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Entamoeba histolytica cyst

3L 3.58cm

Amoebic liver abscess

stained with iodine
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Immunoelectrophoretic patterns of anfibody in

sera of patients with amoebic liver atbscess
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Immunoelectrophoresis Test for Amoebiasis*
T. SAVANAT, M.B., Ph.D. & WANPEN CHAICUMPA, D.V.M.

Haemagglutination and immunoelectrophoresis tests were investigated to find which was
more suitable for the immunodiagnosis of amoebiasis. Both tests were positive in more than
90 % of sera from patients with amoebic liver abscess. With serum from blood donors and
patients with other diseases a much lower percentage of positives was given by the
immunoelectrophoresis test, showing that this test had a closer correlation with clinically

important disease.

The immunoelectrophoretic patterns were of several varieties, but a single prominent
band located near the well was considered as characteristic of amoebiasis.
Follow-up studies showed thar borh haemagglutinating and precipitating antibodies

persisted for several months,

accompanied in certain patients by changes in the

immunoelectrophoretic pattern. Antibody activities were shown by means of column
chromatography and * reversed” immunoelectrophoresis to be associated with serum IgG.

Although the parasitological diagnosis of amoe-
biasis is satisfactory in intestinal forms of the
disease, it is not satisfactory in cases of liver abscess.
Amoebae are often not found in the aspirated pus,
and the diagnosis of amoebiasis is usually made
presumptiveély on the finding of sterile pus of
characteristic appearance. In patients with abscesses
that are deep, small or multiple, the diagnosis is
often delayed owing to difficulty in obtaining pus,
sometimes with unhaopv conseauences. The need for

sensitized red blood cells is required for each
performance of the test. It is obviously uneconomical
when only a few serum samples are tested at a time.
Furthermore, the persistence of the haemagglutinat-
ing antibody long after the actual infection has
subsided makes it difficult to differentiate between
present and past infection.

By virtue of its better resolution, immunoelectro-
phoresis (IEP) is theoretically considered to be
sunerior_to the gel-diffusion test. The TEP was nsed




Ph. D. tenure under Colombo plan scholarship

Intestinal Immunity against Vibrio cholerae

Intestinal antibody protects against V. cholerae
n intestine

Mechanisms: Not complement-mediated

Not phagocytosis

Prevention of attachment to intestinal epithelium

5 publications in J Infect Disease (1972-1975)



What was the cell structure that V. cholerae
used for intestinal attachment?

WHOQO Grant from WHO Head Quarter in Geneva
(US$ 2,000)

Cell bound hemagglutinin

-
Toxin co-regulated pili (TCP)
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a toxin-co-regulated pilus (TCP)
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V. cholerae
attachment and
colonization in small

Intestine

D:PPT\Bacteril Pathogenicity; Prof. Wanpen Chaicumpa

Infect Immun 14:527, 1976



Subunit oral cholera vaccine

1. Toxin co-regulated pili
2. lipopolysaccharide
. B subunit of cholera toxin

*

Liposome as adjuvant

} Prevent alfachment

—_— Neutralize toxin
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= Vibrio cholerae, Salmonella, Listeria

= Typhoid, Leptospirosis, Scrub typhus
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Chole Dot
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1. Dot specimen (3 pl; rectal swab/alkaline peptone solution) onto NC strip, air
dried (5 mins)

| *specimen/unknown 1

 specimen/unknown 2

. * Positive control

 specimen/unknown 3

* Negative control

. *specimen/unknown 4

* specimen/unknown 5 NC strip




2. Block with blocking solution (10 mins & wash )

Test strip

* Positive control

* Negative control







4. React with anti-mouse immunoglobulin-enzyme conjugate (
(10 mins & wash)
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5. React with substrate (+ S ) (5 mins =3 2 2 color change)
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V. cholerae O1 Detection in Rectal Swabs of Diarrheic Patients by
Dot-ELISA and Culture Method

Dot-blot ELISA

Culture method Total
Positive Negative

« Culture positive 14 0 14

« Culture negative 0 197 197

« Total 14 197 211

Complete agreement between the two methods



V. cholerae O1 Detection From Rectal Swabs of Case Contacts
by Dot-ELISA and Culture Method

Dot-blot ELISA
Total
Positive Negative
 Culture positive 20 1 21
* Culture negative 0 394 394
* Total 20 395 415

Diagnostic sensitivity 95.2%




Statistical Interpretations of the Dot- ELISA and the Culture Method

Diarrheic Patients (%) Case Contacts (%)

» Sensitivity 100 95.2

 Specificity 100 100
ositive predictive value 100 100

* Negative predictive value 100 99.7

- Efficacy 100 99.8

» Kappa (k) value 100 95.1

Perfect agreement between Excellent agreement between
the two tests beyond chance  the two tests beyond chance




Immunochromatographic test kit for Saimonella
detection
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Examples of results: culture method, PCR, and ICT of food samples

Date Markets Sample Result of Real- ICT
Salmonella time
culture PCR (Ct)
8-09-14 Market 1 Pork Negafive -(30.64) Negative ‘—_
Pork2 Negative -(29.62) Negative
Chickenl Negatfive -(29.64) Negaftive
Beefl Positive +(16.22) Positive ! IIIIIIIIIIIIIIII
29<09-14  Market 2 Pork3 Positive +(15.75) Positive '
Chicken2 Posifive  +(16.04) Posiive
Chicken3 Positive  +(15.38) Positive ?
Chicken4 Positive +(15.57) Positive _4. j
29-09-14  Market 3 Pork4 Positive +(15.37) Positive ........_.......
Beef2 Positive +(16.69) Positive
6-10-14 Market 4 Pork5 Positive +(18.4) Positive ] - —
Porké Positive +(17.79) Positive .__I._.]
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Gnathostomiasis: Gnathostoma spinigerum
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We15A290 Gnathostoma spinigerum

Definitive host
(cat, dog, tiger, leopard)

Accidental host (man)

advanced 3" stage larvae eggs and
In fresh-water fish, amphibian, 1st stage larvae
reptile, avian, mammal in fresh water

2"d stage & early 34 stage larvae
In cyclops -




Cutaneous gnathostomiasis opthalmitis Occular gnathostomiasis
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Wa15uaulus (Angiosstrongylus cantonensis)

Infective stage larva

31 kDa
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Strongyloidiasis
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Mouse hybridomas and MADs: specific antigen of

G. spinigerum, Salmonella spp., Leptospira spp.
Shigella spp., Vibrio spp., Enterohemorrhagic E. coli
(O157; shiga toxins 1 & 2), toxins, allergens, etc.

Test kits: antigen/antibody-based ELISA and -
Immunochromatography (ICT) / strip test: ]
Lepto, scrub typhus, Salmo, etc. 1

Recombinant proteins: viruses, bacteria, parasites,

allergens

Plasmids & Protein expression hosts: bacteria, cell

lines

()] u hWw



Diagnostics:

detection reagents

o
® Can be highly specific Gluten
* High affinity to target ® Viral proteins
* Easy to produce * Bacterial antigens
¢ Easy to engineer * Etc
® Can be immunogenic .




Engineered monoclonal antibodies: Therapeutics

® Phage display libraries/technology

- human single-chain antibody (HuscFv) library (2006)
- humanized-nanobody (VH/V H) library (2007)

®* Human/humanized monoclonal antibodies:

scFv, nanobodies, Intact 1gG

®* Hybridoma technology: chimeric, humanized (CDR grafting/resurfacing)

Transbody technology: cell penetrable antibodies
® Know how on GMP production: Siam Biosciences & MUBIO (Pilot plant)

- Upstream processing: master cell bank, batch & fed-batch fermentation

- Downstream process: cell homogenization, IB purification, protein refolding &

purification




Therapeutic antibodies: HuscFv / humanized nanobodies / transbodies

1. Viral infections: HCV, influenza, HIV-1, Enteroviruses (EV71), Dengue,

ebolavirus

2. Cancers: GD2, BITE (CD30/CD40), CD19, PIM2, CD22, broad spectrum anti-

cancers: cyclin d1, EGFR, tyrosine kinase, OX40, immune checkpoint, etc.
3. Smake venom: Cobra neurotoxin, phospholipase A2, kaouthiagin
4/ Marine toxins: tetrodotoxin of Puffer

5. Bacterial toxins: anthrax, botulinum, pertussis, tetanus, diphtheria, TSST-1 &
enterotoxins of Staphylococcus aureus, quorum sensing molecules,

exotoxin A of P. aeruginosa




That's all for foday
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INNOVATION
Invention meets Market

LY 1 &
FULRUUYBIUINNTTUL UL U U

"  Product

INVENTION MARKET

Market need,
timing

Something novel

"  Process

B  Service

Innovation = Invention + Commercialization
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YANTIINUTUIAEINNNLNLIHY LazuiasEy

Dermatophagoides D. Pteronyssinus American cockroach
e Periplaneta americana
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University Technology Transfer Office (TTO)




31 9UaTIA WaZHUINIINISHATUYMT 1naliuddesssanduuinnssunazinluly
Uselawiila

Jaynuazauassa

1. landIwlilda1unaen1svaenans Kot luuA1IUADINISVDINATN
Tuaulan

lugursaulunanluszau Industrial Scale 18 (inalulag wazsaan)
ANANNUNNAA1TNUIUAAIALA
sy lunisanevaamalulat




wuanen1suitdeynn wazladegaanudnsa

o ca o ¥V 174
NYUAlangeaNAMUABIN15VE LY (Aan)

A

ANUNAAMULTEIVIRY LUAIUAIN 9

o’dld 1

NIIVIALAU LAZINNBEVBINARNMIINTaglunain

ABINIIUYBNMUAAINY 9 TunsNNAAAMaNINITAIUAN

1

PMNNUILIUTF YIHUIATFIUNAUANAAN ]
LADNLBNYUNNSBUSUNISO8NaANALUlag
Wala vazwnlaniaensu Tun1sarenaawmnalulag




“UINNTSUNANDINUAIULANAG LLay aaulaneg
Y a 99
VBIEUTLNA




That's all for foday




TcpPH

LuxU phosphorylztes LuxD, phosphorylated
LuxO indirectly represses HapR synthesis;
absence of HapR allows aphA expression;
AphA induces transcription of tcpPM  while
transcription of the requlator ToxR seems to
be constitutive

ToxT directly stimulates transcription of ctxAB and
this results in production of CT, ToxT activily
could respond 10 intestinal milieu

Adantionally
CRP (CANP) and PepA (pH response) may negabvely
regulate KcpPH  banscrplion ToxR  could aiso
intependentiy respond to inkestinal signa’s (e.g bik) o
directly modulate ctxd8  tramscription. ArcA gerobic
anaerobkc msporse) and VieSAE  may incegencently
modulate tox T ranscripion.

ToxRS

TcpPH and ToxRS activate transcription of toxT

toxT

Sotjoes




Lipid rafi-caveolac. clathrin-
mediated or ARF6-associated
internalization

Direct traffic to

ER :
Degradasome
(ERAD)
Golgi-associated . . v
rerograde valic o Lipid raft (DIG)
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