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Abstract

Applications of monoclonal antibodies and single chain variable fragments in pharmacognosy
Thaweesak Juengwatanatrakul ™
IJPS, 2011; 7(3) :1-13

Monoclonal antibody (MAb) is a monospecificimmunoglobulinproduced by hybridomas. Single chain
variable fragment (scFv), a MAb derivative,is a fusion protein of the variable regions of the heavy (VH) and light
chains (VL) of immunoglobulins, connected with a short linker peptide.MAbs and scFvs against naturally occurring
pharmacological active compounds were prepared and applied to pharmacognosical works, including quality control
of medicinal plants byELISA and Eastern blotting, immunohistochemistry and immunocytochemistry localization of
bioactive compounds in plants and cell lines, one-step purification by immunoaffinity chromatography, enhancement

of medicinal constituents by the new technique named “missile type molecular breeding”.

Keywords: Monoclonal antibody, Single chain variable fragment, Immunoassay, Missile type molecular breeding
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Unmw
Tululaanaauaudvad (monoclonal antibodies;
MAbs) Liludaylulnaydusdia 1gG (U7 1) Awilouiu
(homogeneous immunoglobulin) Lﬁ@dﬁnﬂgﬂﬁ%’ﬂm%’m
6 A a a s aa dld A a
LIRAAIBclone °]I“H>@L@]U?ﬂ%ﬂmﬁ&lﬂﬂﬂﬂwaﬂMAbSﬂaN
ANUIUNIZFI (high specificity) Tagazidning §iisen
filantigenic determinant 1RBIdunaLdEILUlENA
a . A [ .
VOILOWALIK (antigen; Ag) UaTNAMNTBUIVFY (high
affinity) Semunsnsnlulsldluanaudududr (lulas
o & A 9 s 9 a .
nSuianlany) TuaIwudINULUUEELALT (Single
chain variable fragments; scFvs) L‘ﬂua‘l«gﬁuf"uad MAbs
sznaudalaulsiw (variable fragment; Fv) fiiiln
sik@variable heavy chain (VH) tiazvariable light chain
(VL) Adausanumameidllng (peptide) soaue A
Usznausiy 10-25n3aasiilu (Holliger and Hudson,
2005; Nelson, 2010)
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CH,
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Ig6 Fab scFv
(~150 kDa) (~55 kDa) (~28 kDa)

31]‘7;1 1a39&$19 Immunoglobulin G (IgG), Antigen
binding fragment (Fab) ez Single chain
variable fragment (scFv) (Juengwatanatrakul
et al., 2004)

Tagsaulng MAbs LLa:amgﬁuﬁgﬂmﬁm%mﬁ:a
TFluanunamsunndnaiadn s MIsnsuaTaim
uu%uq@ﬁ’m (Petrakova, 2011) M3A5aW L3aldwia
Inajmowuslna H5N1 (Linke et al, 2011) MIATIA
tumor marker ludSurianmamdunivastonusss
(Mattos-Arruda et al., 2011) Wuan uaﬂmﬂﬂ?u MAbs
LLa:amgﬁufﬁagﬂﬁwml"ﬁtﬁmﬂ’%‘aaﬁalﬁa"ﬁ'sw‘hdom
viamstuiueSFldFudladanang eldluns

Snwuzss LLa:?hﬂhﬂﬂiﬁwdau%ﬁnjawaa (Kobatake
et al., 2011; Manjappa et al., 2011; Afshar et al., 2009)
Tagtiuldfimainer MAbs uazaywuiziia
scFvsandazgndldlunundsimnaisuaws lidiaz
dunmsaraaninenl miamataasddnyluayulng
ﬂ’ﬁLLEIﬂ'LJ%q‘Yléﬁ'ﬁﬁii&l"ma slBaRunInaasms
s alfidusluunenuitldnunusiaussyselopd
289 MAbs uas scFvs fimunsnrianlglusudwnds
INLYUIANT 9 smvl,ﬂﬁm,l,mmamiﬂs:ﬂqﬂﬂ% MAbs
L8z scFvs ’Lumw’/’iLﬁm"ﬁaaﬁumsﬁﬂmmsaaﬂqwéﬂﬁa
Finwvasansafiafvayulng

NISHA® MAbs ag scFvs

v

a s I3 Ad‘ | a o a <
fINdansTTuT AN s el a1

AV ' Ay o v R o o
wadnu (hapten) fildsnansnragfiduinld sdasin
luran@anulusinluanalng (carrier protein)lanans
naa glycosides niaa37ilny carboxyl AniFandalay

ad . . . A "o ' o & v
1% periodate oxidation mﬂ"l,uwgmnmammumaa
= . o = a aaa Y
wasuulasmgWedduiaudszanunsaifiad jisenu
lsduldnnanfiduivasvilunyaowug BALB/C Lnd
WizlapiaSow conjugated antigen TugdanazanuBdatu
FIUAY adjuvant WRENWIRANIITRINBd (intraper
) a o o & . & a 9
itoneal) uazdianizdunn 2 dlawinnni 2 asudfield
26U serum antibody titer gﬁdaﬂﬂizﬁuﬁ’w antigen
conjugate (Andad19dinT uiRssnuLaziduan
Mmsanauenian splenocytes a3t lUnaansINAy
LIRS myelomas @830 polyethylene glycol (PEG)

& = o a [ . A o
method MNHUIINNIAAUENLTAS hybridomas 7§31
MAb@83T limiting dilution method w&33¥inlw MAb

& - .
Uiq‘ﬂﬂ(ﬂﬂ Protein A 38 Protein G column
a PN o A
MINRA scFv BINAIIMIAARENEH VH Uaz
vLnnas lau3lasmiaasinunyfiaie MAb uas
magendadunssasdnbuiylng (Gly Ser), uas
Inzidandaalulusiuaan (tag label) tWalgluns
ol a FS IQ v 3

araTauszmanonuigns Nfsuldldun T7-tag uaz
His-tag #as91nBusindu scFv ladnluluadswine
ULR@Y (expression vector plasmid) FINTUNITURA
Td56iu (protein expression) scFv %1 Aeazidua
uandanwlausfiavadsntnu (host) T9anvazdu
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E. coli, Had, LTaaLuad (Spodoptera frugiperda), 8%
lna (silkworm larvae) wias 1udu Tudlagtufimsld
maluladnsuaaslsduuniania (phage expression)
Iﬂm‘l”ﬁﬂé’waaLLauauaamﬂé’@fﬁvlajvlﬁ%'umsm:éjugﬁ

v o

fuN® (nonimmune library 738 naive library) (Marks
o o . f A A

etal, 1991) mTuMIauunUIgnd scFv Wuiinagiuziia
luséuaann

MAbs %38 scFvs ﬁﬁﬁaaﬁmmaﬁnww:g& fa
158 cross-reactivity(CR) ﬁumiﬁﬁimaqﬂnmﬁmﬂ%a
MIAUAUT winlunsdlues MADb i sennoside A(SA)
CR ¢iasennoside B (SB) LiNE190.28% (Morinaga et al.,
2000) LH31&1T SA Uaz SB 2zAanuLandInwiies

stereochemistry figLLnhs C-10 ez C-10" LYINThs

n1sdszand (s MAbuaz scFviuormiadziannts
Sasrzisumarsdrag Inivasulnsaie3snie
Immunoassay

T ldmsdinnsfUsunmasddgann
Arinfdondiaziarsitlasunnndisu Thin Layer
Chromatography (TLC), Gas Chromatography (GC)
L8 High Performance Liquid Chromatography (HPLC)

o @

Fefdaifiananulzns 1w desedsumiaianan
a7z (pretreatment) wonnnitisldosAalutes
Al (sensitivity) 2a9taasiio uarmidieTsiudas
dhatsazldiiaun Jlnmiasunafians immu-
noassay lag/ld MAbsiaz scFvsingilunsdinseh
LﬁaomﬂﬁmmLL&iuﬂWLLazﬁiWwazgo BnnadtLasu
miéhasm"l&iﬂ;amn FATDUIRITRNARYILNIYIINTT
Slasestld FamansiumdensiasUSnmduasd
$randaegeannle mafianis Immunoassay AlEle
i ELISA taz Eastern blotting

Enzyme-linked immunosorbent assay
(ELISA)

madsunaassunsaninldlaslfinadia
competitive ELISA Tagludunownnsiéias MAb %38 scFv
$20A hapten 14 2213014 hapten 1ihwany udezi@w
FIIENAMNNY Lfiavl,ﬁmmsg]mnﬁw,taoLLﬁaﬁn"Lﬂﬁﬁmm
wiaauTudusasssaaylusisaiaanauns
LA 39U aamtwwmmgmmaqmiéwﬁtyifu SEilsusn

e sanalanansalatnluamidainurinld
aanamlunienzdaslimsaiansululSanatas
mMAAeTNzAUTINMa TN AT 83T ELISA Laadly
97 1

Eastern blotting

uisARamniulay Shoyama uazams oy
MSLENaIaNaal8 TLC Aaw Wa1391in3ene (blot)
813NUHY TLC a9l URLHUWLNNLLT® polyvinyli
denedifluoride (PVDF) mﬂﬂ?ul,%amiamiﬁu BSA @28
Nalo, LaF9RINIINaneddanlaniuld Western
blotting ﬂmﬁgﬁu"l,@i”ﬁmsﬁ@umimmmnm‘suuum’mw
LU3% polyether sulphone (PES) %aa@%umaumsﬁw
813310 TLC adldlu PVDF (Morinaga and Shoyama,
2011) SEhwmunzAy MAb TRafill CR dasnsau lay
MNTDATIIIA TSI N ST Ag wazanIRLAa
CR lussananele (gﬂ'*?i 2) 3iaanTavRILSIN o
LLazgﬁJLu.l'umaamiaaﬁﬂiznaﬂum‘mﬁ@"loﬁ”ﬂﬁwﬂﬁu‘i'i"
TLC fingerprint udsnaunsansaialalulsunaiidnni
ﬁaﬁwﬁﬂﬁamiﬁm:’imﬁxﬁﬁaalﬂuminﬁiu glycosides
vﬁaﬁuyj’ carboxyl Wyinsin

L I L
o) ""Y @ —ssd

IIIIII1§3145'67IVV

N133LATzREINgY saikosaponins lapld
PES membrane: I-V; RITNIAIFINNRY saiko-
saponin a (SSa), saikosaponin b2 (Ssz),
saikosaponin ¢ (SSc) LWaz saikosaponin
d (SSd) Annudududng %), 1-2; Bupleuri radix
mnﬂs:mmﬁlﬂmmzaaam%u MURIY, 3-6;
sUHUTLTI08 4 TiafT Bupleuriradix LIna%
Usznaw, 7; snunulusaii i Bupleuri radix
Wuautlsznau (Morinaga et al.,2006b)
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mylanzdiideaanmarsarag luizasulnsa g
35 Immunochromatographic strip

TANTIVFOUFT (strip test) lFwannsTuin
JasuanfilauuasLaniivadlasarfunmsadaniinaae
fu3s TLC "‘;’%ﬁmmmﬁwmﬂszﬂqﬂ@ﬂ%@mam RIEATY
Ain Ag ludalasiomsatianofi Ag at LRI
13170k conjugated pad "f%\‘ifﬂ:ﬁ MAb“?i@iaﬁ‘Ll detector
reagent a3 Ag a3uTUMAbL aLnAaniiee
capture zone @93 Ag ﬁ@iaﬁ'ﬂﬂi?}uag TusSnmitas
lAamsTuRwpes MAb i Ag tiiasannlusl MAb Base

X A a o ° vl
1N conjugated pad LRRBWBNIZIV lin capture
Do A A dn e

zone MilAiud uaziflaansiadeuniiluds control zone a2
WARLOUF 129990 MAb 9:9niudie anti-mouse IgG
nanAemInaIanedl Ag agazisnpadssuiim
control zone (Nt uazwINaNIafia kifl Ag ataznng
&M9U31204 capture zone WAz control zone (3U#3) 7%
M3 DunIaTIFa U MNWALEAINARE1ITIAL
Moty 10 wi IEsnsanadaludSunates (200 uL) was
§i detection limit Tuszdumludslulasniy iliasie
anvludSunaustasle

@137 1 sidganRzayrlviiimiensidinudsimadia ELISA

d@13d1an USanmidiasedla FkaaInanAuaf UHAID1IDY
Aconitine 0.1-1.5 pg/mL MAb Kido et al., 2008a
Avristolochic acid-II 0.19-13 pg/mL MAb Tian et al., 2008
Artemisinin 2-20 pg/mL MAb Tanaka et al., 2007b
Asiaticoside 0.78-25 pg/mL MAb Juengwatanatrakul et al., 2011
Bacopaside | 1.95-62.5 ng/mL MAb Phrompittayarat et al., 2007
Bacoside A(3) 3.05-97.7ng/mL MAb Tothiam et al., 2011
Baicalin 0.2-2 pg/mL MAb Kido et al., 2008b
Berberine 1.56-50 pg/mL MAb Kim et al., 2004a
Codeine 1-100 ng/mL MAb Shoyama et al., 1996
Coptisine 1.56-25 pg/mL MAb Kim et al., 2004b
Crocin 0.01-0.2 pg/mL MAb Xuan et al., 1999
Forskolin 5 ng/mL - 5 pg/mL MAb Yanagihara et al., 1996b
Ginkgolic acid 10-40 pg/mL MADb Loungratana et al., 2004
GinsenosideRb1 3-8 pg/mL MAb Fukuda et al., 2000a
Ginsenoside Re 0.08-0.7 pg/mL MADb Sritularak et al., 2009
0.02-10 pg/mL scFv Pongkitwitoon et al., 2011
GinsenosideRf 0.01-10 ng/mL MAb Nah et al., 2000
GinsenosideRg1 5-15 pg/mL MAb Fukuda et al., 2000b
Glycyrrhizin 20-200 pg/mL MADb Shan et al., 2001
Paeoniflorin 0.02-0.6 pg/mL MAb Lu et al., 2003
0.78-25 pg/mL scFv Lu et al., 2006
Plumbagin 0.2-25 pg/mL MADb Sakamoto et al., 2008
0.2-25 pg/mL scFv Sakamoto et al., 2009, 2010
Saikosaponin A 0.6-2.3 pg/mL MADb Zhu et al., 2004
Sennoside A 0.02-0.2 pg/mL MAb Morinaga et al., 2000, 2009b
1.56-12.5 pg/mL scFv Juengwatanatrakul et al., 2004
Sennoside B 0.5-15 ng/mL MADb Morinaga et al., 2001, 2009b
Solasodine glycosides 0.078-2.5 pg/mL MADb Putalun et al., 2000
Tetrahydrocannabinolic acid 10-200 pg/mL MAb Tanaka and Shoyama, 1999
Thebaine 0.06 - 1 ng/mL MAb Shoyama et al., 1996
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Membrane
A C II T T Backing plate
Sample Conjugate Glycyrrhizin -+ Anti- Absorbant
pad pad -HSA mouse 1gG pad

Sample

- o o

FUN 3 UHWNWLRAITAATIIROUAIBAT Immunochromatrographic strip 284813 Glycyrrhizin: A; 6Muin3, B; 6%

Ut (Putalun et al., 2005)

msaseduniizasasmelwadniatitodafiy
(Immunohisto-, cytochemical localization)
manmudumiswasssmelwsasviaiiode
ﬁ%ﬁﬂﬁm’mLmﬁaﬁmiﬁﬂﬁrgﬂszmUﬁaagﬂﬂmlmﬁmﬁa
viaimaaie Geezfivszlomidanisdadensuiiziie
Wi lslumsinmuaznmsuenaiassdag wions

ANENFEIAUIIDTIFILATIZRVIRNT NTATIVA AU
e a4 X 4 oa ¥ .

Pasgsnuluisasniattataf siuainnsavinldnans

wadia ldun inaila Eastern blotting (Morinaga and

Shoyama, 2011), 1na#ka immunofluorescence (Yokota

et al., 2011) uaztnaia immunoelectron-microscopy
(Yokota et al., 2011)

A; MIATIIAUAUIVEI G-Rb1 Tusnlaudre3 Eastern blotting WURNITNNNLH phloem (Ph) kaz xylem

(X) anudey laiwulu cork (C) (Tanaka et al., 2007a), B;Wumimﬂiu chloroplasts L8z cytoplasm V83

LIAR parenchyma ue liwulu vacuoles (V), upper epidermis (UE) Laz lower epidermis (LE) ya3lulaudig

3% IF, C;?{'L“ﬂ'&lﬁq&ﬂu cytoplasmic granules (§Nf17) YILTAR parenchyma, D;A7190283F IEM WUBRNA

il chloroplasts (Ch) Las peroxisomes (P) YBILTAR parenchyma Wae wustaelu vacuoles (V) wa

mitochondria (M) (Yokota et al., 2011)
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MIaTIAduRUianaiia Eastern blotting

nldlasshuamsansudiuiialy Fiukuaiusi PYDF
SEaunsavendunisuasmsuwitafafiale ueld
sunsnvendunisluaasnoldiiiasaniiumianae
Janmsfagarsadan wazduitasialansden fe
avaansfiaaunuiusu lildamnaiafiiie e
lauaTd FRag19INIIATIAAILAUIVEIENT ginsenoside
Rb1 (G-Rb1) 'lmﬁniaml,amslugﬂﬁ 4A lapaznuans
G-Rb1 anluusiioe phloem (Tanaka et al., 2007a)
wennidslaTmsandunsvesany glycyrrhizin
lusnoziaaina (Shan et al, 2000), &13 solasodine
glycosides lunawzida Solanumkhasianum (Tanaka
et al., 1997) Laza13 SA Uaz SB luiﬂwﬁﬁﬁ L@ (Morinaga
et al., 2009a)

wafta immunofluorescence (IF) (uinadia
nMIATAleTlasgniaseduad (fluorescence) 1a9d
fluorescent dyes Afnaan (label) ag’uuuauﬁuaﬁﬁaﬁ 2
uazFnamaFesusdiundedaanTseisiia fuorescence
u“snmﬁLﬁ@ﬁﬁﬁ%msxvﬁnmiéﬁtyuaz MADb Lrinti
Aiansdesuss lasmafiaiiaansaanadunies
sfamsluszduita fouaziasld Yokota wazame
(2011) laAnwduniianns G-Rb1ludruang vasdn
&y P. ginseng druwmadia IF lagld anti-G-Rb1MAb
(3171 48, 40)

WAkA immunoelectron-microscopy (IEM)
unafiansaraiiansilasgivasewnanad (gold
particle) nwiﬁnﬁmqaﬂﬁﬂﬁ Eﬂ'ﬁ' 4D URAINTATI
Fnie G-Rb1a8Lnadia IEM (Yokota et al., 2011)

uanmnﬁuﬁammmﬂs:qn@ﬂf MAb lunns
asawdunieangnsrasanssrsumanluaadle
Fadudslomidamsdnwinalnmseangnssduimag
YIFNINAATUNTITUTIA b 18 Joo UazAmAT (2009)
l@fnsInInTI9duRIIVe9 ginsenoside Rg3 (G-Rg3)
luiraduziss A549 human lung adenocarcinomas 31N
Eﬂ‘ﬁ' 5 usaalWifinitans G-Rg3 defignilunsduds
maﬁuxﬁwxﬂﬂﬂgagju‘%nmmuLﬁ'aﬁuﬁaLﬂaua

N1IATIVEAUIVAY G-Rg3 lulad A549
human lung adenocarcinomas (Joo et al.,
2009) A; iwasiildléSusns G-Rg3, B; 1oag
#lesums G-Rg3

n’)iuﬂnﬂ?@nﬁ?ﬂﬂ’?ﬁ Immunoaffinity column chro-
matography

.. ad a £ A

Immunoaffinity Lﬂu’)ﬁmnmﬂuiqwﬁmiﬂ

AURANNITANUTOLIVIZHING Ab NU Ag JUNH

_ s . .

WU reversible 137 lidAusumnziu Ab azgnTz

sanldainaaduil dausnifidasnisazgn szaanlan

M3k specific (affinity) elution ¥3alasmsiUasuulad

pH w38 ionic strength wa3tWiWasnIald methanol

10-20% &35 TIuTAASMsuenlasls immunoaffinity

4 o A da

column uaaslua1199 2 msusnafadidumsuanil

13 ENININANN mmsnLLﬂﬂmiu’%qﬂ?lﬁnwuiuﬁumau

a = o o aa
L@ (one step) RVITFIRTUNTULNFIINNUTIN I

'
Sdo o

danlusyund wialnszuaunsusnuigninidudon
AIANANLIUADY
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w:shl»: buffer elution buffer
o @ —< @>— < >
:;_ —<® > < >
- -< &> < >
3 -<e >-| @ < >
& \ / /

Rg1
® - »
Re
o® =
Rc = =
Rb1 - « Ro1 @

12345

Eﬂ‘ﬁ 6 MIUeNEI G-Rb1 @283T Immunoafinity column
lagld anti-G-Rg1 MAb (Tanaka et al., 2007a):
1-2; CARENALRE I G-Rb1, Rc, Re a8z Rg1,
3;8138N@3N1aN, 4; washed fraction ®a427n
W uaffinity column (knockout extract), 5; eluted

fraction (G-Rb1)

PINNTTLIBNITUENG8ID immunoaffinity
column wussafiafignozaanylugisunazlifians
£ A a o X, o
sangniat (3UN 6) Bunasanaiiiasanalnan
&
8§1798nfND (Knockout extract, KO) (Shoyama, 2007b,
2011; Shoyama et al., 2007a) §13@NAKFIINITAIN
< A : A A {
ATAFAUNINTINWIRHag I s TTiiadug 7
S v A ] =1 =1 Qo 1 {
MITneangnilaniall wiaduduinasfuunasnin
. < e Lo aw, o
Wuaseangnilussanaduadimdald lunsdinans
A < A < < o A
Angnaanudussne KO Aazlluansanafaunsa
hanlsldatidaaads Uto uazame (2011) lavinnns
s o & a . .
NAFRDUYNDNNIHULHINTLAG nitric oxide (NO) LazANT
uEadvadLawloy nitric oxide synthase (INOS) 2838135
#Na KO 2843NTzLauing (licorice) WUIN1I&ENG KO
PlAad glycyrrhizin (GC) Uuat 0.27% wazanIafiaan
IINTLLBUNARINITATUHINTAA NO waz INOS 'l
57.7% Woazians GC higunsaudald o KO waz
KO & GCUMARBUWLNNITUEI 17.8% Way 5% AN

o o

fau (UA7) LEAIINAMNEINNTD WA TIUES NO Uaz

iINOS 'aﬁm“iluﬁaamﬁumsaanqw%am:%iw GC uaz
sssznavdulunnuzion wenanideléfinsinm
ﬁuﬁquéﬂwsaﬂﬁwmwa’LuLﬁawkmmawaamiaﬁ@
KO wadualan wuiiasana KO vasnalayliiinade
MIaaszdutians uaasaseengnianinaaluas
ananalaude ginsenoside Re (Yuan and Tanaka, 2011)

NO production (uM)

LPS (50 ng/ml) = + + + +
Lic. extract (100 ug/ml) - - + - -
KO extract (89.4 mg/ml) ~ - - + +
GC (10,6 pg/ml) - - - - +
LPS (50 ng/ml) - ¢ + + +
Lic. extract (100 pg/ml) - - + - -
KO extract (89.4 mg/ml) - - - +
GC(10.6 ug/ml) ~ - - -
INOS | - w— I

B-actin I---I

;sﬂﬁ' 7 MMeRBUONEUEImIAIA KO TasTInTHAanine
(Uto et al., 2011): A; nam3TuinsAa NO
landanszgu LPS, Binsusasvadiawnlssd
iNOS lag énazdu LPS. *P< 0.05, **P< 0.01,
***P< 0.001
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2 adagnRTaywlnifiiniinneidis3T Eastern blotting, N13ATIAdIBTANATAL Immmuno

chromatographic strip LazNITUENLIRN

9

]
£
bl

283D Immmunoaffinity column

Eastern blotting Immmunochromatographic strip Immmunoaffinity column
ARy e . i o Column capacity e
Detection limit UNAII WY Detection limit UnaIa WY [VESDREDE
(ug/mL gel)
Asiaticoside 12.5 pg/mL Sritularuk et al., 2011
Baicalin 0.6 pg/mL Paudel et al., 2011
Forskolin 941 Yanagihara et al., 1996a
Ginsenosides 125 ng Fukuda et al., 2000a;
Morinaga et al., 20050
Ginsenoside Rb1 nr. Fukuda et al., 2001 125 ng/mL Putalun et al., 2004a 20 Fukuda et al., 2000c
Ginsenoside Re 0.25 pg Morinaga et al., 2006a, 2010
Ginsenoside Rg1 nr. Fukuda et al., 2001 125 ng/mL Putalun et al., 2004a
Glycyrrhizin 10pg Morinaga et al., 2005a 250 ng/mL Putalun et al., 2005 335 Xu et al., 2007
Pseudojujubogenin 125 ng/mL Imsungnoen et al., 2009
Saikosaponins 62.5 ng pg Morinaga et al., 2006b
Sennoside A, B 62.5ng Morinaga et al., 2008a 2 pg/ml Putalun et al., 2004b
Solasodine glycosides 16ng Tanaka et al., 1997
Solamargine 6.19 Putalun et al., 1999
Solasodine 1292 Putalun et al., 1999
Solasonine 392 Putalun et al., 1999
n.r.; data not report

msAnnsaaaa1sday luiizuuuaai (Missile
type molecular breeding)
lagUnfnsiAunIsHRaRITIUATNFENNT
WNzAsL e N TS I NI ARARNLARAUITY NNTIERNT
asdu malEdanazdu naldigadu iudu niansld
wafiananuniaantanlasnsssdioiuveianlad
LA DT 0ATE R IRTE N Y UANIINURENANTOLRY
mandamImaylasdinielu scFv Ndunizdaas
dagludzaslluis lapsunfiznude scFv Adwasns
.g v o e o 6 A o v 6 A '
Puazitnldiunussaanluwaasde inldoasn i
sansaaINUEIEALNadld sanaliioasioae
A X p u -
ITRAUUTUNNEN lasandum Ry IHEasslay
LA o o adA o R A aa X, L.
laiApdaiuin Tz 3958nITNTHI Missile
type molecular breeding (Putalun, 2011) @28819LT%
MIF9EneEn scFv dia solamargineas Wlunassuzidle
(S. khasianum) dwaiﬁﬂ‘%mmmsmju solasodine
, . . o x .
glycosides lumnaasdauilasiugnisafindu 2.3 ivh
laodsunalysiu scFvitia laazudsiuasanudsunmans
. , , (oo ;
nay solasodine glycosides AT (Eﬂﬁ 8) (Putalun
et al,2003)

As-scFv (ng/mg total soluble protein)

R =0.943

&0 65 70 e 80 &5 %0 95 100 105 "o

Sollasodine glycosides ( ug /g dry wt)

ANWURAIANMUFNAUTILWINIUSN D anti-
solamarginescFv lusnaesuzidle S.khasianum
aaudasiugnssuiudiuImensngy solas-
odineglycosides “7%615’3?115'@‘16‘7 (Putalun et al.,
2003)
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u‘na‘gﬂ

MAbs uaz scFvs fisniwnzdassidaluis
a;qm"l,wﬂﬁgﬂNam%ma:ﬂwmﬂi:qn@ﬂﬁumuﬁmmﬁ"ﬁ
nnnapuw laeddaddedhuszanuduneganinis
au sansndensiesUsinoadtesld maunsniened
PSunmannasana lolasass s lunsiensiias
MaNTaAATzRaa U annTannwla 9w
Fwndmanfiladn1ih MAbs uaz scFvs andszynd
I5leun manugugmmwaylwsndasusuluo W
lumdAeneiialsnamssdylasltinafia ELISA
WAz Eastern blotting uazn13ianziiisgmninlanld
InAkA Eastern blotting a2 immunochromato-graphic
strip wananiudiansolddnwdiunisvasans
senmoluilaifeniomasfizlaglfinafia Eastern
blotting, immunofluorescence W8s immunoeletron-
micro scopy LLa:mmsti:qnm‘l"ﬁmﬂﬁﬂé’mmaﬁﬂm
dunisfissaongnineluiiotiondoirasaadle
S’]&IVL‘]J501“]}1[,UﬂU%qﬂ%ﬁ’ﬁﬁ’]ﬁ@lwﬁuﬂauLaU?Iﬂﬂlf
WA%A immuno- affinity chromatography LLﬁzmmﬁﬂﬁl
ANUENFINAYBaNAI187T immunoaffinity chromatog-
raphy éTammsﬂﬂumsﬁnmLﬁaﬁuﬁumsaaﬂm‘ﬁr
mandrineld madszendld scFvs Tanfuinadia
maﬁ'uﬁmniimﬂuﬁﬂﬁﬁ;ﬁ%ﬁmmﬁumwﬁmmi
senluizrdaiiofamnndvainld sndeldidiou
uazdszlomiaanann MAbs uaz scFvs 39aunTnsinan
Urzgndlglwnudnundonnld uszmansniawsaly
Tuawaaiialwiduwitinasuusdilszansnwiiagu

References

Afshar S, Asai T, Morrison SL.Humanized ADEPT
comprised of an engineered human purine
nucleoside phosphorylase and a tumor targeting
peptide for treatment of cancer. Mol Cancer
Ther 2009; 8(1): 185-93.

Fukuda N, Tanaka H, Shoyama Y. Application of
ELISA, Western blotting and immunoaffinity
concentration for survey of ginsenosides in
crude drugs of Panax species and traditional
Chinese herbal medicines. Analyst 2000a;
125: 1425-1429.

Fukuda N, Tanaka H, Shoyama Y. Double staining
of ginsenosides by Western blotting using
anti-ginsenoside Rb1 and Rg1 monoclonal
antibodies. Biol Pharm Bull. 2001; 24(10):
1157-60.

Fukuda N, Tanaka H, Shoyama Y. Formation of
monoclonal antibody against a major ginseng
component, ginsenoside Rg1 and its char-
acterization. Cytotechnology 2000b; 34(3):
197-204.

Fukuda N, Tanaka H, Shoyama Y. Isolation of the
pharmacologically active saponinginsenoside
Rb1 from ginseng by immunoaffinity column
chromatography. J Nat Prod 2000c; 63(2):
283-5.

Holliger P, Hudson PJ.Engineered antibody fragments
and the rise of single domains. Nat Biotechnol
2005; 23(9): 1126-1136.

Imsungnoen N, Phrompittayarat W, Ingkaninan K,
Tanaka H, Putalun W. Immunochromatographic
assay for the detection of pseudojujubogenin
glycosides. Phytochem Anal 2009; 20(1):
64-67.

Joo EJ, Ha YW, Shin H, Son SH, Kim YS. Generation
and Characterization of Monoclonal Antibody
to Ginsenoside Rg3. Biol Pharm Bull 2009;
32(4):548—552.

Juengwatanatrakul T, Morinaga O, Tanaka H, Shoyama
Y. Production of single chain Fv fragment
against sennoside A. Proceeding of the 51"
Annual Meeting of the Japanese Society of
Pharmacognosy.9" September 2004, p203.

Juengwatanatrakul T, Sritularak B, Amornnopparat-
tanakul P, et al. Preparation of a specific
monoclonal antibody to asiaticoside for the
development of an enzyme-linked immu-
nosorbent assay. Analyst 2011; 136(5):
1013-1017.



Applications of monoclonal antibodies and single chain variable fragments in pharmacognosy

Juengwatanatrakul T.

IJPS

Vol. 7 No 3 September-December 2011

Kido K, Edakuni K, Morinaga O, Tanaka H, Shoyama
Y. An enzyme-linked immunosorbent assay for
aconitine-type alkaloids using an anti-aconitine
monoclonal antibody. Anal Chim Acta 2008a;
616(1):109-114.

Kido K, Morinaga O, Shoyama Y, Tanaka H. Quick
analysis of baicalin in Scutellariae Radix
by enzyme-linked immunosorbent assay
using a monoclonal antibody. Talanta 2008b;
77(1): 346-350.

Kim J, Tanaka H, Shoyama Y. Immunoquantitative
analysis for berberine and its related com-
pounds using monoclonal antibodies in herbal
medicines. Analyst 2004a; 129(1): 87-91.

Kim J, Tanaka H, Yuan C, Shoyama Y. Development
of monoclonal antibody against isoquinoline
alkaloid coptisine and its application for the
screening of medicinal plants. Cytotechnology
2004b; 44(3):115-123.

Kobatake E, Yamano R, Mie M. Targeted delivery
using immunoliposomes with a lipid-modified
antibody-binding protein. Appl Biochem
Biotechnol 2011; 163(2):296-303.

Linke S, Neubauer K, Dorner MB, Dorner BG, Pauli G,
Schweiger B. Generation and characterisation
of monoclonal antibodies against influenza
virus A, subtype H5N1. J Virol Methods 2011;
175(1): 85-94.

Loungratana P, Tanaka H, Shoyama Y. Production of
monoclonal antibody against ginkgolic acids
in Ginkgo biloba Linn. Am J Chin Med 2004;
32(1): 33-48.

Lu Z, Masaki T, Shoyama Y, Tanaka H. Construction
and expression of a single chain Fv fragment
against pharmacologically active paeoniflorin
in Escherichia coli, and its potential use in an
enzyme-linked immunosorbent assay. Planta
Med 2006; 72(2): 151-155.

10

Lu Z, Morinaga O, Tanaka H, Shoyama Y. A
quantitative ELISA using monoclonal anti-
body to survey paeoniflorin and albiflorin in
crude drugs and traditional Chinese herbal
medicines. Biol Pharm Bull 2003; 26(6):
862-866.

Manjappa AS, Chaudhari KR, Venkataraju MP, et
al. Antibody derivatization and conjugation
strategies: application in preparation of stealth
immunoliposome to target chemotherapeutics
to tumor. J Control Release 2011; 150(1):2-22.

Marks JD, Hoogenboom HR, Bonnert TP, Mc Cafferty
J, Griffiths AD, Winter G. Bypassing
immunization; Human antibodies from V-gene
libraries displayed on phage. J MolBiol 1991;
222:581-597.

Mattos-Arruda LD, Dienstmann R, Tabernero J.
Development of Molecular Biomarkers in
Individualized Treatment of Colorectal Cancer.
Clin Colorectal Cancer 2011; [In press]

Morinaga O, Fujino A, Tanaka H, Shoyama Y. An
on-membrane quantitative analysis system
for glycyrrhizin in licorice roots and traditional
Chinese medicines. Anal BioanalChem 2005a;
383(4):668-672.

Morinaga O, Fukuda N, Tanaka H, Shoyama Y.
Chromatographic resolution of glucosidic
compounds, ginsenosides on polyether
sulphone membrane, and its application to
the quantitative immunoassay for ginseng
saponins. Glycobiology 2005; 15(10):
1061-1066.

Morinaga O, Nakajima S, Tanaka H, Shoyama Y.
Production of monoclonal antibodies against a
major purgative component, sennoside A, their
characterization and use in ELISA. Analyst
2000; 125: 1109-13.



2. INFTEEATIR

97 7 adufi 3 n.0. - 5.0. 2554

nsdszgndltlululaaussuanfiveduaziudrnudsiumoidodlunundsim

so Lo oo
MANA IIAUAIN

Morinaga O, Shoyama Y. Development of new staining
technology “Eastern blotting” using monoclonal
antibody. Current Drug Discovery Technolo-
gies 2011; 8:42-50.

Morinaga O, Tanaka H, Shoyama Y. Detection and
quantification of ginsenoside Re in ginseng
samples by a chromatographic immunostaining
method using monoclonal antibody against
ginsenoside Re. J Chromatogr B Analyt
Technol Biomed Life Sci 2006a; 830(1):
100-104.

Morinaga O, Uto T, Sakamoto S, et al. Development
of eastern blotting technique for sennoside
A and sennoside B using anti-sennoside A
and anti-sennoside B monoclonal antibodies.
Phytochem Anal 2009a; 20(2):154-8.

Morinaga O, Uto T, Sakamoto S, Tanaka H, Shoyama
Y. Enzyme-linked immunosorbent assay for
total sennosides using anti-sennside A and
anti-sennoside B monoclonal antibodies.
Fitoterapia 2009b; 80(1): 28-31.

Morinaga O, Uto T, Yuan CS, Tanaka H, Shoyama Y.
Evaluation of a new eastern blotting technique
for the analysis of ginsenoside Re in American
ginseng berry pulp extracts. Fitoterapia 2010;
81(4): 284-288.

Morinaga O, Zhu S, Tanaka H, Shoyama Y. Visual
detection of saikosaponins by on-membrane
immunoassay and estimation of traditional
Chinese medicines containing Bupleuri radix.
Biochem Biophys Res Commun 2006b; 346(3):
687-692.

Morinaga O, Nakajima S, Tanaka H, Shoyama Y. Pro-
duction of monoclonal antibodies against a
major purgative component, sennoside B, their
characterization and use in ELISA, Analyst
2001; 126(8): 1372-6.

11

Nah JJ, Song JY, Choi S, et al. Preparation of
monoclonal antibody against ginsenoside
Rf and its enzyme immunoassay. Biol Pharm
Bull 2000; 23(5):523-6.

Nelson AL. Antibody fragments; Hope and hype.mAbs
2010; 2:77-83.

Paudel MK, Putalun W, Sritularak B, Morinaga O,
Shoyama Y, Tanaka H, Morimoto S.
Development of a combined technique using
a rapid one-step immunochromatographic
assay and indirect competitive ELISA for the
rapid detection of baicalin. Anal ChimActa
2011;701(2):189-93.

Petrakova K. Avastin in the treatment of breast cancer.
KlinOnkol 2011; 24(2):101-5.

Phrompittayarat W, Putalun W, Tanaka H, Jetiyanon K,
Wittaya-Areekul S, Ingkaninan K. Determination
of pseudojujubogenin glycosides from Brahmi
based on immunoassay using a monoclonal
antibody against bacopaside |. Phytochem
Anal 2007; 18(5):411-418.

Pongkitwitoon B, Sakamoto S, Morinaga O, et al.
Single-chain variable fragment antibody
against ginsenoside Re as an effective tool
for the determination of ginsenosides in vari-
ous ginsengs. J Nat Med 2011; 65(1): 24-30.

Putalun W, Fukuda N, Tanaka H, Shoyama Y. A one-
step immunochromatographic assay for detect-
ing ginsenosides Rb1 and Rg1. Anal Bioanal
Chem 2004a; 378(5):1338-1341.

Putalun W, Morinaga O, Tanaka H, Shoyama Y.

Development of a one-step immunochro-

matographic strip test for the detection of

sennosides A and B. Phytochem Anal 2004;

15(2):112-116.

Putalun W, Tanaka H, Shoyama Y. Rapid detection of
glycyrrhizin by immunochromatographic assay.
Phytochem Anal 2005; 16(5):370-4.



Applications of monoclonal antibodies and single chain variable fragments in pharmacognosy

Juengwatanatrakul T.

IJPS

Vol. 7 No 3 September-December 2011

Putalun W, Tanaka H, Shoyama Y. Rapid separation
of solasodine glycosides by an immunoaffinity
column using anti-solamargine monoclonal
antibody. Cytotechnology 1999; 31(1-2):153
158.

W, Tanaka H, Yahara S, Lhieochaiphan

S, Shoyama Y. Survey of solasodine-type

Putalun

glycoalkaloids by western blotting and ELISA
using anti-solamargine monoclonal antibody.
Biol Pharm Bull 2000; 23(1):72-5.

Putalun W, Taura F, Qing W, Matsushita H, Tanaka
H, Shoyama Y. Anti-solasodine glycoside
single-chain Fv antibody stimulates biosynthe-
sis of solasodine glycoside in plants. Plant Cell
Rep 2003; 22(5):344-349.

Putalun W. Technology of compact MAb and its

application for medicinal plant breeding named

as missile type molecular breeding. Current

Drug Discovery Technologies 2011; 8:24-31.

Sakamoto S, Putalun W, Tsuchihashi R, Morimoto
S, Kinjo J, Tanaka H. Development of an
enzyme-linked immunosorbent assay (ELISA)
using highly-specific monoclonal antibodies
against plumbagin. Anal ChimActa 2008;
607(1):100-105.

Sakamoto S, Taura F, Putalun W, et al. Construction
and expression of specificity-improved
single - chain variable fragments against the
bioactive naphthoquinone, plumbagin. Biol
Pharm Bull 2009; 32 (3): 434-439.

Sakamoto S, Taura F, Tsuchihashi R, et al. Expression,
purification, and characterization of
anti-plumbagin single-chain variable fragment
antibody in Sf9 insect cell. Hybridomas 2010;
29(6):481-488.

Shan SJ, Tanaka H, Shoyama Y. Enzyme-linked
immunosorbent assay for glycyrrhizin
using anti-glycyrrhizin monoclonal antibody
and an eastern blotting technique for glucuro-
nides of glycyrrhetic acid. Anal Chem 2001;
73(24):5784-5790.

12

Shan SJ, Putalun W, Fukuda N, Morinaga O, Tanaka H,
Shoyama Y. ELISA, Western blotting, immuno-
cytolocalization and immunoaffinity column for
naturally occuring bioactive compounds using
monoclonal antibodies. J Food and Drugs
Analysis 2000; 8(4): 258-269.

Shoyama Y, Fukada T, Murakami H. Production of
monoclonal antibodies and ELISA for thebaine
and codeine. Cytotechnology 1996; 19: 55-61.

Shoyama Y, Morinaga O, Putalun W, Juengwatanatrakul
T, Tanaka H. New strategy for the analysis of
traditional Chinese medicine using monoclonal
antibodies.Proceeding of The 2nd Sino-Thai
International Conference 2007a. 2-6th Decem-
ber 2007; 2: 35-39.

Shoyama Y. Monoclonal antibodies against small
molecule natural products and their applica-
tions, Eastern blotting and knockout extract.
Pharmaceuticals 2011; 4: 950-963.

Shoyama Y. Pharmacognosical study during 40 years.
Yakugakuzasshi 2007; 127(10):1593-1620.

Sritularak B, Morinaga O, Yuan CS, Shoyama Y, Tanaka
H. Quantitative analysis of ginsenosides Rb1,
Rg1, and Re in American ginseng berry and
flower samples by ELISA using monoclonal
antibodies. J Nat Med 2009; 63(3):360-3.

Sritularuk B, Juengwatanatrakul T, PutalunW, Tanaka
H, MorimotoS. A rapid one-step immuno-
chromato- graphic assay for the detection of
asiaticoside. J Nat Med 2011; DOI 10.1007/
s11418-011-0582-2. [In press]

Tanaka H, Fukuda N, Shoyama Y. Eastern blotting and
immunoaffinity concentration using monoclonal
antibody for ginseng saponins in the field of
traditional Chinese medicines. J Agric Food
Chem 2007a; 55(10):3783-7.



2. INFTEEATIR

97 7 adufi 3 n.0. - 5.0. 2554

nsdszgndltlululaaussuanfiveduaziudrnudsiumoidodlunundsim

so Lo oo
MANA IIAUAIN

Tanaka H, Putalun W, De-Eknamkul W, Matangkas-
ombut O, Shoyama Y. Preparation of a novel
monoclonal antibody against the antimalarial
drugs, artemisinin and artesunate. Planta Med
2007b; 73(10):1127-1132.

Tanaka H, Putalun W, Tsuzaki C, Shoyama Y. A simple
determination of steroidal alkaloid glycosides
by thin-layer chromatography immunostaining
using monoclonal antibody against solamar-
gine. FEBS Lett 1997; 404(2-3): 279-82.

Tanaka H, Shoyama Y. Monoclonal antibody against
tetrahydrocannabinolic acid distinguishes
Cannabis sativa samples from different plant
species. Forensic Scilnt 1999; 106(3):135-46.

Tian M, Tanaka H, Shang M, et al. Production,
characterization of a monoclonal antibody
against aristolochic acid-Il and development
of its assay system. Am J Chin Med 2008;
36(2):425-36.

Tothiam C, Phrompittayarat W, Putalun W, et al. An
enzyme-linked immunosorbant assay using
monoclonal antibody against bacosideA(3)
for determination of jujubogenin glycosides in
Bacopamonnieri (L.) Wettst. Phytochem Anal
2011; DOI 10.1002/pca.1293. [In Press]

Uto T, Tuvshintogtokh I, Shoyama Y. Preparation of
knockout extract for determination of really
active compound using MAb. Current Drug
Discovery Technologies 2011; 8:16-23.

Xu J, Tanaka H, Shoyama Y. One-step immunochroma-
tographic separation and ELISA quantifica-
tion of glycyrrhizin from traditional Chinese
medicines.J Chromatogr B Analyt Technol
Biomed Life Sci 2007; 850(1-2):53-8.

13

Xuan L, Tanaka H, Xu Y, Shoyama Y. Preparation
of monoclonal antibody against crocin and
its characterization. Cytotechnology 1999;
29(1):65-70.

Yanagihara H, Sakata R, Minami H, Tanaka H,
Shoyama Y, Murakami H. Immunoaffinity
column chromatography against forskolin
using an anti-forskolin monoclonal antibody
and its applications. Anal Chim Acta 1996 ;
335: 63 70.

Yanagihara H, Sakata R, Shoyama Y, Murakami H.
Rapid analysis of small samples containing
forskolin using monoclonal antibodies. Planta
Med 1996 b; 62:169-172.

Yokota S, Onohara Y, Shoyama Y. Immunofluorescence
and Immunoelectron Microscopic Localization
of Medicinal Substance, Rb1, in Several Plant
Parts of Panax ginseng. Current Drug Discov-
ery Technologies 2011; 8:51-59.

Yuan CS, Tanaka H. Bioactivity of american ginseng by
knockout extract preparation using monoclonal
antibody. Current Drug Discovery Technolo-
gies 2011; 8:32-41.

Zhu S, Shimokawa S, Tanaka H, Shoyama Y.

Development of an assay system for

saikosaponin a using anti-saikosaponin a

monoclonal antibodies. Biol Pharm Bull 2004;

27(1):66-71.



