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1. Introduction

Bacteria exposed to penicillin antibiotic may produce penicillinase (TEM family
enzymes) that catalyses the irreversible hydrolysis of penicillin, providing bacterial
resistance. The most frequently produced penicillinase is TEM-1 enzyme [1].
Camelidae antibody (nanobody) has been shown to inhibit TEM-1 enzyme [2].

As consequence of the large clinical usage of penicillin, bacteria have responded by
developing improved resistance mechanism. In particular, a mutant of TEM-1 enzyme,

TEM-"
TEM-"
GIn39

21 enzyme has been identified in pathogen [3]. TEM-121 enzyme differs from

enzyme by six amino acid substitutions that are not directly in the active site:
_ys, Glu104Lys, Arg164Ser, Ala237Thr, Glu240Lys, and Arg244Ser.
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B-Lactamase This work contributes to understand inhibition of
ciin ~ B-latamagy |nhibitor  TEM enzymes by the antibody cAbrg.1.
For this purpose, several research approaches
were used:

» Enzyme kinetics

» Crystallography

» Al protein’s 3D structure prediction
(AlphaFold 2)
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3. NMR Chemical Shifts Perturbations (CSP)
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5. NMR Relaxation at us — ms time scale (2)
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2. Crystallography

> CAbrgy., inhibits TEM-1 and TEM-121
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> TEM-121 is a TEM-1 mutant :

» Both TEM-1/cAbgy.s, and TEM-

similar

KERFF (CIP) and Fréderic CAWEZ (CIP)

121/cAb+gy.4 3D structures are very

» Antibody does not bind to enzymes active sites, but to the hinge region
(residues 213-218) of enzymes TEM-1 and TEM-121

L How does inhibition occur ?

4. NMR Relaxation at us — ms time scale (1)

x1072

r—32.5— *

'S SR U N B
! t

>
=

B 0.0 1 1 |E|l
g T+t

i

1
TI+ g

B1=20Hz

.14
..o ISW(DCEST) = 700 Hz 172Ala
124 122 120 118 116
B position (ppm)
2 1072
E ) S N S SRS S
LI g—
Bl =20 Hz

0.6

0.5 1

0.4 1

0.3 1

Iy

0.2 1

0.1 1

SW(DCEST) = 800 Hz

0.0

172Ala

Iy

126 124 122 120 118
B; position (ppm)

116

/o

X
N 2.5 4

0.0

0.4 1

0.3 A

0.2

0.1 A

0.0

Tf—fé4—*—0—'—{—f—FT+7* g _ r} ! 1

N gt b
1

Bl1=42Hz

CPMG_15N_TR

30 A

2.5 4
i

0.0 +4
-2.54,

0.5 1
0.4
0.3 1
0.2 1

0.1 -

0.0

SW(DCEST) = 700 Hz 172Ala
124 122 120 118 116 0 200 400 600 800 1000
B; position (ppm)  Vcrme (Hz)
x1072
b by b ER R U B Ly
t : 11 +I+++* 'g_l_i R EEREE ¢
Bl1=42Hz |
30
{ CPMG_15N_TR
28
7: 26
131Asp
22 4 ;
SW(DCEST) = 800 Hz 172Ala ¢ — TS -
20 A

126

124 122 120 118 116 0 200 400 600 800 1000
B; position (ppm) . VcpMG (Hz)

TEM-1 2H15N

DCEST
kex|S™1] =119.6 £3.6
P:[%] = 1.56 £ 0.03

K¢e[S™'| =1.87 £0.03

CPMG_15N_TR
kex|S™1] =759.3+66.1
P;[%] =2.62 *0.34

Kgp[S™1] = 19.75 £ 4.09

TEM-121 is more mobile than TEM-1!
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