070.75 12334.2734 SSP5413 151927.422 103640.156

21.39516228 0.071159143
SSP3510 263893.781 12334.2734 SSP5503 36630.4141 514767.5

2.313226472 9.941299093
SSP3511 1074047.75 464307.219 SSP6004 799221.188 80394.0391

1.231637393 1.076338243
SSP3512 770946.813 625952.75 SSP6106 595269 553050.125

1.282001728 0.891579562
SSP4003 718545.063 560486.813 SSP6107 496874.281 557296.625

0.552784708 1.094543355
SSP4004 250699.094 453520.313 SSP6108 126099.852 115207.727




5.960080762 0.149250617
SSP4005 73513.2656 | 12334.2734 SSP6205 897992.875 | 6016677.813

9.536129384 1.565028432
SSP4006 117621.227 | 12334.2734 SSP6305 220539.797 | 140917.438

3.97338718 0.114798864
SSP4007 49008.8438 | 12334.2734 SSP6306 12334.2734 | 107442.469

0.990723307 0.429864259
SSP4107 303583.938 | 306426.563 SSP6307 107442.469 | 249945.109

0.678916797 2.017002749
SSP4108 132323.875 | 194904.406 SSP6401 244290.25 121115.477

5.287661679 0.054631156
SSP4109 65219.4648 | 12334.2734 SSP6404 42599.9961 779774.75

0.115015979 0.709581668
SSP4110 27143.3613 | 235996.438 SSP6505 309886.688 | 436717.438

4.126209883 0.785395295
SSP4111 50893.8008 | 12334.2734 SSP7103 631460.125 | 804002.938

0.061129033 19.31677556
SSP4112 753.9822 12334.2734 SSP7104 238258.391 | 12334.2734

0.016839711 3.98458569
SSP4114 207.7056 12334.2734 SSP7206 779617.625 | 195658.391

0.114382491 0.758349712
SSP4310 38155 333573.781 SSP7207 436555.719 | 575665.438

2.032446972 1.294601484
SSP4311 211115.031 | 103872.344 SSP7304 949263.625 733247.75

24.84895308 3.523083241
SSP4313 306493.781 | 12334.2734 SSP7403 434546719 | 12334.2734

0.652078105 18.43040393
SSP4314 68812.7578 | 105528.398 SSP8102 227325.641 | 12334.2734

62.46601239 3.750847489
SSP4315 770472.875 | 12334.2734 SSP8305 834281.375 | 222424.766

0.483058557 0.889390909
SSP4317 131031.43 271253.719 SSP8306 883290.188 | 993140.563

0.450274728
SSP4319 123907.43 275181.844




97N Master gel 789 T9/94 Uaz T9/94 M1-1 (b3) Liladala1unigavaslisduniimiuaasaant
619N (in gel digestion) liWaINNNILATIZRG 18 Mass spectrometry (311 6) Lﬂ%ﬁﬂtﬁﬂuﬁuﬁaga

lis@uangudays PlasmoDB (version 9) wuinlananaalsdudsuaasl a1519m 2
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319 6. MIUTBUNLY Master gel 209LT8NAIY T9/94-M1-1(b3) (A) Loz T9/94 (B) Wousn

@18 12% SDS-PAGE uazfianal8a silver LLa:ﬁ'@Lﬁaﬂiﬂiﬁumaqmﬁaﬁmﬁmswzﬁ@hzl Mass

spectrometry



A13191 2 M3 U lds@uu19aIeI8 Mass spectrometry 310 2D-E gel

Spot Coverage | Mw Calc. Score | Protein Product Up/Down
number (kDa) pl regulate
B3 8.47 27.2 10.58 7.05 DNA/RNA binding Down
SSP4112 protein 1 (ALBA1)

B3 32.29 48.6 6.60 107.67 | Enolase (ENO) Down
SSP4317

B3 39.48 62.5 712 147.18 | Heat shock protein 60 | Down
SSP4319 (HSP60)

B3 12.98 49.5 5.19 62.03 | 26S Proteasome Down
SSP2306 regulatory subunit 6a

T9 38.16 73.3 6.84 199 Heat shock protein 70 | Up
SSP4005 (Hsp70-3)




26S Proteasome regulatory

s -~ subunit 6a
A
— Heat shock protein 60 (HSP60)
- -
©)
-
| ey B Enolase (ENO)
- . " —
(A) a " 9 :
- = e 2 > 3 p DNA/RNA binding protein 1
- ) (ALBA1)
L

Heat shock protein 70
(Hsp70-3)

Nignsaswunld

(B)
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-
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el 4 sadd A /7

31 6. MIIBUINBY Master gel 2891088181138 T9/94-M1-1(b3) (A) Wz T9/94 (B) tllauen
@18 12% SDS-PAGE uazfianal8g silver LLa‘;ﬁT@Lﬁaﬂiﬂiﬁumaﬁ;mﬁaﬁmﬁmﬁzﬁﬁ’;zl Mass

spectrometry



L RLRET]

= a . & =2 o A Ada ' =
ﬂ"liﬂﬂ‘]ﬂq‘[ﬂi(ﬂu (Proteomics) LWHNIIANEINNININNIBYBIRINTIN  LANGINIINNIIANEA
. AL = @ ) A Ada & W v A AdAda &
114 genomics GINLﬂuﬂ’liﬂﬂﬂ’maﬂawu‘g‘ﬂiiulua\‘imj’muu6] LL@]VLNa’]ﬂquﬂ‘UaﬂvL@’J’]ﬁ\‘]N“ﬁf]@uu

a o . P a = .:a' & L@ [ )

llﬂ’]iﬂ’]ﬂ']uaﬁndvls L%aﬁﬁnﬂiﬂi@uﬁ]zuﬂ’]itﬂﬂU%LLﬂﬂﬂ(ﬂﬂﬂ(ﬂna’] muﬂ%ﬂﬂﬂﬁ]ﬁ]ﬂ@nﬁﬂ LD LIRN
a a & [ =< a A K Av 6
izﬂzﬂ’]iLﬁ]it}JvL@UI@l LL@za.ﬂTﬁzﬂﬂ.ﬂ’]UluLLazﬂqﬂuaﬂLsﬁaﬂ ﬂ’]iﬂﬂE’]Iﬂi@lﬂ&]ﬂﬁ]ﬂﬂ?@]ﬁ]'ﬂizﬁﬂﬂ
P a a A =~ o v A A
LNBITLLWN LLazizq"ﬁu@maﬂIﬂﬁ@u@nﬂ G]']']Nﬂ']iLﬂﬂﬂuLLﬂﬂ\‘] NMMIABATIRWINLRS pathway i1

a @ a =X o A ) a
Lﬂﬂﬁﬂla\‘]“lla\‘liﬂi@lu i')&lﬂ\‘]'ij"ﬂ"i] HI2MN] G]‘Y]ENNﬂ@]ﬂﬂ’]iLLa@NﬂﬂﬂTadIﬂi@l%

v A . [ 4 d o v &
miusnlusfiuduis 2D gel electrophoresis gniawIwalimansnuanlsduldass
1 é 1 ada ql/ A dl v dl = g: 1 a U
8207N9 TILANE19ITAANNTT column chromatography Nanunsausnldsduaisazsiauasls
VAWK UaNNHNATA 2D gel electrophoresis HIRINNIAANEIANNLANGAIIVBIIUTAUV D
{ 1 a @ IQ a =) é o
imaanaglunzUndnusasniaUn@niaiialsa (Cash, 2003; Washburn et al., 2001) G433zl
IWlddayanddszlombildgnsfnsmihnaaslds@unfowudadly sanInYTiaza
1U58ua1835 Mass spectrometry @a'ld tiiesanmsanslus@uiiieitasnunmsaesluse
aSuRAaudn93na (Cooper et al, 2004, Makanga et al, 2005, Prieto et al, 2008) lu
=< & ﬁ' [ a % ad . v o a ai v [l
mMIAnEIATIRAEnRINLENlUTAUA83T 2D gel electrophoresis wa? i lusaui launtas
Hudwangametawlad usranaddindnlaaanun silddnundadiainias Mass spectrometry
° A = P o o o a = o o a
i spectrum  AldluiFouifsuiudeyalugrudoyainands  Selenaudisdayavasllsdu
° ' = & [ a & A A ' A A A
Faunn edwlsfionn TussulumianalisdvannisaanaFsdanugeonifiasanllsdud
e lnguazinstudenanansdlulnaduuszansdugu thiourea vilwiduglarsadanis
YUAdWNNIYN 2 DE Y lkiAadu smear uazlds@ulsingnainniu (Sims et al., 2006) §57897%31
a a = dql/ = U ada 1 v o' J 1 & aAa dl v 3;
Urdnimwsaimsusnls@usessannaiiedieds 20-E daudnidn Auagnuisnanly asun
2 o = [ A & o A o, o a o AN & A
A9 aITNMIUS UL R uIUA N IIRN AN N ALUNLL IR ULNIG I L az a3 N9 LU 58 uann
A I ) Qs 1 .
host GﬁmLﬂuqﬂaﬁﬂmmy@lammmiﬂ‘sﬁu (Pantumthong et al., 2006, Prieto et al., 2008)
wananiainunldsdunuonlagawlnaidulis@uanidaifeanas (Johnson et al, 2004)
a9 nTeTaNaatnslunsdnsndanluasiiinsuengsintaaiaieauadaan  layldans
. o v & A A A & a & ' L o P A A
saponin M lAdalRaauadnan adnaaiisadaunaiss luauaauds lUazduansanliniafuad
& A 2 = o @ a & A =< Ao ' a =
aRaaues Sadunisiidallsdusaiafoaunad uwazanuan1IaneIag lunullsauwannida
A P @ a & A A \ & a &
WNaauasias  wanandlunizuawnmaanaldsduns asnnldsdudivlnglusaanaGai
. . 2 A o & A @ @ A =
non soluble proteins LAY transmembrane proteins FalanuiIndunazaasltasazarsidn
o . = s
strong buffer (Usznaulusne urea way thiourea) Tisnsanisuniunswenlysan lasans
813 urea zlifia streak lumuen (Gsaziuldangdian) adndlafanuiianudnduazdas
v d & »
lezsilunitazanaldsduuasdauianise



nmudanavedldsiuniinuaaseaniuandenuluia T9/94-M1-1(b3) unz T9/94
w6 enndwnldsiuninuarenzennanienn 2D-E gel e luduunsiiavas
l56udne Mass spectrometry Wuinlusauniinmsuaadaaniansnuly T9/94-M1-1(b3) leun
DNA/RNA binding protein 1 (ALBA1), Enolase (ENO), Heat shock protein 60 (HSP60), 26S

. Y v ' . A
Proteasome regulatory subunit 6a uazluwia T9/94 oA Heat shock protein 70 (Hsp70-3) GREY
iwinlulanaadud 27 fis 73 kDa uazfidn pl adud 5-10 nMsAnslsduniimuaaseand
' o & a A o A A d A o M oL A Mo
dnsnulidamnaisannagaudmaen wsiunmniwdIouisunuldlazen ldldanaseulasns
faaslalalndfdrsnunuindldsduusaninsuaaseaniianad beuwn heat shock protein
HSP-72, enolase, PMT uag actin- luiaf lasunisnagaudiaen wsiunsiiu (Nirmalan et al.,
2004, Sim et al., 2006) DNA/RNA binding protein 1 (ALBA1) siwmdulusaunsunudasvad
2 o o . ige a
laslulon Fedanudnwieny TARE6 (Telomere-Associated Repetitive Elements 6) U3Lth
subtelomeric region laslusduiiazlianusuARENNT histone deacetylase MItUAsuuladldsdn
= v & . & A a & & a a A L .
Buaasliiiinmstadas InSlunsmiuniuu @eaanaFsuananaziimaidfsuudas binding site
2918w kux dihydrofolate reductase Waa%h G9imMIUAeuuLadlUs@n binding Bug dae M3
wasuulasvaslUs@n 26S Proteasome regulatory subunit 6a Gaidulusdunlanusunusny
ATPase family associated with various cellular activities (AAA) LaASMALAWINANINLTaNIASY
sualhdedes wSiunmiunyu udunazdasonds ATP Uz NIzUIBNNTENY LhiTaalNe
maintain M3Aa8n §11501U5GU Heat shock (Hsp) tuiasnaiSudsenauludas Hspdo, Hsp6o,
Hsp70, Hsp90 uazaug drwinwunn winvaslds@ubainlngazinertasnunszuinmseng g
& . . . . &
AMulwad INNINTZLIRT protein folding, assembly L8z protein translocation <©3n17%
pyrimethamine drug pressure FINALAMTLEAIaanwaillsin Heat shock 60 Waz 70 2adTa
anaSdasuudasly ewled enolase sansanuldnnizu: tauladilaznuly cytoplasm,
= eda o Ao o
nucleus, food vacuole, cytoskeleton WA plasma membrane sml,auvlfﬁuuu%u"mmmylu
. ' = A ea A @ o %

ATTUIUMT  glycolyticagnd lshanumaifsuudasvasen lodivinasinerdasnunsaine  ATP
A o v = [ . i & & a
Warh Il dunasnuluns maintain Msdesvassaunanisey

= a & X« = A o= . & A Aa o &
midnmldsduluasaidunisfinsudasduia protein pattern va3iTaNaTuNT 8RS
WWeank ua lasumsnasulitesn laswuinfsudaziimInenuinmsdesn pyrimethamine 2z
Yinl# enzyme binding 1Waswly v lweldaansasunuienlodle vinlddssindanvaseonaaad
LAINMITANNNWTNAINGNUINTTAUMIAD VI TONUM NS (mutation) 4]
% @ 6 o v =1 A & dy v & 1 A
anuduRuiiudasann wazkannMIdnsUuunldsiuluaied usasldiwimadaouuas
YadiTanmiuNelifadasn  pyrimethamine % AnsTUIMMIRAsTRAITALASI TR E

lagannzm It aswuiadsuadprotein bining Waz heat shock protein LHudw
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Reagents

Stock 1% Saponin in PBS ( 1 g saponin in 100 ml PBS, sterized by filter)
Dilute to 0.15% saponin in PBS (15 ml of stock 1% saponin + 85 ml PBS), keep in 4 C.

10 mM Tris-HCI pH 7.4 (100 ml)
Dissolved 121 mg Tris base in 50 ml water, then adjust pH to 7.4 with 1 N HCI, adjust

to final volume 100 ml with water. Sterile by filtering through 0.2 um acrylic membrane. Store at

RT.

Lysis buffer (10 ml)

Dissolved the following ingredients in 5 ml water

8M Urea 8.84 g
2M Thiourea 152 ¢
1% CHAP (4 C) 0.1g
65 mM DTT (-20 C) 0.1g
0.5% ampholyte 3-10 (4 C) 50 ul

Then adjust to final volume 10 ml with water. Store at 4 C until use or -20 C for longer.

Rehydration buffer (10 ml)

Dissolved the following ingredients in 5 ml water

8M urea 48 g
1% CHAP (4 C) 100 mg
15mM DTT (-20 C) 23 mg

0.001% bromophenol blue 0.1mg

Then adjust to final volume of 10 ml. Aliquot 1 ml in microtube and store at -20 C until use

10% Ammonium persulphate

Dissolve 50 mg ammonium persuphate in 0.5 ml water

10% SDS
Dissolved 10 g of SDS in 100 ml of water

1.5 M Tris-HCI, pH 8.8



Dissolved 18.15 g Tris base in 50 ml of water and adjusted to pH 8.8 using 1 N HCI
and then adjusted to a final volume of 100 ml with water. The solution was filtered through a

0.2 um acrylic membrane and stored at 4 C until used

0.5 M Tris-HCI pH 6.8
Dissolved 6.05 g Tris base in 50 ml of water and adjusted to pH 6.8 using 1 N HCI and
then adjusted to a final volume of 100 ml with water. The solution was filtered through a 0.2 um

acrylic membrane and stored at 4 C until used

EQl and EQII (100 ml)

The stock equilibrium buffer contained 6 M Urea, 2% SDS, 0.375 M Tris-HCI and 20%
glycerol. The stock solution was stored at — 20 C until used. For preparing the EQI and EQII,
DTT (- 20 C) (130 mM) and iodoacetamide (4 C) (IAA, 135 mM) was added into stock solution
for preparing EQI and EQII, respectively.

6 M Urea 369

2%SDS 29

0.375M Tris HCI (1.5 M Tris-HCI pH8.8) 25 ml

20% Glycerol (autoclave) 20 ml

Aliquot 10 ml/ tube and store at -20C. For EQI, add DTT 200mg/10ml before use. For EQII,
add 1AA 250 mg/10ml EQ before use.

Stock acrylamide solution (30%)
Dissolved 30 g acrulamide and 0.8 g Bis acrylamide in 100 ml water. The solution was

filtered through a 0.2 um acrylic membrane for sterilizing and stored at 4 C in dark brown bottle.

Separating gel (12%) (5 ml /small gel)

The polyacrylamide separating gel (12%) consisted of the following ingredients:
3.25 ml of water. 2.5 ml of 1.5 mM Tris-HCI pH 8.8, 100 ul of 10% SDS solution, 4 ml of 30%
stock acrylamide solution. The polymerization was initiated by adding 50 ml of 10% ammonium
persulphate (freshly prepared) and 5 ml TEMED. The gel was poured into the casting

apparatus, overlayed with water and allowed to polymerize for at least 30 min at room temp.

10X Electrode buffer pH 8.3



The electrode buffer contained the following ingredients:
30.3 g of Tris-base, 144 g of glycine, and 10 g SDS. The buffer was prepared by dissolving all
above reagents in a small volume of water, adjusted pH to 8.3 with conc HCI and then adjusted

to make a final volume of 1 liter.

1X Electrode buffer pH 8.3 (Running buffer)

50 ml of 10X electrode buffer was diluted in 450 ml of water.

Overlay agarose gel
Dissolved 0.5 g low melt agarose and 0.001 g (1 mg) bromophenol blue in 100 ml 1X
electrode buffer. Melt the solution until completely dissolve. The solution was stored at 4 C until

used.

Coomassie Brilliant Blue stain
The Coomassie Brilliant Blue stain was prepared by dissolving 1 g of Coomassie
Brilliant Blue R-250 dye in 333 ml of absolute methanol, 333 ml glacial acetic acid and 333 ml

of water and then filtered through a Whatman No. 1 paper and stored at room temp until used.

Destaining solution
The solution was prepared by mixing 100 ml glacial acetic acid, 100 ml methanol, and

800 ml of water and then stored at room temp.



