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INTRODUCTION

Besides the current pandemic s i tuat ion, due to
COVID-19, ant ib iot ic res istant remains one of the
most worry ing health emergency [1] . The
unneeded and incorrect use of ant ib iot ics is
leading to a pre-ant ibiot ic era, in which s imple
infect ions can ki l l aga in. One of the strategies to
avoid this future is to develop molecules able to
interact with unexploited molecular targets .
Among them, the RNA process ing is a cruc ia l
phys io logica l system that has been recent ly
recognized as explo itable for th is purpose [2] .
RnpA (f igure 1) is a 14 KDa protein of
Staphylococcus Aureus , known to be cruc ia l for,
at least , two important RNA-related bacter ia l
processes : mRNA degradat ion and ptRNA
maturat ion [3] .

Indeed, f i rst ly, RnpA alone can cata lyse the
mRNA degradat ion, control l ing the express ion of
cruc ia l proteins based on the different growth
phases . Secondly, RnpA can assoc iate forming a
r iboprotein complex which cata lyse the removal
of the 5 ’ leader sequence of ptRNA, promot ing
tRNA maturat ion. For these reasons, RnpA arose
as a great potent ia l target for ant ib iot ic therapy.

COMPUTATIONAL DESIGN OF NOVEL DERIVATIVES

Start ing from three known RnpA- inhib itors , we
aimed at understanding which c left of the
protein could be the interact ion site for some, or
a l l , these inhib itors .
Given this , us ing S. aureus RnpA protein, we
performed a Hotspots Maps calcu lat ion and
docked the three known inhib itors (F igure 2) .

As shown in the f igure, one main hotspot scor ing
area was ident i f ied . We docked two of the best
known RnpA inhib itors , RNPA2000 [4 ,5] and
JC1/2 [6] , and we understood the main
interact ion achieved by these compounds . With
these informat ion, we designed a set of 16 novel
der ivat ives to explore the SAR of these c lasses
( f igure 3) :

• Compounds of the A subfami ly are JC1/2
der ivat ives designed to achieve extra-
interact ions with in the binding s i te .

• Compounds of the B subfami ly are RNPA2000
der ivat ives in which the 2-furanyl moiety was
replaced by severa l mono- or di-ha logenated
phenyl r ings .

• Compounds of the C subfami ly are RNPA2000
der ivat ives in which the thiosemicarbazide
moiety was s impl i f ied in f lex ib le or r ig id di-
amides .

BIOLOGICAL EVALUATION

Compounds 1 -16 were evaluated as
ant imicrobia ls toward 3-di fferent S.aureus
stra ins: one Methic i l l in -res istant (MRSA) and two
Methic i l l in -sensit ive (MSSA) .
Moreover, their capabi l i ty of inhib it RnpA was
tested as wel l through in v i t ro assays .

CONCLUSIONS
This prel iminary set of data al lowed us to:
• Predict the key interact ions that RNPA2000 and JC1/2, known RnpA inhib itors , achieve with their molecular

target .
• Understand which molecular changes are product ive or detr imental for the act iv ity. In part icu lar, the

replacement of the 2-furanyl moiety of RNPA2000 with a 3-chlorophenyl r ing led to a 2-fo ld increase in the
ant imicrobial act iv i ty.

• Guide the future invest igat ions in order to obta in more potent and promis ing ant ib iot ics to overcome the very
ser ious problem of ant ibiot ic res istance [7] .
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Figure 1: Structure of RnpA
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Figure 2:  Hopspot map 
analys is  of  RnpA.  

F igure 3:  Structures  of  the reference compounds ( JC1,  JC2 and 
RNPA2000 above)  and of  the compounds object  of  the present  work.  

Compo

und

MIC MIC MIC In vitro Assays

MSSA

(µM)
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UAMS-1 

(µM)
DIC50

(µM)
pIC50
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RNPA2

000
- - 44 275 140

1 >500 >500 >500 72.5 36

2 >500 >500 >500 233 37

3 >500 >500 >500 324 >500

4 311 311 250 66 50

5 >500 >500 >500 >500 75

6 21.1 21.1 64 53 59

7 24.7 24.7 31.25 77 28

8 22.2 22.2 62.5 49 76

9 >500 18.9 tdb tbd tdb

10 21.1 21.1 1.96 188 33

11 >500 >500 >500 31 153

12 >500 >500 >500 165 423

13 >500 >500 >500 198 >500

14 >500 >500 >500 174 25

15 tdb tdb tdb tdb tdb

16 tdb tdb tdb tdb tdb

Re a ge n t s a n d s o l ve nt s : a ) D PPA , T EA , to l u e n e , 9 5 ° C , 4 0 m i n ; b ) co r re s p o n d i n g a m i n e , t o l u e n e , 9 5 ° C ; c ) M e t hy l 2 - c h l o ro a c e ta te , K 2CO 3,
D M F, 5 0 ° C , 1 . 5 h ; d ) H yd ra z i n e hyd ra te , M et h a n o l , Re f l u x , 1 6 h ; e ) S O C l 2 , Ref l u x , 1 h ; f ) Po ta s s i u m t h i o c ya n a te , A c et o n i t r i l e , ro o m
te m p e rat u re ( R T ) , 1 h ; g ) A c et o n i t r i l e , RT, 3 0 m i n . h ) 1 - 2 . 5 N a q u e o u s Na O H , M e O H , RT, 1 . 5 h ; 2 - S O C l 2 , re f l u x , 1 h ; i ) N - Bo c
c o r re s p o n d i n g a m i n e , T EA , D C M , R T, 3 h ; l ) 1 0 % a q u e o u s H C l , M e O H , re f l u x , 0 . 5 h ; m ) c o r re s p o n d i n g a c i l y c h l o r i d e , T EA , D C M , R T, 1 h .

Ta b l e  1 :  A nt i m i c r ob i a l  a c t i v i t i e s  o f  co m p o u n d s  1 - 1 6 .  T b d
=  to  b e  d e te r m i n e d .


