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Viruses

• Microscopic organism           
(Lodish et al., 2000)

• Parasite that uses animal 
and plant kingdoms 
(Davidson et al., 2005)

• Overtake cellular processes 
• Lack ribosomes (Wessner, 2010)

http://m icro.m agnet.fsu .edu/cells/virus.htm l

http://m icro.m agnet.fsu .edu/cells/virus.htm l
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Influenza
• Caused by influenza virus
• Millions of infections per annum 

(Centers for Disease Control and Prevention, 
2016) 

• Two forms of viral transmission 
(Bean et al., 1982) (Bridges et al., 2003)

• Contact with respiratory droplets
• Contact with infected surface 

• Common symptoms (CDC, 2016)

https://en.w ikipedia.org/w iki/Influenza
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Viral Polymerase
• Targeted by antivirals
• Three subunits of 

polymerase: PA, PB1, PB2
• Four types (Choi, 2012)

1. RNA-dependent RNA 
polymerase

2. RNA-dependent DNA 
polymerase

3. DNA-dependent RNA 
polymerase

4. DNA-dependent DNA 
polymerase
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Viral Polymerase

• Functions (Choi, 2012)

1. Recognize binding 
sites

2. Ensure elongation
3. Terminate replication 

at the end of the 
genome

4. Coordinate nucleic 
acid synthesis

http://w w w .scienceinschool.org/sites/default/files/articleContentIm ages/11/influenza/issue11influenza2_l.jpg

Introduction Review of Literature   Objectives/Hypotheses   Methods   Results   Discussion   Bibliography



!"#$%&"'()*"+,"%-$&(.&

! /,-(0&+)1")(21", 30&421"($)567),#)
89).%:%"10);<1(.)&0)($=>)5667?)

! 9-01@10A)(-01@(0&+):A)2("B("&.&)
;C" 5D?)1,".);<1(.)&0)($=>)5667?

! E,0(01,"),#)+4%B).1+&3-F(1"))))))))))))
;G,"B)&0)($=>)56HI?

F00J.KLLM M M =.41=-,2LM ,4NLJ4,O&-0.L1"#$%&"'(34"( 3+&J&"+&"034"( 3J,$A2 &4(.&34+4J31"F1:10,4.

!"04,+%-01,")))E&@1&M),#)/10&4(0%4&)))P:O&-01@&.LQAJ,0F&.&.)))C&0F,+.)))E&.%$0.)))<1.-%..1,")))R1:$1,B4(JFA



!"#$%&'()*+,("-"./)0+&$1

! 234(3$,5%61%)!,'+7%)8+'%9
! :+54);<=%9);>()?63@63%1%)+(31
! A$'63'B)2CCDE9)F3%)?63@63%1%)+(3

! A$'63')0+&$1)&%=56,%1)2)>+'G)E)6')CCD

! !H1%3,%)(I)+(3),G63@%1)+3G+H+'+(3

G''=9""> > > J36'$&%J,(?"3H'"K($&365"7L-"3M"I+@N'6H"3H'JCO.ONPCJG'? 5

Q3'&(4$,'+(3)))*%7+%>)(I)R+'%&6'$&%)))FHK%,'+7%1"S<=('G%1%1)))A%'G(41)))*%1$5'1)))E+1,$11+(3)))T+H5+(@&6=G<



!"#"$%&'()*+"&,-."

/0(1","%2-3"(,'"(&'$34"#(-3("55"&,-."3"##05(30."6(1%74(
&0280731#(03(,'"(-3'-*-,-03(05(,'"(-3567"39$(.-%$6(

"31037&6"$#"(17"(,0(.-%$6(27,$,-03:

;3,%017&,-03(((!".-"<(05(=-,"%$,7%"((()*+"&,-."#>?@80,'"#"# A",'01#(((!"#76,#(((B-#&7##-03(((C-*6-04%$8'@



!"#"$%&'()*+,-'"#"#

./(011(,2(-'"( 3,4"1(5%67#(8911('$4"($(5"&%"$#"(93("22"&-94"3"##($7$93#-(
-'"(:..;<(=6-$3-(49%6#(93(&,=+$%9#,3(-,(-'"(8915(-*+"(49%6#/(

>/?'9#(5"&%"$#"(93("22"&-94"3"##(8911(%$37"(2%,=($(#197'-(5"&%"$#"(-,($(
1$%7"(5"&%"$#"(5"+"35937(,3(-'"(#-%6&-6%"(,2(-'"(3,4"1(5%67(

&,=+,635/(((

@3-%,56&-9,3(((!"49"8(,2(A9-"%$-6%"(((BCD"&-94"#E)*+,-'"#"#F"-',5#(((!"#61-#(((<9#&6##9,3(((G9C19,7%$+'*



!"#$%&'
() *"++,*-+#-.",%/,

!0&12340.56,
*0212",71&2"6,
*"++'

82#.%&-9#1%2,,,:";1"<,%/,=1#".0#-.",,,>5?"9#1;"'@A6B%#$"'"',,,!"#$%&' :"'-+#',,,41'9-''1%2,,,C15+1%D.0B$6

$##B'E@@< < < )#$".F %/1'$".)9%F@9%2#"2#@&0F @=1/"G"9$@D+%50+@+1/"3'91"29" '@1F 0D"'@HI(J@9"++39-+#-."3B+0'#19'35022".3KLHMNHH)?BD
$##BE@@< < < );1.%+%D6)< '@< B39%2#"2#@-B+%0&'@NHHO@HL@B+0P-"30''06)?BD

N),,,Q"2".0#1%2,%/,
R#%9S,T1.-'

U),,,,V+0P-",:"&-9#1%2,
W''06'

K),,,*0+9-+0#1%2,%/
V".9"2#,82$151#1%2



Drug 1* Drug 2 Drug 3 Drug 4 Drug 5
10 μM !"#"$ %&#'! ()#"* +!#"& ))#'"

50 μM +'#(" ""#$( %&#'! ""#$( *(#$"

100 μM %)#+' $"#!* **#") $)#*+ %$#%)

,-./01.
!"#$%&'

(%)*%+,&-+./#/,/0+&01&($"23%45&6/$7&!89%

Drug 1* Drug 2 Drug 3 Drug 4 Drug 5
10 μM !%#!) '*#%* )$#%+ +!#'+ +*#$(
50 μM $#$! '+#!' '(#$' )%#$+ '"#'*

100 μM *+#$* '"#'* "%#+$ )$#%+ "+#%"

!"#$%&:
(%)*%+,&-+./#/,/0+&01&($"23%45&;3,"+,&<''=>

?>)3@&'&A"4&,%4,%7&",&*0+*%+,)",/0+4&01&'5&B5&"+7&
'C&D;5&4.0A+&"4&'C5&BC5&"+7&'CC&D;5&

)%49%*,/E%$85&/+&!"#$%4&' "+7&: F

231456/71853999,-:8-;95<9=81-4>1/4-999?@A-718:-.BCDE51F-.-.999G-1F56.999,-./01. H8.7/..853999I8@085J4>EFD



Drug 1* Drug 6 Drug 7 Drug 8 Drug 9
10 μM 9.24 73.11 39.50 9.24 5.88
50 μM 4.20 100.00 93.28 56.30 66.39

100 μM 56.30 100.00 93.28 63.03 76.47

Results
!"#$%&'

(%)*%+,&-+./#/,/0+&01&($"23%45&6/$7&!89%

Drug 1* Drug 6 Drug 7 Drug 8 Drug 9
10 μM 2.20 -15.38 -15.38 -23.63 -13.74
50 μM 13.74 80.22 12.64 20.88 25.82

100 μM 100.00 80.22 57.14 34.07 35.71
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Discussion

• Potential use for 
antivirals

• Changes due to 
mutation

• Commonality of 
mutation

• Prevalence of 
influenza

https://w w w .cdc.gov/flu/w eekly/dow nloadim age.htm ?w =51
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Future Research

! Repeat testing in cells
! Test different strains of influenza
! Conduct animal trials and clinical trials
! Test new drug compounds
! Examine mechanisms of viral inhibition
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