Corallopyronin A: a new anti-filarial drug
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\ « Current drugs only kill microfilariae
[ [ oo N « Diethylcarbamazine (+ albendazole)
[ iz © | « |lvermectin (+ albendazole) in Africa
S b\ :
= « Adult worms are long lived (>8 years)
* Requires years of annual treatment
» Evidence of resistance

~150 million people infected
>1.3 billion at risk

\\ — A macrofilaricidal drug is needed
aricidal dru

B\
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Background (Wolbachia) : EHAYEL?ES?M

« Symbionts in many arthropods and filariae
-+ Order: Rickettsiales
. « Vertical transmission via oocytes

 Embryos/developing larvae only
survive with Wolbachia

. + Treatment with tetracyclines/rifampicin
depletes Wolbachia

» Blocks embryogenesis and molting
 Kills adult worms (>4 weeks)

* Fewer adverse reactions to DEC/IVM
* Reverses early LF pathology
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L
Wolbachia behind multiple physical barriers _1]
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Corallopyronin A (CorA)

CH, CHj 0 OH

Corallo nin A
R - pyroni

e Corallococcus coralloides open clamp
— Soil Myxobacteria (gliding bacteria) irtly closed clamy
* Effective against Gram-positive bacteria fully closed clamp

* Gram-negative Ato/C mutants
* Ineffective against Mycobacterium spp.

* Non-toxic : '
) _ , switch region
* MoA: different from rifamycins 5
e Effective against rifampicin-resistant rifamycin target -

Staphylococcus aureus

\

Schiefer et al. 2012, J Inf Dis; Patents Pending: EP12 721 456.7 and US14/115,358 Seite 5




Corallopyronin A

' I, b b
W corl - cont | cori | cort w
! Tt L4 L4 Ld L |
.'lllll..
.

|I i
i

|
I I|I
f’ ) 'y

{ . . N W
coeA ;{ conS conl? } felely = }'ccr.er carGH carﬁﬂ m oy }cch} coriv } con’ )J

@ 9D @ © w9 ) e @ @ ' '

universitats
klinikkumbonn

I, I,
I corl >|

cord >| corf .>
CEmIE PR

e @@@@

'\'J:c.

I
L
0 et
e
xﬁ{frwyw
o]
*

HaC

i - Lo OH
", "‘\.“'-.,_ e Pyrone ring formation (CorB)
"y th]

= T
= e
E Cleawvage from Corl {Corf) | . H
| ] (o} M \I/O o
i Pre-Corallopyronin
AN

€ . /
;d
e fL 1 l]{ Isomerization of ﬂ.zg? (Cor) /
\ H+C .-:1I (_";} ,\:L . Oiydrox;datmn at C-24 [(CorO)
\ %\ ;__::. /

Seite 6



Corallopyronin A binding site is

conserved in bacteria
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RpoBC wBm
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RpoB M. tuberculosis
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RpoB M. smegmatis
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CorA treatment depletes Wolbachia _
from Aedes albopictus cells

Incubate with antibiotics;
changed every third day

>

Harvest cells on days O, 3, 6,

Isolate DNA
C6/36 cells infected

with Wolbachia
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Quatify depletion
of Wolbachia

ECsp = 0.025 pg/ml (47.4 nM)

2.0 -1.5

16srRNA/Actin Ratio

Treatment

1.89 uM CorA is equivalent to 7.8 yM of doxycycline Seite 8
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CorA depletes Wolbachia from ‘1
Litomosoides sigmodontis
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CorA depletes Wolbachia
from adult worms
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CorA PK in mice
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AUC Cmax

—5 mg/kg oral

75.39 0.88

5 mg/kg i.p. 97.85 1.41

—35 mg/kg oral 260.33 4.936

pg/ml

35 mg/kgi.p. 354.67 6.15

70 mg/kgip. 81127 11.74

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200
Minutes
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CorA is not cytotoxic

1 pg/mL

E

/

L e Cedex xCell
Viable cells  Viable cells  Viable cells
- in relationto in relationto in relation to
control (%) control (%) control (%)
100.0 100.0 100.0
24.2 9.3 11.2
200 pg/mL
89.0 81.6 90.8
20 pg/mL
102.9 96.1 101.8
2 ug/mL
98.2 93.0 106.7
0.2 pg/mL
100.4 91.6 107.9
0.02 pg/mL
—_— —
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Cedex
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101.1

/
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CYP450s are minimally regulated ‘1

E oo
1= |

3 Ao f « Microarray of HepG2 treated 6
" ' hours with CorA 15 pg/ml
§_ g ..
8 - e « 32 transcripts up-regulated
E - s 36 transcripts down-regulated

1 Lt ey ] * None encode cytochrome P4503A4

o PR o | « CYP4504F2 down-regulated 2-fold
e " (CorA 100 pg/ml)
0 | | |
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U
CYP450 3A4 is not inhibited 1

RLU
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solubility:

pH 1 (stomach) 0.0001 mg/mi
pH 6 (small int.)0.029 mg/ml
pH 7.4 (blood) 0.723 mg/ml

CorAH<—— CorA -+ H*

weak acid: pKa = 3.6

Despite poor solubility at
absorption site (small intestine)
no issues with oral bioavailability
—> in vivo sink of highly permeable
assessed by lipophilic CorA

Octanol water distribution coefficient
log D: _ [CorAH] ¢t +[CorA™] et

D
pH 1 (stomach) 5.42 [CorAH]y o +[CorA™]p o
pH 6 (small int.)3.00

Despite high degree of ionization /
w still highly lipophilic /
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Conclusions and Outlook ‘q

* Wolbachia RNAP is predicted to bind CorA

* Fills binding pocket of the switch region, prevents closing
e Limited chance of rifamycin cross-resistance

* CorA depleted Wolbachia from a infected insect cell line
EC.,=47.4nM

* CorA is effective in vivo
 Depletes Wolbachia > 2-logs from larvae and adults

* See expected phenotypes: blocked larval development and Mf release

e CorA is not cytotoxic in the effective dose range
* CYP450 3A4 is not induced nor inhibited

* Negative drug-drug interaction are limited ?
~* ADME and preclinics within the German Center for Infection
\ /
Research (DZIF)
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