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TAKING ON A TOUGH VIRUS

Flu drugs tend to stop working after the virus mutates enough to become resistant to them,
and the arms race continues apace.
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Antiviral treatments are a critical component of an
effective healthcare response to influenza, but drug
resistance to the treatment-of-choice has public health
officials searching for other options.
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Zachary Taylor, an infectious disease fellow at
the Kaiser Permanente Fontana Medical Center
in Sacramento, California. In part to safeguard
against the possibility of such game-changing
developments, drug developers are slowly
filling the pipeline with alternative therapies
(see ‘Drugs to treat influenza infection’). Each
drug come with side effects, which make them
only worthwhile for those whom the flu could be
potentially lethal — the elderly and the immu-
nocompromised.

Given the wily history of the influenza virus,
any sudden appearance of drug resistance is
certain to concern public health officials. The
first antiviral drugs to combat the disease —
the adamantanes, which target the M2 channel
protein to block virus entry into host cells — are
now essentially useless. The US Centers for Dis-
ease Control and Prevention (CDC) found that
100 % of seasonal H3N2 flu in the 2009-2010
season and 99.8% of 2009 pandemic HINI flu
were resistant to adamantanes.

Oseltamivir belongs to a class of drugs called
neuraminidase inhibitors. These agents block
the active site of a viral protein called neurami-
nidase (N), thereby arresting the influenza virus'
ability to leave the host cell after it proliferates.
The most common way for the influenza virus
to evade oseltamivir is via the H275Y muta-
tion (also known as H274Y) of neuraminidase,
which replaces a single histidine amino acid
with a tyrosine. This alteration interferes with
the drugSs ability to bind to the protein — a prob-
lem acknowledged by the maker of oseltamivir.
“There remains a medical need and room for
additional treatment options, especially for
the management of severe infections and for
improved pandemic preparedness,” says Klaus
Klumpp, Roche’s top virologist. Klumpp says the
Roche is supporting research into new therapies
targeting viral replication as well as other mecha-
nisms, but notes that these efforts are preclinical.

Fortunately, viruses with the H275Y mutation
are still susceptible to a different neuraminidase
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Mitochondria animation

https://www.youtube.com/watch?v=RrS2uR0OUjK4
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sp2 C carbonyl group

sp2 C pure aromatic (benzene)

sp2 aromatic C, 5&6 membered ring junction
sp2 aromatic C, 5 memb. ring HIS

sp2 C atom in the middle of: C=C0-CD=C

sp2 C 5 memb.ring in purines

sp2 C pyrinidines in pos. 5 & 6

sp2 C aromatic 566 memb.ring junct.(TRP)
sp2 C in 5 mem.ring of purines between 2 N
sp2 arom as CQ but in HIS

sp3 aliphatic C

sp2 arom, 5 memb.ring w/1 N and 1 H (HIS)
sp2 arom. 5 memb.ring w/1 N-H and 1 H (HIS)
sp2 arom. 5 memb.ring w/1 subst. (TRP)
nitrile C (Howard et al.)CC,16,243,1995)
sp C (Howard et al.JCC,16,243,1995)
calcium

bonded to nitrogen atoms

aliph. bond. to C without electrwd.group
aliph. bond. to C with 1 electrwd. group
aliph. bond. to C with 2 electrwd.groups
aliph. bond. to C with 3 eletrwd.groups
arom, bond. to C without elctrwd. groups
arom. bond. to C with 1 electrwd. group
arom.at C with 2 elctrwd. gr,+HCOO group
hydroxyl group

hydrogen bonded to sulphur (pol?)

H in TIP3P water

H bonded to C next to positively charged gr
H bond sp C (Howard et al.)CC,16,243,1995
fluorine

chlorine (Applequist)

bromine (Applequist)

iodine  (Applequist)

assumed to be Cl- (ion minus)

'big ion w/ waters' for vacuum (Na+, 6H20)
magnesium

sp2 nitrogen in amide groups

sp2 N in 5 memb.ring w/H atom (HIS)

sp2 N in 5 memb.ring w/LP (HIS,ADE,GUA)
sp2 N in 6 memb.ring w/LP (ADE,GUA)

sp2 N in amino groups

sp3 N for charged amino groups (Lys, etc)
sp3 N for amino groups amino groups

$pZ N

nitrile N (Howard et al.JCC,16,243,1995)
carbonyl group oxygen

carboxyl and phosphate group oxygen
oxygen in TIP3P water

oxygen in hydroxyl group

ether and ester oxygen

phosphate, pol:JACS,112,8543,90,K.).Miller
S in disulfide linkage,pol:JP(,102,2399,98
S in cystine

copper

TxxTTTTTX

iron
lithium, ions pol:J.PhysC,11,1541,(1978)
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HPCIS video
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