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Abstract

The quantitative determination of recombinant protein in crude protein is not commonly
used because the protein is not in purified form. The Sodium dodecy! sulfate polyacrylamide gel
electrophoresis (SDS-PAGE) was developed for quantitative determination of protein. This method
has been use for protein quantitative determinations in many propose such as Tamm-Horsfall
glycoprotein determination in kidney stone disease patient and determination of titin and nebulin in
chicken meat product for meat industries. In this study, the method of quantitative determination
of extracellular recombinant single-chain variable fragment anti-HIV-1 p17 proteins (scFv anti-p17)
from Escherichia coli stain HB2151 by sodium dodecyl sulfate polyacrylamide gel
electrophoresis (SDS-PAGE) was developed by the application of bovine serum albumin as
external and internal standard. The range of detection was 1.875 - 0.234 pg. These results
presented variation coefficient less than 35%. The method applied to quantitative determination
of scFv anti-p17 in 19 of crude protein samples. The quantitative protein concentration results
related to the enzyme-linked immunosorbent assay (ELISA) and western immunoblotting method.
The quantitative SDS-PAGE method is capable for quantitative determination of known protein
from crude protein extraction. This method decreased the purification step, time consuming and
protein yield loss. This application is capable to apply with the other pathogenic protein markers
in the future clinical applications. Bull Chiang Mai Assoc Med Sci 2013; 46(2): 107-121
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Brnnddsiuiviuneuniiiuanstwananlysfuily
JFannsnniisesneseanslidnuvseld 3anmndTanu
UlsfiulaevinliAe 33 Kieldahl 3% Biuret 33 Lowry-Folin
WazA8 Bradford nsvnFanadlisiumnaedsdnemy Held
Auauv T aldsivlugluuunismilysiusaaas
TatamnsamBanndisfufianmizainlsfiuiildnn
dupaunsviSenale

WIAA quantitative sodium dodecy! sulphate po-
lyacrylamide gel electrophoresis (quantitative SDS-PAGE)
Hhumaiafivhsnlilunudnmeilsiuaialasianis
anldssiusan TaauenldsfuntalaauialWinande
pnauanssasivinluianasedlsfufiflaseaing
dgunfsnanu wazmdTunaldsivainaanaduees
Lmuiﬂaﬁuﬁf-i’ﬁL‘WW:Lﬁ'@Lﬁﬂuﬁuiﬂaﬁummgm N9
AAmeildsAuseanaila quantitative SDS-PAGE iy
weTlATne uazundeiia aanmsAnTinius wada
quantitative SDS-PAGE gninanlilugnanunssuanving
WATVNANNTWANE Tomaszewska-Gras WATADIELAANEN
wilSanadisiiu titin uaz nebulin lwilelidaamnada
SDS-PAGE lntild p-galactosidase tilumanduaunely
wusntSanadusiiufimuanil @ fimdnlssansanduius
Ay 0.91-0.99° N13ANENLRY Hofman WAZANZATIA
wlfanuneaaauiinaudadusn Tunswandss
AeATiA semi-quantitative SDS-PAGE Lagiaunsnmnsaa
VNABAAALATAN TN UAA 0.03 ppm MsANEN
983 Wai-hoe wazAnieyUsannd Tamm-Horsfall glycoprotein
(THP) siaeids SDS-PAGE Intldlusiu THP smsgau iy
fapaupumeueniielflunisfnnsesdilaslzatidlule
annsAnElAN A Naansolunnslinadn Repro-
ducibility) LL@zﬂ'ﬂmwmmmslumﬁm%ﬁ (Repeatability)
WAL 4.8 % CV Uaz 2.6 % CV AMNAAL WLANEINIT0
Annsagthaaananaulnals nadaanls (sensitivity)
WAZANANNE (specificity) G409 92.3% UAT 83.3% AN
A1AU* NN9ANENIRY LI WAZAMEZYINNITATIANNLT NN
Tlsfuluthafudsuuladugiaeisandaeia sps-
PAGE densitometry Tagldldsmiu soybean trypsin inhibitor
(SBT) 1l siapuannitly wudn wallATsnansoldlu
nrAtasannalsAnlalataiAeiaInUFunnllssiu
Tyt iasuwlashl® Ricny uazaAmzAnEAnIIm
SEEEValal! myosin heavy chain (MyHC) isoforms Iuﬂzﬁyﬁmdﬂ
AeEas ELISA 1WTauiiiaunuis SDS-PAGE WuaAINY
ONABY UATANNITIIBIRE ELISA TinalnalAtaiunigmy
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Fannldsfusaeas SDS-PAGE®
TumsnmasaiinnueAdunanisiiu single-chain
variable fragment anti-p17 (scFv anti-p17) @@ﬂzﬂ'u@m"ﬁ an
ANV Escherichia coli ANt HB2151 @4 soFv 1l
TsAugnuanifaunalaanasuiadnnituauines
Un# (intact antibody) 5-6 WinlaedauIAlaanaLTzNIM
27-30 Nlamasu7 lAsead1eaed scFv Usznausas
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ganane 1 lndansdu 1 s 10-25 naaezly a1ansn
UBENAIUNITALLBURLAY LL@zLLmﬂLﬁ'ﬁ@jLﬁm%ﬁm l
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enmanseaulvirthuaiueuiventesiiune schy
Istasnddiafsuiunisldilalulaaueaueuiveily
N73NEY AINANNAIATYIDY SCFV AINANIINNT19AL
SnineneansasAnenanaNtR waznsldo sorv anniu
AINMIANENT09 Lim UATANEYINIWAR Wazvin3qna
scFv #i@ exotoxin 184118 Burkholderia pseudomallei
AN E. coli @newuf HB2151 wudnldsiuiinanlssl
walaanalszanns 27.5 Alanafu uazainnsain
Tl unismnaesduseldls® Tragoolpua uazamels
AnENnTULanIaanaed scFv-M6-1B9 intrabody 1RAMM
AUNZNL CD147 WUINEINITNAANTUEAIDANT D
CD147 uuR9maa 239A° La¥N1IANENUI Mukhtar LAz
ﬂmeﬁmﬁuma‘LL@ma@ﬂ‘um single chain intracellular
antibodies TiFATNNAWNZ L nucleoprotein 189d 0157
influenza ila A WUANENHNIOSUTINs RN UTa
\daln5a influenza 1 A 15" Gal-Tanamy WATANEETN
intrabodies Aataulnsl NS3 protease A gLIINNIINL
apaavll NS3 protease 1edidalaiasueniauTiing
WuIETnanMsiNa wsedla s aR S nauTieg
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quunusing ) wnnswan sofv ineldisslamddaiilom
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1. nsraanllshu scFv anti-p17

deula E coli auiug HB2151 Aifiwanadia
pComb3x-scFvp17-His-HA Iummﬂgmﬁﬂ terrific broth
(1.2% tryptone, 2.4% yeast extract, 72 mM KZHPOA,
17 mM KH2PO4, pH 7.0, 1% glucose, 0.4% glycerol
WAZ100 pg/ml ampicillin) m:ﬁu‘lﬁﬁ@zﬁ”ﬂﬂﬂiﬁu scFv
anti-p17 pingl Isopropyl 3-D-1-thiogalactopyranoside (IPTG)
it 58 lalaslaans fignmndl 25 asrimaden s
200 sauAewnT 1hunan 16 dalus Anmznaullsfiuann
amnasadadasuesludandamnaanududu 70%
Hunanlsfufinnaznaugaaei esmisiansannznew
finanuFaseu 6000 g unldsAuriunsanaznaulll
runszinunslaezlada (dialysis) uaan 12 Sl

Table 1 Coomassie Blue staining protocol®
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e 4 asraatos antwiidssulilmEinm
pintidE SDS-PAGE malil

2. msuanlishunaeis SDS-PAGE

YN ldsRusannaNny sample buffer (0.3125 M Tris
HCI,10% SDS, 50% glycerol, 0.05% bromphenol blue,
25% 2-Mercaptoethanol) lusmsndou 5:1 unlugud
100 avAwaldea Wuan 5 wii wanldssiu scFv
anti-p17 foel 12.5% polyacrylamide gel Tngldnana
sinadngl 150 1oas 181 2 F9las thiaadiasdaed coomassie
blue R-250 msfian@ian Fdunausauandunisai 1
Tneldinenuasddassunns 15 Gadans Aenisdan
polyacrylamide gel 1 134Q

acetic acid

glycerol

Time (min)
1. Fixation : 40% v/v ethanol,10% v/v glacial 30
acetic acid
2. Staining : 0.05% w/v Coomassie Blue R-250, 30

25% v/v ethanol and 8% v/v acetic acid

3. Destaining : 25% v/v ethanol and 8% v/v

4. Preserving 10% v/v acetic acid and 10% v/v 15

Until clear background

3. N5m92aulLsAuN scFv anti-p17 A2e38 western
immunoblotting

atlusumumtsswizaadilsfiy scFy anti-p17
Tnauanlysfiugaeda SDS-PAGE antiudhelisiiu
AINLARGUNLLNHLLTY polyvinylidene difluoride (PVDF) Al
W38 electroblot Mnszualviiin 54 Radwasuds an 110
U7 @WﬂﬁULﬁN 5% skim milk/phosphate buffer saline
(PBS, pH 7.2) LN PVDF ﬂmﬁﬁ'fqmmﬁ 4 R3IAN
wates Lunan 18 %Qim AN mouse anti-HA mAbs
(Sigma, USA) 8m91491 1:3000 adlilunupuiasiLgy
Uil 25 aernaa@os unan 1 9916 §neusEsLLI
&9t 0.05% v/v Tween20/ PBS (pH 7.2) 3 A3q 1fial HRP
conjugated goat anti-mouse immunoglobulin antibodies
(KPL, USA) #m91d91 1:3000 Lnfl 25 eqaniaaldes
electroblot Lluaan 1 F9l8a ATUKLNANLLITUEYY 0.05%
Vv Tween20/PBS (pH 7.2) §aASd Lavansdae PBS (oH
7.2) 1 ﬂ%ﬂ \AN chemiluminescent substrates (Pierce, USA)

AU NLILTY waztlsenuAaslluiadianald 30 i

4. m3ns29d@auldsAu scFv anti-p17 A2e98 direct
ELISA
ienaaoLANaaNsTiunIdUTILauRLTes
{157 scFv anti-p17 wareusuiniildsfu scFv anti-p17
agluldsiusan Tnspdeuwoudiaunlling p17 7
dumgsie scFv anti-p17 lulalpsmaniicliignmnd
4 @epmaEea TINAY ANUNaNAIe 0.05% Tween20/
TBS 3 A3 \Ain 2% BSA /TBS wguaz 200 Inlpsdns
fidlifignamnivies 1 99l aantiudranandan 0.05%
Tween20/TBS 3 A54 13nanslilsfiu scFv anti-p17 G
Telisannadadulilsfiugon 200 lalasninseiasans
wazidnadlilungn Psums 50 lalasdns dwiungy
AILANTUANALAN (positive control) AN scFv anti-p17
fiagimsmaaeuudaldnauanadlungu 15unns 50
lalnsdng wquAtLANTTiANASY (negative control) LN
scFv-MB1B9 adluvigu 1Fanms 50 lalasang ey 1
Falua arntdudnsean §ae 0.05% Tween20/TBS 3 A3
LN HRP conjugated monoclonal anti-HA (1:1000) “gNaz
50 lailasdns 71914 1 G2lusdnanan fae 0.05%Tween20/
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TBS 3 A LN TMB microwell substrate Wquas 50
ulpsans Sarhaseulfluiifiafieu 30 Wit weans
vindfjizensaaniaiin 1IN HCI wiguaz 50 lulasans
v llindnsganauuasinanaendnaiu 450 wiluuns

5. mswdsunailiusAunaeis Quantitative SDS-PAGE
5.1 MIATNNTINNIATZIY
Ainmzianudiroumniilsfunuaaiitondaed

coomassie brilliant blue ﬁ'fmmd?‘m Image Scanner Il (GE

healthcare) Tilsunss ImageQuant TL programme
5.1.1 msasiansnuinsgu Ineldlyssiu

BSA snmsgulumanluAnanauan
weinlulsin BSA 1msgnuANidindu 1.875,0.9375,

0.469, 0.234 Uaz 0.117 lalATniw sineds SDS-PAGE way

Anmziuilinemes i BSA 1pagnu afransm

mmsgruanAniuilenamaedilsiiu BSA apigiu

Tnoivueliunusauansiuilinev wazunuuey

uanspnudnduradlissiu BSA mmsgiu Tumisglalasnin
A NdNTuYedilsAiu BSA 1nsgauan

nal uazaiens A NANTusssndAtAadnd
gadlilsfiu BSA anasguiinguan wazanududuaes

Tulsfu BSA amsguitAuanildainnam

5.1.2 msasansnuinsgu Ineldlyssiu

BSA snmsguiilumanruauniely
wenlushu BSA msgaumdudady 1.875,

0.9375, 0.469, 0.234 uaz 0.117 lalAsniy wanmy

Tlsfiusananadndu 20 lulasniu saeds SDS-PAGE

uarAnnziiuilinsvnedisiiu BSA snnsgiu ai

naanmsguanuilsnsnaadsiiu BSA naasgiu

X = l)protein peak

TN 46 auui 2 woumau 2556

Tnarvusliunusaniuiilinmw wazunuueauuans
ANNTuaedllsiu BSA Tunidaslalasniy

AuIAMNdNTIYedsAu BSA aIAsgIuAIN
N9 wazaFINI A NANAUSTE NN AN AN N
galilsiin BSA anasgiilvanadluiaa wazanudady
gadltlsiiu BSA anargruiiaanildannsy

5.2 ngwsunaulilsfAu scFv anti-p17 Tnald
Tusfiu BSA smsgruilusaniuananeluy

wizenllsfu BSA 8msgIu AnNdNdl 1.875,
0.9375, 0.469, 0.234 uaz 0.117 lalAsniy wanlissiu
sanANd gy 20 Iulasniy dhlddinseillsfiunaeis
SDS-PAGE uae western immunoblotting ATUITUIVNAH
a0 scFv anti-p17 aanAnfuil#ns e enanudy
199unuldsfiu schv anti-p17 annisszanfgnsnis
AU Tomaszewska-Gras J. WazAns®

NANISNARDS

1. nsananmasgIuaInllsiu BSA 1RSI Las
N1 ANNANNUSsENINIAIAN NI T uaasllsRu
BSA mmgﬁuﬁmmm LazAMNNIUadllsAy
BSA mmﬁ’mﬁﬁ’mqm"léﬂmﬂﬁﬂsﬁu BSA 11m931uU
usapuANMeEuan

wenlushu BSA unmsgaumdudaty 1.875,
0.9375, 0.469, 0.234 uaz 0.117 lulATnin A2eAs SDS-
PAGE wuunuldsiuresldsiu BSA snsgauiuuoy
e dhsiinlaanadszanm 65 Alamasiu ey
iU molecular weight marker AN NTBILOLTUTFY
ANAIATNANA L ﬁummﬂugﬂﬁ 1 Jledmsginay
Wuaaswouldsiuluaanaaldsunsy ImageQuant TL
programme Fauamanalilupnfuilangw wudn Aivui

Sint . standard

Pint . standard

X 100 [%]

Stotal protein

annsauanifTanullsfiunlszgniainnisAnmaes Tomaszewska-Gras J. uaz Ao’

Tme X I
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WHAUNANNUNLANTIN A1NANT99 2 JnaFans W aeallsin BSA NMTFIUANNNTIN LazAdNLlTEane

kDa M 1 2 3 4 5

170
130

100
70 - e Q< BsA
55

40
35

25

Figure 1 SDS-PAGE analysis of various concentrations of standard BSA; Lane 1-5: 1.875, 0.9375, 0.469, 0.234,

0.117 pg, respectively, Lane M: Prestained protein ladder
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Figure 2 Peak areas of various concentrations of standard BSA intensity; (A-E) Peak areas of 1.875, 0.9375,
0.469, 0.234, 0.117 ug, respectively. (F) Peak area of molecular weight marker intensity
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Table 2 Peak areas of standard BSA concentration analyzed by ImageQuant TL program

Table 2 Peak areas of standard BSA concentration analyzed by ImageQuant TL program

Std

BSA Peak area analysis by ImageQuant TL programme —

X sD

conc.

(ng) 1 2 3 4 5 6 7 8 9 10

1.875 135710 165217 205062 186223 251404 238601 218191 277552 95638 62626 183622 69215
08937 74883 91852 106547 83902 135592 137518 132459 148659 49457 35880 99674 39101
0469 37394 52361 63236 40238 75752 74469 59038 82627 28661 18450 53222 21577
0.234 19682 27582 33601 24974 43867 34551 37171 45206 15717 10723 29307 11628
0117 6640 11358 14418 12325 22248 21947 21376 23315 8407 5526 14756 6943

ANNLUTUTIU (%CV) anANdnduedldsfit BSA
unasguiiAuldannemeanudnduresdilsii
BSA 1MA7§UTINaLAN Ae 1.862, 0.952, 0.495, 0.245,
way 0.009 LlAInsu ANENEU AumAndNtIvANE
AnNuLstsaula 2.11, 8.58, 10.83, 10.72 way 39.35 A
AU sanandlumnsed 3 lasAnAsdNTuTiA w9
T¥azaaniufiandnlszandnanuulslsouiaandn
35% ANNINAABINLINTIANE T uedlisfiu BSA
1ATIU Wiy 0.099 lalasnin fAdulszanaaana
wilstlsausnnndn 35% Tiaanadadusanantaslaivihn

200000
250000 -

200000 -

Peak area

150000 -
100000

50000

0 0.5

lfifusaruanneuaniunsauonFinaldsiu u
nnAaeniLi oaiansaaEnRudszrdneAn
pnidnduaadllsiiu BSA mnarguiimuanldann
naAuA AN Nduredllsfiu BSA snsgau linsw
dunseiiuiusauandluglfl 4 Saflunnsiiudunany
Yndede waranugniestadnisAiuanmianm
Tsfuannalanasgiuiiaieidu Tnofllsiu BsA
ansgruiludnaugumeuen Waldlunimmilianm
Tlsfuanniaafianuidadudiud 0.245 - 1.862 lalasniy

1 1.5 2

Protein concentration (pg)

Figure 3 Standard curve of quantitative determination of scFv anti-p17

protein using standard BSA as external control from 10 experiment
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Table 3 Concentration of standard BSA calculated by standard curve

Standard
BSA Standard BSA concentration (ug) determined by standard curve
Mean %CV
concentration
(Hg) 1 2 3 4 -39 6 7 8 9 10
1.875 1875 1.843 1865 1913 1855 1827 1817 1860 1.865 1.830 1862 2.11
0.937 1.007 0990 0939 0877 0962 1.021 1.072 0958 0.755 0.933 0952 8.58
0.469 0492 0.531 0531 0435 0500 0519 0433 0497 0517 0513 0495 10.83
0.234 0249 0242 0252 0281 0255 0200 0243 0235 0249 0.252 0245 1072
0.117 0.069 0.054 0072 0125 0.088 0100 0.106 0.082 0.182 0.105 0.099 39.35
25
- 2
2
[
5
T 15
=
=1
o
=
7]
o 1
=
o
@
O
05 -
0 -
0 0.5 1 1.5 2

Protein concentratiom (pg)

Figure 4 Relationship between standard BSA concentrations

determined by standard curve actual loaded into gel from 10 experiments

2, nsﬁwmmgwmn‘[ﬂsﬁu BSA 8179514 waznsw
> £¥ o ' ' i %4 [ %4 =
ANMNENNUETLUINNATAN NI NTBaRalUsAY BSA
a ' v a
NINTFIUNNTIUAT wazANNdnduasilshiu BSA
wnsgrunAuanlalagldllsfiu BSA aasgiuily

AaAIuANNE Y

weinllaRusaNANNdNTulsAusan 20 Talasniy
nanuldsiu BSA snsguanadndu 1.875, 0.9375,
0.469, 0.234 way 0.117 1ulATnsN MINAAL AReds
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Figure 5 SDS-PAGE analysis of various concentrations of standard BSA; Lane 1-5: 1.875, 0.9375, 0.469, 0.234,

0.117 pg, respectively, (Arrows), Lane M: Prestained protein ladder
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Figure 6 Peak areas of various concentrations of standard BSA intensity. (A-E) Peak areas of 1.875, 0.9375,

0.469, 0.234 and 0.117 ug, respectively, (Arrows), (F) Peak areas of molecular weight marker intensity
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Table 4 Peak areas of standard BSA concentration that analyzed by ImageQuant TL program

Std

BSA Peak area analysis by ImageQuant TL programme g
Conc. so

(ug) 1 2 3 4 5 7 8 9 10

1.875 94849 95132 54295 61794 103353 93832 83189 77080 76730 88350 82860 15619
0.937 53993 66048 32715 39760 66441 65896 56846 52216 44560 56057 53453 11542
0469 30744 33909 17256 20714 51731 43796 39596 38802 30672 39908 34713 10398
0.234 16559 17697 8891 11032 29632 26261 29422 28797 22350 26846 21749 7753
0.117 8823 6971 4720 7380 17386 19803 16486 15510 16201 16175 12946 5356

nnANNdNTuedllsAu BSA 1nsguiiAuam
lgannssemsdndusedilsiu BSA xnsgaun
YNTILAN AR 2.459, 6.605, 10.054, 17.442 WA 62.282 AN
o o o a | v ¥ A o 1
AP FALAAIIUANTI9N 5 latAN AN NTWI AW LA
v oA e s £ .
AeaaNTUNANGNLUTEENTANNLLTUTIuLesNIN 35%°
= ¥ o o 1 ' v v
LARTIINTINANNANANUETZNINATAITNE NU U B
135U BSA smsgnuniAuanlaainnaiuAanads
Turaslisiiu BSA snsgaunmvuaa lansmidunsa
o a I A o oA A
panandlu 7191 8 iflunsiudunnnuiniens uazAs
v o =
Qﬂmmmmmimmmmﬂ?mmiﬂimumrmﬁmlmmgm
nainauu lngdlllsiiu BSA snsgu ifumasupunly
~ i a a v v & '
wialdlunisvnddunadlsfuaineanaaud Ndwaaws
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Peak area
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0.234 -1.875 lulasniu

3. murndsunaulilsmu scFv anti-p17 A28A g quan-
titative SDS-PAGE Ime/l#lisfiu BSA umsguiilu
AaAIuANe Y

dewanllsfusandilsznaudaellsfiu scFv anti-
p17 #aeAs SDS-PAGE laglilusiiu BSA umsgu
pndidadu 1.875 lalasnin lusapcuauniely way
A79avLUTAU scFv anti-p17 Aneas western immunob-
lotting WuwnLl195 scFv anti-p17 wu1a 27 Nlasafy
GT@LLmﬂugﬂﬁ 9 uay 10 uarlinauoniflensaagey
T1sFusneas ELISA

1 1.5 2

Protein concentration (pg)

Figure 7 Standard curves of quantitative determination of scFv anti-p17

protein using standard BSA as internal control from 10 experiments

‘ 116 Medical Technology ® Physical Therapy @ Occupational Therapy @ Radiologic Technology




018AISINATAMSIVNEIBEDTHU

Table 5 Concentrations of standard BSA calculated by standard curve
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Standard

BSA Standard BSA concentration (ug) determined by standard curve

Mean %CV

concentration

(pg) 1 2 3 4 7 6 7 8 9 10
1.875 1.833 1746 1809 1.796 1.803 1908 1778 1.796 1.799 1875 1.815 246
0.937 1.004 1176 1.056 1.099 1.003 1.109 1.056 1.028 0918 0.997 1.045 6.605
0.469 0534 0546 0516 049 0.684 0511 0580 0572 0612 0505 0558 10.05
0.234 0.246 0228 0224 0.190 0.204 0.251 0.160 0286 0.302 0.258 0.238 17.44
0.117 0.090 0.018 0.078 0074 * * 0.006 * * 0075 0.057 6228

* The standard BSA concentration was unable to calculate by standard curve

Caleulated concentration (ug)

0.8
08 -
04 -

02

0.8 08

1 1.2

Prectein concentration (pg)

1.4 1.6 1.8

Figure 8 Relationship between standard BSA concentrations determined by standard

curve and actual loaded into gel from 10 experiments
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Figure 9 SDS-PAGE analysis for quantitative determination of scFv anti-p17 using 1.875 pg of standard BSA as

internal control; Lane 1-5: crude protein (Solid arrows) mixed with 1.875 pg of standard BSA (Dash arrows),

Lane M: Prestained protein ladder
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scFvanti-p17

Figure 10 Western immunoblotting analysis of scFv anti-p17; Lane 1-5: 20 pg of

crude protein mixed with 1.875 pg of standard BSA

ANNIAIATEIRUR AN WeaallsFiu scFv anti-
p17 saaldsunssd ImageQuant TL programme laANLaae
Wunlsins s scFv anti-p17 AR 26,246 Aalandlu

A A o ° ~ s
N7 6 wazietllmusumngrsnlsranAangms

N1TANUINIIBY Tomaszewska-Gras J. WAZADIZ3AIUITY
USunnuldsfiu scFv anti-p17 184 3.25% w3e 1.637
AaanNTNADUTNIMTNNTLALATE 1 ART

Table 6 Peaks area of scFv anti-p17 bands on SDS gels that analyzed by ImageQuant TL program

Experiment Peak areas Mw
1 24,510 26.328
2 22,598 26.550
3 28,776 27.005
4 26,523 27.005
5 28,826 27.236
Mean 26,246 26.82
SD 2713 0.37

4. mawn3unalulsiu scFv anti-p17 lulusiusand
AMNLING WA o] AenAlla quantitative SDS-PAGE

N3 UTundlisfiu scFv anti-p17 annldsfusan
T Bunnulisfiu scFv anti-p17 aqnlusfusandings
Isiauan 19 Aaatne Tneldlisfin BSA umsgauaay
it 1.875 lalasnin ifhudanauauaely Wenasen
TusAuA2RE SDS-PAGE uaz western immunoblotting Wil
woultsfuaunn 27 Mlaanasiu walinauaniiienaae

llsfiugaeas ELISA 1iednszilanalisfivainnig
Frunniuilinemsesanudueesunulsfuniugns
Finanas B WudERnsA I HN0L scFv anti-
p17 laAnsauandlunnsed 7

A9Uuaz3NsINANITNARDY
nsnaaesaiansnsnsgulaglilysiu BSA
NIMTFIU ANETNTY 1.875, 0.9375, 0.469, 0.234 UAY
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Table 7 Quantitative SDS-PAGE method of scFv anti-p17 from crude protein

IPTG™
(uM)

Samples oD Temperature  Time
°c) (h) rate

(rpm)

Agitation

Recombinant
scPy anti-p17”
(p17)
(CD450nm)

Total extracellular
protein (TP)
(ma/ml)

scPy anti-p17°
(magl)
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©
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6.4010.03
7.1020.02
14.420.04
16.510.01
5001002
5304004

157840.02 1.00
0.60310.01 0.51
0.57810.03 072
0.25010.01 0.31
0.12240.02 0.13
0.45a+0.03 033
1.157+0.05 0
0.43710.02
1.44130.01
0.41840.04
09760.05
1.007+0.03
2.24610.01
2.57010.05 097

4684003
12.65+0.02

Lo R
B oW R o om B

74004 14431006 1.05
16641009 1.01
0.02 2.365£0.00 172
06 0.53710.04 0.51
02 1.091+0.01 0.81

? optical density (OD) of cell for IPTG induction, ° optical density (OD) of ELISA method,
¢ scFv anti-p17 concentration that calculated by quantitative SDS-PAGE method
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