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Abstract

Project Code: RSA40-8-0016

Project Title: Study of factors affecting the enhancement of antibody production by DNA
immunization

Investigator: Associate Professor Dr. Watchara Kasinrerk

E-mail Address: watchara@chiangmai.ac.th

Project Period: 1 December 1997- 1 December 2000

The objectives of this study are to study factors that involved in antibody production by
using DNA immunization strategy. The outputs of this study are summarized as follows:

In our study, the plasmid DNA isolation methods were firstly evaluated. We found that
plasmid DNA isolated by Qiagen plasmid mega kit induced antibody responses better than
those isolated by cesium chloride-ethidium bromide gradient ultracentrifugation method. For
induction of antibody responses, plasmid DNA enceding membrane protein and secreted
protein were compared. Both type of ptasmid DNA could induced antibody response in the
same level. In order to study the use of DNA immunization for production of polyclonal
antibody to various proteins, mice were intramuscular immunized with DNA encoding various
leukocyte surface molecules and HBs antigen. We found that by this strategy, specific
antibodies could be induced in mice sera. These results indicate that DNA immunization can
be used to produce polyclonal antibodies against several type of proteins. However, to induce
antibody responses, 3-5 plasmid DNA inoculations were required and the antibodies induced
by DNA immunization were |1gG isotype. As eukaryotic expression vector is always needed in
DNA immunization technique, we therefore evaluated several eukaryotic expression vectors
for induction of antibody production. It was found that several eukaryotic expression vectors
can be used for this purpose. In order to enhance antibody production, several reagents
including DEAE Dextran, chloroquine and phytohemeagglutinin (PHA) were mix with plasmid
DNA before mouse immunization. All reagents used, however, have no enhancing effect on
antibody production. In contrast, DEAE Dextran and chloroguine suppressed antibcdy
production.

As we found that 3-5 plasmid DNA intramuscular immunizations were needed for
induction of antibody response, intrasplenic immunization was then studies for using as
inoculation route. In contrast to intramuscular immunization, only a single DNA intrasplenic

injection resulted in the production of serum antibodies.



In addition to the production of antibody in mice, we also found that DNA immunization
could be used to produce antibody in rabbits. cDNA encoding CD4 protein were immunized
into 3 rabbits and high titer of anti-CD4 antibodies were generated in all immunized rabbits.
The generated CD4 antibodies could be used for functional characterization of CD4 protein,
i.e., it strongly suppressed PHA induced cell proliferation.

The DNA immunization was then applied for menoclonal antibody production. In our
studies, CD54-DNA in pCDM8 vector were intrasplenic immunized inte Balb/c mouse. The
spleen cells of the immunized mouse were fused with myeloma cells using conventional
hybridoma technique. A hybridoma producing anti-CD54 monoclonal antibody was generated.
This study indicates that DNA immunization technique can be applied for the production of
monocclonal antibody. This finding is very useful for production of antibodies to molecules
where the protein antigen is not available or difficult to prepare, but cDNA encoding the
corresponding protein is available.

Furthermore, we study the production of monoclenal antibedy by using COS cell
expression system to produce immunizing antigen. In this study, cDNA encoding CD14 and
CD99 inserted in eukaryotic expression vector were transfected into COS cells. The
transfected COS celis were then immunized into mice and the spleen cells were fused with
myeloma cells using conventional hybridoma technigue. By this technique, 5 clones of anti-
CD14 monoclonal antibodies and 3 clones of anti-CD99 monocional antibodies were
produced. The generated antibodies could be used for cellular distribution analysis,
biochemical characterization and functional study of the corresponding proteins.

Taken together, from this research project, 4 papers were published.

Keywords: DNA immunization, eukaryotic expression vector, polyclonal antibody, monoclonal

antibody, leukocyte surface molecule
1



T 5-6 Tidmw dnitevawnanlddnuifiansiuer DNA Adwmuamsaiialilsdu

.‘; =y 1 =3 Yo @ o A g TRV =S oy w '
vaude lsnyianeadad il ludadnassufielidainaasuiansneuausamagiduiuse

a

=

. J [ o o R . . dy at g = Yo
encoded pretemn UU TaorTadroza1unsotinuer3s DNA immunization 1 T Wamuihidsos T indu

] £
fostuTlsaunuisns ldinduildtuegluilagiu sinnsfnmndinariindsamvaniunui 015
= R Aedes el g ¥ . . . . ! . -
#A plasmid DNA NUSUNAIHUANITHINY antigenic protein AT sert atﬂu cxpression vector 7

¥
s

o a oy ow = . .
MUIE T f’f’l‘lﬂﬁﬂﬂi&ﬁuiﬁ’ﬁﬂ’Jﬂﬂﬁﬁ)ﬂlﬂﬂﬂﬁ@lﬂﬂﬁuﬂﬁﬂwg WANUNUNIYUA humoral immunity LR

3
N . r . 9 |-
cellular immunity 19 encoded protein Jula

¥ 1
nalnnsnszduszuuginuiuTagdt DNA immunization 1169 Bnswisdda umiyeiniiog
Rannnsfiouidoudaly plasmld vector ummmmama@ﬂiﬂamn encoded proteir DBRNTIY
ﬂamwmmu plasimid DNA uu uaEn encoded protein uuq mmﬁwmﬂu antigenic protein Az

ulﬂﬂazaquﬁzuuguﬂmumaaﬂammmzﬁflwmﬂmm@ﬂﬁé’ammauauamaiﬂﬁmuﬁm”1@ TN

nanmagena il inIunarnguansnine13 DNA immunization ylszgnaliions ey

a

G ar

a og 3 & =y =Y a A b ¥ 78 1 =4 A w S a
SnwTsnuazlszgnd lwemsniaueudvanmeldnuld ™ sdialshawnfdiinidednd oy

9 = 1 c o a nddy ¥ L4 9y v o
uauﬂuﬂﬁzﬂuwammmﬂmiunm’mum% i]Wﬂﬂﬁz'c’flJﬂﬁﬂ‘l‘U'@\"IF;J,’.HJUL’i)Qllﬁﬁ]'lﬂﬂ’tﬂmﬂL“lJﬁEJ‘Ll
¥ av @ o S 3 1 l:‘.u:lciy ¥ = o
AnudnazkaIturuinideisluuazaalsemawu s iaunald ldeadminivus . DNA
b4
~ o A

w19 118 warfuue DNA wenviniifafis1oa1u1 DNA fdwmuamsadielisauuiesia s

8 ar

vosfues aunsonszduszuuglifuin1d udideroivousu DNA Bu ndumnIonssduszuy

q

= ) [} o .. . . & a a 1
gifuiuld wu cDNA Afmuan1sad1e hepatitis C virus nucleocapsid 4 lapiavosdiuieoli]

asonszAuIfife anti-HCV antibody 18 uaiiow1 cDNA dsnaniuudounsiu cDNA Afinue

mMyads hepatitis B surface antigen LWV chimeric vector MANTONTERUMI T 1UDUALDARD

a

hepatitis C virus nucleccapsid 16 ° 159n13 co-immunization 5113 DNA Afvuamsasiallsaud

auleiu DNA B muamsadie cytokine Ve wsomuilszaninmlumsnsydusyuu

@

] r 3
piduiuae lsAunaulalddoean "

¥
= - ]

WennsanInkanmsaneIfnamuariiaoin  inldde e idedvaeg  nae
| A g 0 e ) L o & Ay ! 4 o . o 3
90191 1%93 DNA immunization Use@URAFISIMIOAUINED 13U 919TUAY plasmid vactor 'l

e

3 1 14
UMY nucleatide sequences Ya30UNTU 1D ‘ﬁuﬁmmﬁwﬁmaﬁﬂwm:mm cncoded proteins IB¥UHNIT

k4
=% g

o 3 . .
1)U imembrane protien w3emaih secreted protein #3 oYUM 1n59a3199049 encoded protein AIHDA
k4

I
= - &

] @ 1 1
f93URY route LAY dose VDI DNA Rl uaniInidIeniuiuiimsniomsnizyuiylsedns

¥
o ¥ 1 o o o ° as &
nwlun11ds (uptake) DNA 1 geraave 5y nazra1sgudinivhats DNA nondanmsauead

-1



ﬂﬂgﬁuiuﬁ’aaﬂﬁﬁﬁmwaa;ﬁ%’aﬁ cDNA ﬁﬁmuﬂmsﬁ%’n human lcukocyte surface
antigens Ma10%iia 14UA cDNA fifmuan1sad1e CDIla, CD4, CDS, CD14, CD4S. CD54, CDY9,
waz CD147 1Usau lay cDNA mﬁ'1€ insert agui’l,u cukaryotic expression vector WA pTTH3IM HG)
pCDMS8 1Az 91 cDNA ﬁﬁmummsﬁ%’n hepatitis B surtace antigen {small nio S protein) ﬁ nsert
8y 1i pRe/CMV vector uBNINTEA cDNA RfHuan15ade CD147 A14dAEIY transmembranc
poNUaADIATL DNA fifmuansadas constant domain Y84 human 1eG1 ¥117 181U fusion DNA
‘ﬁ.ﬁ%}”lx‘l secreted CD147 protein (Iﬂtl‘?; native fonm U3 CD147 protein (1 membrane protein) Lﬁ'ﬂ
#91304109 cDNA ﬁﬁagi“luﬁaaﬂﬁﬁ'ﬁmwmé’?ﬁﬂmdwﬁ seituinlsznaudan cDNA fifmuams

st o

I 4 1 &4 = . = . = o
a9 1sAuntanyamzaA19e] N9Pu membrane proteins LAY secreted proteins UITHAMHUA

i
=]

- o R . s o o o s oA .
msaialysiundeiiu immunoglobulin supertamily v1eriamruan1sadielusiunilu adhesion
aycu - & o ~ a g o o a4
protein HINBINULIY cDNA Afmuamsad 19 L sAurtia@u Ity membrane 1Ay secreted

P

:; 9o =1 4 1 d' o
form DINANUHAINUAWYBE DNA Hiod 1 lduaziilss Tvwiodiannlunishessinewifdnying

a

=

conditions W82 factors §1199 ANV oliMaAaN TN UTLANENIWUDATT DNA immunization 1

MINTTAUITVLNLANAY

1
= oar A 1

Y,
wonnNtiloRNsaNiandnnIsuedd®  DNA  immunization  A390801195  DNA
. . . A L da 9 = e = ]
immunization Hihazansoth ldszgnalslumisndaTululnauea uounved aelisiunauls

1 . ¥
14 Teommzlupsainldsdunaulohussouon vso lud

3
S A 2 a =

fariuluTnsamsdIvuit aflanuAanezAnu g conditions 1A factors #1499 AMINEFUIRD
s o . . ) a a = 0 Qs . . . o
9135 DNA immunization ¥1 19 IuMIHAALDUAYEA 1aZN131119F DNA immunization TUszyna

3

T lumswan Ty Tulnowes usufvedns Tusauianls TavsgiinsAnuludeinieg dsiife

< - wa A B P 3 o e Ys e w
1) ﬁﬂll']ﬂsiﬂmﬁilﬂﬂﬂiﬂﬁﬂ‘ﬂmz"llﬂﬂ encoded protein ﬂﬂiz@]uﬂﬁﬁﬂﬁuﬂuﬂﬂﬁ]ﬂulﬂﬂﬂ’lﬂ T
7% DNA immunization

2) Anudg plasmid vector Mmanzauie 191Uy DNA immunization TagdnuudSvuhioy

FFALRAE eukaryotic expression vector "liﬁﬂﬁr‘l»‘l‘]
-~ = LY 3/ V¥ o = e . . .
3) ANYIMSANLTE AN TNINMINTLAUMT A3 IMBUAVDA IA83T DNA immunization
A ) ~ ¥ .
4) AN MUT O VNG routes 1az doses UDINS I plasmid DNA

a e . . s o = = =
5) Any189M131118135 DNA immunization 311sggnamemsnan 1y Tu Inauea ueuduod



5 o e 0o q ¥y ¥ o 2 Y w " a ms  oe
Waﬂiﬂﬂ‘]ﬁﬁﬂy'lﬂiduu1@$W71W2£Lﬁ$&%71@ﬂ§1ﬂ@ lﬂﬂjﬁﬂﬁxﬂuﬂjﬁﬁﬁ'IQLL'EJHWU’EJ@] lae)s

. B i [TEVEG 4 y; v = . = - ¢ ' -4
DNA 1mmunization Dlﬂﬂ&d"uu ﬂ’l’]ﬂgwuﬁ']H(V]\lﬂ‘ﬂ"lﬂﬂ']‘iﬁﬂBWHu’m$3Jﬁ3$ LU BENININADNITNEY

)
Hueistunldndaeudusano ldsfurianiag

9



IEMINADD

1. NSNS plasmid DNA

1.1 MsAIam competent bacteria

5

1 W@ 1
Streak (%9 E. coli sirain AMUIZEY 830U LB agar plate od# 37°C A1ufu

1fen single colony 9111 plate Tude 1 ud7 inoculate a4lu LB broth 5 m! (ﬁwgﬂuﬁaaﬂmam
YUIA 50 ml) ﬁﬂﬂ incubate 11 shaking incubator 71 37°C 1ag shake hlﬂ%])’m“ﬁ 250 rpm i]umm*\ju

YOUIUATISY 371 OD. N600 nm 1MIH1 0.3

¥ 1 i

Inoculate ¥ofi 18 1ude 2 $1u7u 2 mi aalu pre-wanmed LB broth 50 ml "?d@glu tlask 419 500
¥ ' i

ml 1 1UiRBa9 37°C shake 275 rpm IUANUYUYBSLBANIGY 397 OD. 1 600 nm iMIAD 0.2 1A

Y o, o o ' ' Y g
T flask MAsawuaiG e luslue1aiud

¥ Yoo - o U jay o o
muioadlurasanaanavne 50 ml urlus1nhudd 15 i udnh i 3000 pm 15 w0

1 4°C udwnaula (supernatant) sRAIUKLA

sy Y . ¥ 1 v :1 ] = g Yoe A
ATLIWFARN A 14 Tob I solution 20 mi udwriueralwdis 15 Wi thlddudni 3000 rpm 15

wH % 4°C udunanle (supernatant) vBAIUHLA

LAy . kY ' ' 3 o =4 3 ' Py 1
AFLARAN 1A 1 Tfb I solution 2 ml 03 o191 099 15 W MsTusdsuuniselalu

pre-chilled vial vial A% 500 LLLNUA -70°C

1.2 M3 transform plasmid DNA wnluiu competent bacteria

¥

@ . 0 o [
U1 stock competent bacteria 911 -70 C wiazate lul g
A% 100 Ll competent bacteria ldaslu pre-chilled tube
1A% plasmid vector 713 DNA ifmuenisasralsdavuiauleas lwduuig 1

t ' :’ = =
W U B 191009 40 U9
W Tua 1 water bath gauv il 42°C wiu 45 Fu1A

v 1 3’ a = =4
ua U819 990 2 WA

F ’

AN SOC medium 1 ml a3 lhdsalu shaking incubator (37°C shake 250 rpm) 11U 1 %72 114

@# 100 LU Y99 transforined bacteria 1o spread UW LB agar plate N1 antibiotic ’a’]gj 11 plate 1l

. = oo 9 A
incubate N 37 C U1UAU

10



1.3 MSASe plasmid DNA 910 transformed bacteria

1. Inoculate transtormed E. coli 73 DNA ARDINT 2434 5 ml U89 TB-antibiotic broth LL%’Jﬁﬂ‘l]

180371 shaker 7 37°C Usznim 3-5 97 1w

' aa o o = L 4
2. mwuuaEen 1@ 11y TB-antbiotic broth ¥38 LB antibiotic broth 250 ml 490t 1 flask Y119

3 ' '
500 ml 31131 4 flasks 11 10R09 11 shaker 91 37°C U3207100 15-18 92104

3. oowafGen ldaslunasanaassvwia 50 ml uanih 1Uuh 3200 pm 30 WA 9 supernatant
o @
nalvinun

4. UAN bacteria 1ap1d lysozyme solution, 0.2 M NaOH-1%SDS 182 potassiwmn acetate solution

0 ¥
o ] ¥ o ' ¥ a
5. Ay supernatant uanh e gauze 0109 ¥U

a . et o oy . .\ . s
6. U1 supcrnatnat Tuen plasmid DNA Tao1$35 2 7540 35 Cesium chloride-ethidium bromide

gradient ultracentrifugation 119233 commercial Qiagen plasmid mega kit
o o LI = w 4
7. 111 DNA pellet lWhlduds Taamseni 37°C w30 wii

A Yy ¥ e Y | ¥ o - < .
8. agﬁWUﬂgﬂﬂu'ﬂqﬂﬂ'I]U PBS {171 lﬂaﬂmmwmmmzmmmqmﬁmm plasmid DNA I@Uﬂ‘lﬁ

39 OD 9 260 uag 280 mn
=Y d . a}. =4 by
2. ﬂ15’ﬂq€]1& plasmld DNA ‘ﬂlﬂ‘iﬂllulﬂ

2.1 MIAAAIE restriction enzyme HATMIANYIVIIAUBY DNA fragment A agarose gel

electrophoresis

1. 17 plasmid DNA fuon 18 1 dad I restriction enzyme 14 buffer Mnmzan H 37°C U 1 $2

Tass

¥ ] ¥
Ly o . e Y . . =1 a . @
2. 9INUUUN plasmid DNA NIRARIY restriction enzyme udail Tuvh agarose gel electrophoresis 11
LAY agarose 11551101 DNA 478 Ethidium bromide solution 819 Ethidium bromide 8801911 gel

v
Teouasluiin 15 wn

a ' ! . ) =]
3. 1WA agarose 117039 DNA #98 UV transilluminator udanon1win 13



© k4

2.2 MIANYINS express protein N HAMIHUAMITIINA plasmid DNA Husnldlag COS cell

u

expression system

2.2.1. M3N COS cell transfection 19835 DEAE-Dextran transfection

WMIZ@89 COS cells mmwﬁ’u%’u I x 16° cells/4 mi (“l‘u 10%FCS-MEM) Tu tissue culture dish

. @ = .
WAdurIgUINaIe 6 cm 1 37°C Tu 5%CO, incubator H13fU

¥
. . o =4
(A3 ) transfection solution 9131

- MEM medium 2ml

- DEAE-Dextran solution (stock conc. 10 mg/ml) 50 Ll

- Chloroquine solution (stock conc. 10 mM) S0 LU

- Plasmid DNA (100 [lg/ml) 10 LLI
nernIidiued1ed

AA medium 89NN COS cells dish Eluilyﬂ 1 LL%’J@&J transfection solution (11&%‘0 2) ﬁ\‘iul‘ﬂ LL%’Jﬁ"I

14 incubate #1 37°C Tu 5%CO, incubator 3 571359

b 3 '
ATVIIA1 AN transfection solution 119 1AY 2 ml ¥B4 10%DMSO Tu PBS a1l aaligangies
¥ 3 b4
2 Wi 1A29A 10%DMSO solution Hid 819 dish 1 953398 MEM medium U&AAGY COS cells T

10%FCS-MEM 111 72 %73 134

¥ = = 4 as .
2.2.2. manaaeumIa U sAnuuAsaalaeIT indirect immunofluorescent

111 transfected COS cells ANMANAY 1 x 107 cells/ml 31 50 L WIUMY monoclonal aniibody N

Fumzdueudvunauls (mamndudu 20 Lgml) incubate 71 4°C 30 WA

A1ad 2 ASIAY 1%BSA-PBS 0.02% azide UAMAY rabbit anti-mouse immunoglobulin-FITC

incubate 91 4°C 80 30 YN

¥
&raaad 3 A5930 1%BSA-PBS 0.02% azide udnirhlasagdivndes fluorescent MIoAT

= oy A
WATIEHAATE flow cytometer

3. M39A plasmid DNA 11 T1/lumy Balb/C uaznszee

¥ ¥
= o o = LY o o o
7 plasmid DNA 100 ug [usnunduiien masueanyis 2 $1elasianng 2 dlant dmsy
»

] = 1 @ @ o
n3zA1Y A0 plasmid DNA 500 flg A9 dose 10 1M1INAITBUIMEY N0 2 F1layd

=1 = ::J ' = = g4 A o
mzimudoaynaieneuiia uond@su Mo -20°C

]

i2



4

= 3 L Y . ﬂli Y v =y A VS o o as
ADHIONIAUTNUAYIONNYMZ VBT encoded protein ﬂﬂﬁxﬁ]uﬂ]§ﬂ§131!ﬂuﬂﬁﬂﬂqﬂﬂﬂ1ﬁﬁﬂi’ﬁ

DNA immunization

L.

—

7.

an plasmid DNA PHuAng ﬁ%ﬁﬂﬂ’jﬁﬂ“ﬁﬁﬂﬁﬁﬂ N insert agﬂu cukaryotic expression vector

pCDMS At lude 3
-] ar o 1 = 3
mzideanndainaaonoudannnis

o = = w o @l . . . ot
A3 IMITEAVHOUAVORA IUTTVvDIdn I NAaDd1Ae3D  indirect immunofluorescent W3 1ABID
ELISA wisuheuanumunsalunminszdumsadauouatofuss plasmid DNA ifmuams

@314 encoded protein AiliguANTANTDANYAIZAIY
= Ci ' ﬂr = A 3/ ¥ a = e . R .
msantImM sty mwlszansmmnsnszqumsadiaenivedlng3s DNA immnization

11 plasmid DNA ﬁf‘imuﬂmm%’wﬂﬂiﬁuﬁwq HaufUa1s DEAE Dextran, chloroquine 150

¥
phytohemeagghutinin (PHA) 31nvuth lUianyauito 3

= =1 =1 3 Ey = oA =t 14 )
anuulFvuieumsnszdumsadiaeuduedjoiuaz Tullas DEAE Dextran, chloroquine

H3o phytohemeagglutinin (PHA) 19675 immunofluorescence
11563 monoclonal antibody 1aeily transfected COS cells 1} immunizing antigen
111 plasmid DNA 2 Mg transfect 19711111 COS cells TAB33 DEAE-Dextran transfection

¥
AU 3 JUATIVETOUNTATIN encoded protein UUAI COS cells 1au33  indirect

. = o | aaa 9 .

immunofluorescence UNTH I ‘Jil’JLﬂﬂ::"Vi‘ngﬂi mﬁ:}ﬂnam fluorescent microscope

) =i . . a o o u,: = .

U1 transfected COS cells RAVYNW intraperitoneal NN 2 Fa1r 117U 3 A59 LOZAA intravenous

¥
1NUN 3 U N spleen cells Y1 fuse U myeloma cells A3 hybridoma WMA31U ATIITDL
hybridoma Haaueudveanaulelnedd indirect immunofluorescence LALATIVAATIEW

ﬂﬁﬁ?mﬁ’wm?m flow cytometer

¥
o

111 hybridoma Rad1uoudvedfanlenii limitting dilution 2 50u udHih luwdaueuRuefia

Blug'lj culture supernatant LI0Y ascites

= P
N13ANET cellular distribution, biochemical characterization uazHINves CD4, CD14 uay

CD929 molecule

1.

° = = . . . ¢ e ' oy
Haunueaae CD4, CDI4 uanzx CD99 M%ﬁﬂ‘hﬂ cellular distribution UHSAATUARTIN IﬂU’J%

. . . =Y o g}
indirect immunofluorescence LDZRTIVUATIZHA I flow cytometer
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2. ?fﬂmumuﬂimafgmmﬂﬂmuwwwTﬂfmi immunoprecipitation  33HNY  chemiluminescence

detection system

il Ed .
3. fApwmifues CD4 protein Inugn13d183 PHA induced cell proliferation AnyIMThiiues CD14
W ' -
Taugnisduda LPS binding AnyIMTNAYes CD9 TasAnyinanszan Jurkat celi aggregation 14ay
fAnwn signal transduction 1Y CD99 molecule Tagld protein tyrosine kinase UWA¥ protem kinase €

e = g . = ¥ g
inhibitors @ﬁf)ﬁztﬂﬂﬂlu reprints WLLHUN?@’JﬂluﬂWﬂHH’Jﬂ
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1. msdnuufSpufauism3ay plasmid DNA Wol¥113% DNA immunization

' 1 '
S A A 24

5 < . y = . TR S
iefinuisangaie 1Flumamson plasmid DNA 1o 141435 DNA immunization 39¥i
mMIngn plasmid DNA Afmuansasie CD147 membrane protein 1a833 2 75 Ao 95 Cesium
chloride-ethidivm bromide gradient ultracentrifugation 118275 commercial Qiagen plasmid mega kit

f o ° R { = 9
#1¥1&nM3 anion exchange chromatography U2t plasmid DNA funseu lawidnyinisnszdu

19 ﬁ%"lﬁ anti-CD147 antibodies CLU‘H‘L;}

HD ﬂ?iﬂﬂﬁ@dﬂﬂi]“ﬁﬁ% Cesium chloride-ethidium bromide gradient ultracentrifugation
a5 commercial Qiagen plasmid mega kit amrsaldieson CD147-DNA 147 ﬁatf}ﬂﬁT plasmid
DNA ﬁm?w“lﬁmﬁw restriction enzyme fragment analysis WU plasmid DNA ﬁm‘%‘w"lﬁm%%‘ﬁa
ansldnamiousudoodadioduled Xoal 929119 plasmid DNA uonosmiludiuuey vector
1A TIUYBY insert (’g‘lﬂﬁ 1) uaz IavAs COS cell expression system WU plasimid DNA ﬁm’%’mﬂﬁ
VAT 2 ansn express 14 CD147 protein W eukaryotic COS cells Tunasanaaasld (m31e
# 1) Faanalfifiuga plasmid CD147-DNA Finden 1800 2 Teamns0ada encoded protein

Tu gukaryotic cells 4

) T 14
uAiow  plasmid CDI147-DNA  #ussonldlavisnsaeslifanyms  intramuscular
immunization WU11 plasmid CD147-DNA fite3o1 10 10835 Qiagen kit Wwalumisnszdumsaiia
= 4] 3 1 ] 3 - n’: o 9 o om b .
weuAuedlaandt nafe BINMIEanyianua 5 A2R2w CD147-DNA Hieiouldlae Qiagen
plasmid mega kit WUIMYYOFIa319 anti-CD147 antibody Resilu 100%) vmeiinyiifiadae
] ¥
CD147-DNA un3ou 14 1a03% Cesium chloride-ethidium bromide gradient ultracentrifugation Wil
1 ¥ 9 v
wy 3 lu s Aadruoudued fadlu 60% nan1inaapd¥1#mudn plasmid DNA fimSouldlay 1y
4
Qiagen kit HUAMMMNILAUALUIN DNA immunization 3AATIMNSASON plasmid DNA 1ng75
. . < 4. . . . . é J e o Vvq ¥
Cesium chloride-ethidium bromide gradient ultracentrifugation "Ncluﬂ'liﬂﬂﬁmﬂ’e]"] 1 Ej’Ji]EJllﬂcl‘h’

Qiagen mega kit nlFlumsmion plasmid DNA
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STD
marker 1 | 2

SUT 1 1aaInan156a plasmid CD147-DNA #itn3eu 14 1aud5 Cesium chloride-ethidium bromide

gradient ultracentrifugation 1az3s Qiagen plasmid Mega kit A1y Xbal enzyme

auh 1 1tu CD147-DNA n3ou'ld 1au3T Cesium chloride-ethidium bromide gradient

nitracentrifugation

@y 245y cD147-DNA TieSou'1d1a033 Qiagen plasmid Mega kit
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M15197 1 LARINan13iou COS cells #i transfect A28 CD147-DNA Aas o 1A 19035 Cesium
chlonde-cthidium bromide gradient ultracentrifugation wazis Qiagen plasmid Mcga kit

A28 anti-CD147 monoclonal antibody L0% myeloma negative control antibody

Plasmid DNA isolation method Monoclonal antibody

CD147 mAb Myeloma control
Cesium chloride-ethidium bromide gradient + -

uitracentrifugation

Qiagen plasmid mega kit + , -

1 COS cells U7 transfect A7y CD147-DNA ﬁm?&miﬁiﬂﬂ?ﬁ Cesium chloride-ethidium
bromide gradient ultracentrifugation Az Is Qiagen plasmid Mega kit Tas75 DEAE-Dextran
transfection 189331 transfected COS cells U18DUAIY anti-CD147 monoclonal antibody 1% myeloma
negative control antibody 1ae7% indirect immunofluorescent m’.ﬁ]ﬂﬁﬁ?mﬁ’.}ﬂ Fluorescent

Mmicroscope
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2, M5J38uNaY encoded protein PHA membrane protein &Y secreted proteinquﬂ]‘iﬂﬁzﬁju
v a =4 &y . . .
MIFI1MOUAVDALAEIE DNA immunization
.:'1 4 =t r=1 ) 2 =y = . A o
IWBANBWTOURIUMINTTAUMIATNUBUAUBAND encoded protein W membrane
W ¥
protein LD secreted protein 1ag33 DNA immunization Tun1sAnyiil 1A 1Y DNA Aimuemsaiis
3| ! . .
CD147 114 model TauAu5WHBUDY Prof. Dr. Hannes Stockinger 910 Institute of Immunology,
~ &4 L] ~ o . =
University of Vienna UsginAaamnis %911 CD147-DNA AR MuAnIsa3e CDl47 protein WUA
:& 2 o a ! i g
membrane form (clone H34 “ﬁﬁé]%ﬂl‘ﬂw’ﬁﬂﬂm MARFIUAMHUUANTAY transmembrane region
20N UAIRDINRL constant Fe region U904 human IgG UA7 insert nawitn lylu eukaryotic
1 o
expression vector Wl 18 plasmid DNA HRIMUANTES1S CD147 ¥UA scereted form mﬂuuﬁﬁs
Tavinsiniou plasmid DNA AfMUuAMSs @319 CD147 membrane form WAL secreted form 147 18
= Ao . . 4 . g s v o 2 1 o =)
YSuianTaeds Qiagen kit ¥4 plasmid DNA 14 2 wilatiaon Taiilerinninyinowildany
@
WUNNTIUVES CD147 DNA insert 8Y U#Y plasmid DNA N9 2 ¥Ua a0 express il cD147
. o
protein Tu cos cells Tuvaaanaaesla
A 2 Y 3/ - = &2 g
L”WE)ﬂ'ﬂ'H']ﬂ’]ﬁﬂ‘i%ﬁuﬂﬁﬁi’]ﬁuﬂuﬁlﬂ@ﬂiuﬁl‘{ WU CDI147-DNA (membrane form) La¥
¥
CDI47-DNA (secreted form) Bt llumysdiaz 5 63 §wou 5 A%1 M9 intramuscular
. T w . . aa .
immunization 1H1NH0ANTIVNITLAY anti-CD147 antibody 1at73% indirect immunofluorescent 1ag 1
- . 3 < = 4
CD147 expressing cell line U937 Huueufnuiasas AR IERAWATDI flow cytometer HONNY
} [l
NAABINYI CD147-DNA ¥4 2 forms HIITOATYAUNITAZIY anti-CD147 antibody 18 (a317 2)
¥ 3 ¥ '
TAUTIIDATIVHUNBUABANTINIRA DNA AR 1-4 A3 (@9M3199 2) uazidlonlSomisy
sEAVNONALDA (InulSoiloua mean fluorescence intensity lannaTod tlow cytometer) W1
¥
71 CD147-DNA 4 2 forms D53AUNISA31U0UALDA 19 iand19iy
= ;dy Y o 1 e . . . ¥ ¥ =y =y Yt
wamsﬁﬂmwﬂwmmnﬁ DNA immunization ﬁ’llliﬂﬂ‘i&ﬁ]‘lnlﬂ1§ﬁ51&tlﬂﬂﬂﬂﬂﬂ1@ﬂﬂﬂ"}

ar e . o) . .
i 1177 encoded protelin 9211]U secreted protein N30 membrane bound protein
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CD147 membrane form
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510 2 uAAY FACS profile U4 anti-CD147 antibody HAINTRAAI8 CD147-DNA membrane form

E

c; I s ar ar
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MT1N 2 LEAINISNTEAUMITAS 1HUOUAVDA Iy CD147-DNA membrane form 118z CD147-DNA

secreted form 61“1,!“"1‘1313 587

Dose CD147-DNA membrane form*** CD147-DNA secreted form***
Mouse number viouse number
1 2 3 4 5 ] 1 2 3 4 L)

Pre-immune* - - - - - - - - - -

Dose 1** + - - - - - - . - .
Dose 2 + - - - + + + - - +
Dose 3 + + - - + + + - - +
Dosc 4 + + + + + + + + + +
Dose 5 3 + + + -+ + 4 + + +

* Pre immune = 3 UADURA CD147-DNA
** Dose 1-5 = FTUNAINA CD147-DNA ATIN 1-5 AUdI191

**% CD147-DNA membrane form, CD147-DNA secreted form = ¢cDNA AMMUANITHT1E CD147

11581 1111 membrane bound form LAY LU secreted form AUAIAL
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3. MIANYININSTAUMSTFIWOUAVBAND encoded protein ¥iina 199 Ineis DNA

immunization

Lﬁ@ﬁﬂ}ﬂmiﬂ‘i:é}:uﬂ’]iET%HQLL’EJH&U@%I@]U%% DNA immunization %10 encoded protein ﬁﬁ
Qmﬁuﬁ’ﬁua:ﬁymﬁﬂTmafgmmmsmﬁ"u Semsfnulaomion plasmid DNA fifmuansad
human feukocyte surface protein ¥HAA139 1ALA CDla, CD4, CD14, CD45, CD54 WAz CD147
TUsdu aae Qiagen plasmid kit Lﬁ@ﬁ”l plasmid DNA ﬁm?au"lﬁ'mﬁw restriction enzyme fragment
analysis U7 plasmid DNA fadon Idamumlsznoudaud 1mves vector iaz insert uaz Tno3s
COS cell expression system WU plasimid DNA ﬁﬂcﬁﬁﬂ U0 express i encoded protein 11

COS cells lTunaoanaand 1a

y o ) :; Y qQr ¢ o 02: .
@i plasmid DNA i lefariynn 2 deid $1190 5 a59 M9 intramuscular
immunization %5V IMYATIIWBUALBATUWIZ 1A0TT indirect immunofluorescent W1 WY

ARAAIY CD4-DNA. CD14-DNA, CD45-DNA, CD54-DNA uag CDI147-DNA Husufuods uniz

w
o 4 ar

¥ 1 ' ¥
MAYUNWNAINTRA 1-4 153 ynzinyNRaAIs CD1a-DNA Tufiuouduedduvaziiadu (aa1s1g
P a::y o o 1 an . . . & aa e ] Y = a =t
 3) wansnaaeiiuaaildiviuini DNA immunization WhiiTAmusordinnldniaueudued
A membrane protein A MN Twanauanaaiuduld sndu cola msiliawsanie CDla

S 1

= 1 o3 = . o - o
antibody 18 f3svAniniazitlulileN CDla protein vosnuUazYBIMYD1RdIMARAwAT A

0 q ¥ oA ¥ 4 ¢y A o o v
#11¥ human CDla protein 1gna3 190U luandanMINiDYINYAIENTIRA CD1a-DNA N3zdU

q

o

= ) by (X<
sruugdduiuveany 1a 1ud

UONINENNIONTTAUMSAZLBUAVDAAD leukocyte membrane protein AU {35018
Any189n151 8135 DNA immunization 1INTEAUMIASNUBUALOAAS virus protein 1ABTINTS
A plasmid DNA ﬁﬁ?ﬁuﬂﬂﬁﬁ%’w hepatitis B surface (HBs) antigen taﬁ'ﬂﬂ"luwu‘, 2 FIMN
intramuscular immunization !Lﬁﬂﬂﬁ'j)ﬂg’ﬁﬂ 2 aN15083719 anti-HBs antibody TAluasuluszay

43 (,13197 4)

¥ 1
HOMISARITLAAIINIS DNA immunization @WuIsnmusa i ldndauounvenas
TsAuvannaeriald wasduiihenansotiunldnda polyclonal antibody law'ludasiia

Tisaunoumau
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Mm3eh 3 nanmanszdumsaiweufived ag plasmid DNA fidwuamsaiialilsfuriia

Gﬁfm Tno7% DNA immunization

DNA Dose of immunization®*
Pre- I 2 3 4 3
fmmane

CD4-DNA

Hl* - - - + + B

#2 - - + + + +

#3 - - +- + + +

B4 - - + + + +
CDI14-DNA

#1 - - + + + +

#2 . - - - R +
CD43-DNA

#1 - - +- + ; +

#2 - - | + + + +
CD54-DNA

#1 - + + + + +

#2 - + + + + +

#3 - - +/- + + +

#4 - - + + + +
CD147-DNA

#1 - +- + + + +

#2 - - - + + +

#3 - - - - + +

#d - - - - + +

#5 - - + + + +
CDla-DNA

#1 - - - - - -

#2 - - - - - -

#3 - - - - - -

* # uanad iy N 9Ny
** Pre immune = F3UNDUAA plasmid DNA

¥ r
**Dose 1-5 = F3UNBINA plasmid DNA A590 1-5 Aud @y
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AN 4 Lmﬂﬂﬂﬁﬂizﬂfuﬂﬁﬁgﬁ anti-HBs antibody 1A875 DNA immunization

Dose Anti-HBs antibody (mIU/ml)*
Mouse no. 1 Mouse no. 2
Pre immunc** 0 0
Dose 1¥** 0 0
Dose 2 100 0
Dose 3 608 0
Dose 4 1562 238
Dose 5 3312 370

o s . . 3 ¥
* 3799932 anti-HBs antibody ﬂ’JULﬂ?EN Imx analyzer (Abbott)
. = as 1 = .
**Pre immune = YIUNDURA plasmid DNA

¥ r
***Dose 1-5 = FTIUNAINA plasmid DNA ATIH 1-5 MudIaL
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4. MIANINISNIZAUMIITT 1sMBUADPAIDAAAIY plasmid DNA M9 intramuscular

immunization 91474 1 A3 (single immunization) WA 1IU 5 A543 {multiple immunization)

dl t B s 1 = . . . N .
ﬂmmiﬁnmmmumrpwwmwmﬁw plasmud DNA 119 intramuscular immunization

e g

° - G\’j kY 3 = L) 3 9 =5 -2 =5 3 k4 = =
MU 3-5 'ﬂiQﬁWNW'ﬁﬂﬂ'ﬁxﬁluﬂ’]'jﬁi'lﬁllauﬂﬂ@ﬂhlﬂ F\\!’Jﬂ@sﬂﬁﬁﬂyTﬂ\?ﬂ?iﬂﬁgﬁ]‘uﬂ’ﬁﬁﬁ?ﬁkk@u@ﬂﬂﬂ

¥

Taon1sng plasmid DNA %114 intramuscular immunization $14794 | A4

fﬁ%vﬁmﬁﬁﬂ CD54-DNA 18 CDI47-DNA 119 intramuscular immunization 914734 5

W

Fd
A34 (multiple immunization) 1WseuMeunLNIsHe 1 A59 (single immunization) HENITNARTIWUN

¥ ' 1
A1590 plasmid DNA 1 a¥ahignsanszdunisadiweudued ldag (13139 5 uaz 6) Fueaa

T~ EY EY = = o . \ . o o 3 =) 3 f ' =
I uMINIZAUNI AT LOUAYORA 1AYTD DNA immunization 31 UABIINIINIEAUT UL LAY

q

AunIne llsauLuRIaY

=8 = Y=Y ] . . .
5. NISANE isotype UBINOHAVBANHER 161n83E DNA immunization

Hefinen isotype vosauiuodfingad 10835 DNA immunization 4358 &G i1y
HAUINALUDUANUITAA1 1A875 DNA immunization 111 isotype YOWBUABBATUW I
‘quiﬂﬁl?ﬁ indirect immunofluorescent 1A81% anti-mouse [gG-FITC uay anti-mouse IgM-FITC Sy
conjugate HAMIANE WY TLOUALOATINGR1H 1AMIfiadan plasmid DNA yoawiaiuaia 16
Tavliannsoasnuuewivedviia 1gM o duraasluguf 3 dudedisvesnisassamsedy

]
=1

anti-CD4 antibody ¥1ia 1gG uag 1gM TuFTuussnyfiiadu CH4-DNA
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M5 5 uEAImIsNIEAuMsad1ouAUDAoRNAR1Y CDS4-DNA %19 intramuscular

EY

immunization 91194 S A4 UAZTIUIL 1 AT

DA plasmid DNA $139% 5 a59

Days Ant1-CD>54 antibodies
M1 M2 M3
0 . _ -
14 - - -
28
42
56
70
100
130
160

+ o+ o+ o+ 4+ +
+ + + o+ o+ 4+ o+

+ 4+ 4+ o+ 4

*M1-M3 = wﬁﬁﬂﬁ’w CD54-DNA 111U multiple immunization

A plasmid DNA $119% 1 A4

Days Anti-CD54 antibodies
S1* S2
0 - -
14 - -
28 - -
42 - -
56 - -
70 +/- -
100 - -
130 - -
160 - -

*S1-83 = ﬂl&ﬁaﬂﬁ’w plasmid DNA U1 single immunization
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A1319f 6 udaIMsnszguMIaIaLeuAUeAIiiedindiu CD147-DNA M19 intramuscular

¥ Fa
immunization 314734 5 AT LAZTIUI 1 AT

A plasmid DNA $117% 5 A33

Days Anti-CD147 antibodies

M1*

M2

M3

M4

M5

M6

0
14
28

+/-

42
56
70
100
130
160

+ + + + +

ND
ND

+ 4+ 4+ o+ + o+ o+ o+
+ o+ o+ o+ o+

+ + + + o+ o+

+ o+ o+ o+ o+ 4

1
=y

*MI1-Mo=H H%’lﬂﬂﬁ’m CD147-DNA 11U multiple immunization

A plasmid DNA 37434 1 254

Days Anti-CD147 antibodies
Si* S2 S3

0 - - -
14 - - -
28 - - -
42 - - -
56 - - -
70 - - -
100 - - -
130 - - -
160 - - -

*SI-S3=HH1¢?)§®%§U CD147-DNA 1Yl single immunization
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Counts

Counts

Counts

Pre-immunized

(=)
)
—

150

Laaaalaasatasaalacanlasy

150

% 40! 102 10° 10?
1-H

Counts

Counts

Counts

150

180

Daaaaligaalassslaosalass

150

0

Day 14 Day 28

150

walaaasloyailesss

Counts

[IYTRS I

0

Counts

IgM Positive control  IgG Positive control
; B
] s 3
3 = -
3 O i
E IS
E oé%
10! 10% 16° 10? 0 10" 102 10° 10¢
FL1-H FL1H

=

31N 3 uTAY isotype VD4 anti-CD4 antibody TuaF VR IMYNRAAIY CD4-DNA

duiy uaauuRvoawiia 1IgM uaz 1dutlss uaRpUALRYIA 1¢G
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6. MINAN polyclonal anti-CD4 antibodies Tunszea

a = =5 e . . . ¥ e o

UBNIINILANHINSHAAUOUADOR 1AU3E DNA immunization Tunyuds Ivudaldviing
= = o = . . . 3 = =y =) 1 & o ¥ = & A
ANY1D9N171113F DNA immunization inldmaaueuavedlunszae vzl lduouavuofitio
THmludSinaniuinnn Fseiinisnaasilasia cDNA AMHUANTAIN CD4 protein 1A
insert Tu cukaryotic expression vector (LQ‘TJ‘EJﬂTJIW CD4-DNA) m’fﬂmuﬂizﬂ'w 3 7 M9 intramuscular

kY
immunization HANIINAADINUIINTZALNG 3 FIUITONAALDUALOAAD CD4 protein ciuszﬁuqa
] v »

W&y @15190 7) Tesueuduednndalaa1u1506u6Y (inhibi) standard CD4 monocional

antibody (A Leulda 1a% 13B8.2) 1un139U1 1) CD4 molecule DU CD4 positive cells I8 saaaliiviu

[ 1 ET
TusuANoAnnaa ldinmdumIzAe CD4 protein. Polyclonal anti-CD4 antibody #iwaalaiivh

aac 3 os 3 . . . = . =4 3 c?j Yt e &
ﬂ{]ﬂimllﬂﬂll‘ﬂ\‘] recombinant (L8 native CD4 protein URZY titer 19 1:800 HAIUIToN IAANUW
nd31u Kasinrerk W. Tokrasinwit N. Inhibition of PHA-induced cell profiferation by polyclonal CD4
antibodies generated by DNA immunization. Immunol letters 1999; 67: 237-242 SIAZIDUAITNT

o S o . : 3
WouazuamIToaaeaslu reprint 9 1dunvudrend lunanuan

= v ai . N . :5 = oy
7. MIANYIKIINYES CD4 protein 1a8 polyclonal anti-CD4 antibody N8R 1d1ag35 DNA

immunization

ilofnumifiues CD4 molecule §336'1841 rabbit polyclonal anti-CD4 antibody WA
irfives CD4 protein 1atri anti-CD4 antibodies 31 inhibit n13nssduiwadutisialay
Phytohemeagglutinin {PHA) HON1T NARDINLN polyclonal anti-CD4 antibody mmmﬁ'uga PHA
induced cell proliferation 14 Fauansl@ifiud1 cpa protein $udulunszviumsnszdumadlv
9% 1A PHA n138uss PHA induced cell proliferation fonvzfannmsd polyclonal anti-CD4
antibody 11/5UN7U CD4-TCR/CD3 association #395UAUMSTLUBY IL-16 HU CD4 molecule
(ﬂswamﬁaﬂNams?fﬂmmﬁwﬁ‘léﬂu Kasinrerk W, Tokrasinwit N. Inhibition of PHA-induced cell
proliferation by polyclonal CD4 antibodies generated by DNA immunization. Immunol. Letters

1999:67: 237-242; reprint JALULIAIBLUA UM AKLIN)
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MI9N 7 UTAINIINTZAUNITAIII anti-CD4 antibody Tuniza s 1aoIt DNA immunization

Rabbit No. Serum Immunotluorescent reactivity®

CD4-COS CD8-COS

] Pre-immune - -

Dose 1 - -
Dose 2 - -
Dose 3 - -
Dose 4 1+ -
Dose 5 3+ -
Dose 6 3+ -
2 Pre-immune - -
Dose 1 I+ -
Dose 2 2+ "
Dose 3 3+ -
Dose 4 4+
Dose 5 4+ -
Dose 6 4+ -
3 Pre-immune - -
Dose 1 - -
Dose 2 1+ -
Dose 3 3+ -
Dose 4 4+ -
Dose 5 4+ -
Dose 6 4+ -

* ATIIMITEAD anti-CD4 antibody 1A83D indirect immunofluorescent 1Au1d CD4-DNA transfected COS Loz

CD8-DNA transfected COS cells (Hu antigen
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- . .
8. MIANY eukaryotic expression vector funsnzamelylua i DNA immunization

lﬁ@ﬁ'ﬂHW plasmid vector ﬁmmzamﬁaﬁmﬂ%ﬂmm DNA immunization rﬁ%%ﬂﬁﬂ1 cDNA
ﬁ'r‘imuﬂmm%ﬁa CD45, CD34, CD147 1 Hepatitis B surface (HBs) antigen Gélf\‘t nsert ﬂtﬂ‘u
eukaryotic expression vectors pTTH3M, pCDMS, pSP65 1A pRe/CMV fua1A1 Taouang plasmid
vector 3 eukaryotic promoter ﬁ&ﬁyﬁﬂ pTlH3M, pCDMSE e pRe/CMV 1 CMV promoter el
pSP65 1 SROL promoter 11 ¢cDNA ﬁr’imuﬂmm%’w human leukocyte surface molecules %30
hepatitis B surface antigen ﬁ insert ﬂgﬂu eukaryotic vector ‘Hﬁﬂ@hﬂ“} ﬁqnfinﬁmﬁi‘fﬂa_l”lum WU
yyfiandan plasmid DNA AnsiamsaaduouAuedfisumeds encoded protein Tudiula
(mﬂaﬁ 8) parasldiiuh eukaryotic expression vector Lag eukaryotic promoter REWYUATIUITO

ﬁmﬂ,%"lmm DNA immunization 'rlﬁ

o = Lilo =1 =
MmN 8 udAINsNIzAUMsAIuEUALDAlas plasmid DNA Nt muamsasiellsiuila

1 d! . . = ! =l . . .
#1199 49 insert Tu cukaryotic expression vector BUAN 194 Tau7% DNA immunization

DNA Dose of immunization
Pre- 1 2 3 4 5
immune
CD45-DNA
H1* - - +/- + + +
#2 - - + + + +
CD54-DNA
#1 - + + + + +
#2 - + + + + +
#3 - - +/- + + +
#4 - - + + + +
CD147-DNA
#1 - +/- + + + +
#2 - - - + + +
#3 - - - - + +
#4 - - - - + +
#5 - - + + o+ +
HBs-DNA
#1 - } - + + + 4
#2 - - - - + +

o =g Y
* = Iy lafn
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= =£ t:; T c; 9/ = = == . . .
9. msﬂnmmms‘nmmwumimmmuﬁuaﬂiﬂmﬁ DNA immunization
P=} 1 v = =4 o . N .
9.1 N1IANHINAUDI DEAE Dextran ﬂ@ﬂ]‘i‘ﬂi]&&m‘l&ﬂﬂ@ﬂiﬂﬂ]ﬁ DNA immunization

e [~ ~ P o =4 -
3% DNA immunization 1un158a DNA Anmuanisadialdsduianle Wrldlund
1 4 o p 8§ 4
\ilpuany 9101 DNA 9290 uptake 19111 uazad1aily encoded protein Tagmraandmiiieo &

'
& el

] £ '
. = 3/ = = = =1 o
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9.2 MIANYINAVBA chloroquine AONT5A313OUALDAINEIT DNA immunization
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A15191 9 NTANYINAYDIMT chloroquine ABNIT A3 1BUALDALIBAANTZAUNYAIY plasmid

DNA

Experiment 1

Condition Serum (days)

Pre- 14 28 42 56 70 100 130 160 190
immune

CD147-DNA + - - - - - - - - - -
Chlog. 400 pM
CDI47-DNA + - - - - - - - - - -

Chloq. 200 uM

CD147-DNA + - SR v SR Sy C O oty S SO o 2
Chloq. 100 uM

CDI147-DNA + - - - - - - - - - -
Chloq. 50 uM

CDi47-DNA + - - + + + + + + + +
Chlog. 0 pM

Experiment 2

Condition Serum

Pre- 14 28 42 56 70 100 130 160 190
immune

CD147-DNA + - - - - - - - - - ND
Chlog. 100 pM

CDI147-DNA + - - - - NE ND ND ND ND ND
Chiog. 50 uM

CD147-DNA + - - - + + + + + + +
Chlog. 56 pM

CD147-DNA + . - - - - - - - R -
Chlog. 25 pM

CD147-DNA + - - - - - - - - - -
Chlog. 12.5 uM

AanyAI CD147-DNA 130 CD147-DNA $9uHY chloroquine N uRUA19 3 A5 1190URN

2 dlat
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9.3 N3ANYINAUD Phytohemagglutination (PHA) ABN13873 1R UALDAIAYTE DNA

immunization
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M1519% 10 NM3ANYINAYDIAS Phytohemeaggiutinin @013 T3 1UBUAVBALIDRANT ZAUKYA Y

¥
plasmid DNA 91147934 5 39

Condition Serum (Days)

Pre-immune 14 28 42 5 70 100 130 160 190
CD34-DNA + - - - + + + + + + T
PHA. 24 ng
CD54-DNA ~ - - - - - +/- - +/- - -
PHA 24 ng
CD34-DNA + - - - + + + + + + T
PHA 12 ng
CD54-DNA + - +- 4+ + + + + + + +
PHA 6 g
CD54-DNA + - - v+ + + + + + ND
PHA 0 ng

] I
AAMYAIL CD54-DNA 150 CDS4-DNA $9RD PHA Hinnmududunie 5 ase vianunn 2ddad

A1519% 11 N15ANBINAYDIAS Phytohemeagglutinin A0 A5 1MBURUDADRANT A UNYAIY

U

o
plasmid DNA 311U 1 A543

Condition Serum (Days)

Pre- 14 28 42 56 70 100 130 160 190
immune

CDla-DNA + - - - - - - - - - -
PHA 2 pg
CDla-DNA + - - - - - - - - - -
PHA 0 pg
CD147-DNA -+ - - - - - +- +- - - -
PHA 4 pg
CD147-DNA + - - - - - - - R : R
PHA O ug

#AMYAI8 CD1a-DNA %39 CD147-DNA 5301 PHA Innudududie 1 a5
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10. ﬂ1‘§!1J'i&liJmEJ‘lJﬂTiﬂi:iﬁ‘]uﬂﬁﬁi]&!&ﬂuﬂﬂﬂﬂiﬂﬂi‘ﬁ DNA immunzation 1ABnisana plasmid

DNA 114 intramuscular immunization {@¥114 intrasplenic immunization

INANYINFIUNT AIT8WUIINI5RA plasmid DNA 7114 intramuscular immunization 84150
1 v
32U 319 polyclonal antibodies AvuauAnuiiaulyld uadosdimsianizdu 3-5 a3 msia
¥ k4

plasmid DNA 1#iud 1 739 (single immunization) THEM1I0NTZAUMIATLOUAVBATE @arug
=er R g = =4 o Sy .. . . = = . 3
98799115 AN 818971311 19133 intrasplenic immunization A9 WA plasmid DNA Tagasadi 1yl
3/ 3 Y 9 = ]
Dy any nlslumInisgumsaueualed

Ed
=f a s

HAN1sNARBINLI loRANYNIYNA 3 Liag S Gﬂ']?%l}'JU CD34-DNA Uz CD147-DNA #114

ar

L4 1 ar =i

GRCITIE BT ﬂ%fmn 2 v wmmwamwmsﬁ%’mmuﬁmﬁi‘hmw?ﬁyu“lu%%'m (Ut 5)
Ve finyiia plasmid DNA 1 afelifimsatiueudueiian (3171 5) luvmefinisia cDsa-DNA
NN intrasplenic immunization T ﬂ'gjﬂ ﬁWlﬂ‘iﬂﬂizfvgjulﬁﬂH 2 Tu 4 dradaeudvedld (g‘ﬂﬁ
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MFI
150 =

100 =

50 -

Pre Wi Wz W3 W4 M2 M3 M4 MS M6

<l v . . G [ = . .
gﬂ‘w 7 LAMINNTA718 anti-CD54 antibody 'Lu%wwmmmm CD54-DNA 174 intrasplenic

immunization

Pre = pre-immune serum; W1 - W4 = serum #1832 plasmid DNA 1 - 4 Uansf; M2 - M6 =

serum WA9RA plasmid DNA 2 - 6 (au
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11. M36@7 monoclonal antibody 1A835 DNA immunization

Yren ar

Wofnu15 191133 DNA immunization NWAR monoclonal antibody 356 A msfany
CD34-DNA W4 intrasplenic immunization mmfuﬁqﬁw splecn cells UDIHYPUN fuse Ay myeloma
cells 1y hybridoma technique #7391 hybridoma ‘ﬁﬁ%ﬁ& anti-CD54 monoclonal antibody Tat15
indirect immunofluorescent  WANINAATIWLNTINIIOHAR hydridoma ‘ﬁﬁ%N anti-CD54

[ 5 £y
Y o = A A =t o o am Y ar .
monoclonal antibody 18 $143U 1 clone uauAULANNAR IataanilFsen 1ane native uaz

Ed
or

recombinant CD54 protein Ha3114398% 1ATUn1sAausLmeARNYIA1H Moonsom S, Khunkeawla
P, Kasinrerk W. Production of polyclonal and monoclonal antibodies against CD54 molecules by
intrasplenic immunization of plasmid DNA encoding CD54 protein. Immunol letters 2000 (in press)

a4 as oo Av w . 4
swarduaIznIIteuazHamIseAaana 1 manuestipt &4 louInaend luaanmn

12. MSWEA monoclonal antibody lAB®IAY COS cell expression system 3119 1UNISIASEY

immunizing antigen
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3 ] Ed '
a1 Tusauniug ua i TsAufiauleog Tumsnyitidisu 18 cDNA fdmuamsadie cpi4
& . . 9 2
ay CD99 %4 insert 11 eukaryotic expression vector pCDMS ) transfect 11114 COS cells 1is
generate COS cells 7 express Tsaunaulavuiuzad 9101 wansfected COS celis 111910y
immunizing antigen Gll.!ﬂ"l‘iﬁfﬂ‘lf'f‘lali 17 spleen cells maawumﬁauﬁ’u myeloma cells A5
¥
hybridoma technique H193§1U Tumseinunil é’ﬁummmwaﬂ anti-CD14 monoclonal antibodies
¥ Ed ¥ ¥
1éianua 5 clones A anti-CD99 monoclonal antibodies 1A¥a1UA 3 clones WANIANYITY 11U
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- Y- S-S ¥ 4 3 o

Anti-CD14 monoclonal antibodies AnAA 1AA1NIOIFANY cellular distribution Y99 CD14

molecule VUAAFTIAAN waza1Indw 1¥as 191194 monocytes T peripheral blood 18

¥ 1 ¥
ueAIAIl anti-CD14 monoclonal antibody NMEA1A @mnsadudsnsTuves lipopolysaccharide

¥
e A

{LPS) /1 CD14 molecule 14 wmmawu"léfﬁﬁnﬁué’ﬂu Moonsom S, Kasinrerk W. Production of

anti-CD14 monoclonal antibodies by using CD14 expressing COS cells as immunizing antigen. Asian
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@51 Anti-CD99 monoclonal antibodies ‘?‘Nﬁﬂhlﬁ msoihn19#ne cellular distribution
Y89 CDY9 molecule 13 hemopoietic cell lines 1tAY peripheral blood cells FAATI, 11 1FANY1
ﬁ”mﬁﬂimaqamm CD99 protein (azAnEIMAYES CD99 molecules UBNVINTIGa1FFNLT signal
transduction pathways WU CD99 protein Nams3ﬁ'ﬁﬁy"lﬁé”uﬁﬁuﬁmmméué’ﬂu Kasinrerk W,
Tokrasinwit N, Moonsom S, Stockinger H. CD99 monoclonal antibody induces homotypic cell
aggregation of Jurkat cells through protein tyrosine kinase and protein kinase C-dependent pathways.

Immunol Letters 2000; 71:33-41, 31002180A30935M13NAGBIUALHANIINATDS 9 141U reprint N
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