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Influenza Viruses

Influenza viruses:

« Can cause infections in the upper and lower respiratory tract, which can lead
to an illness — influenza (or flu)

Belong to the family Orthomyxoviridae

FIGURE 1. Number* and percentage of respiratory specimens testing positive for influenza reported by clinical laboratories, by influenza virus type and
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Flu Vaccine

1) Seasonal flu vaccine:

» The vaccine works by creating antibodies after about two weeks of vaccination
against infection

* World Health Organization (WHO) predicts the most common influenza for the
upcoming season

« Trivalent or quadrivalent vaccines are available; 2 influenza A viruses (H1IN1
and H3N2) and 1 or 2 influenza B virus(es)

« Used to prevent diseases

Drawbacks:

« Itis difficult to guess what will be circulating the next season

* Frequent antigenic drifts of the viruses

« “Predictions” may not be correct - Low vaccine effectiveness
* Possible side effects like fever, soreness, aches, and etc.
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Anti-influenza Drugs

2) Antiviral drugs:

» Generally, only those who are severely sick or in a high risk group are treated
with antiviral drugs

* They can be used to treat flu complications (e.g. pneumonia)

« The currently available FDA approved antivirals are NA inhibitors: Oseltamivir,
Zanamivir & Peramivir

e Another class of antivirals that blocks M2 ion channels, Adamantanes, are no
longer recommended due to high resistance and severe side effects, like
neuronal diseases

Drawbacks:

« Possible side effects like nausea, vomiting, diarrhea, and etc. (although these
are uncommon)

 Resistance
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Rationale of the Study of Host Factors

« These drawbacks can be enhanced by identifying host cell factors, which are
used by influenza viruses to replicate, and lead to development of potential
drug targets without resistance

»  Therefore, further study has been done to identify the host factors that are
involved during the replication cycle of influenza viruses
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Acid phosphatase 2 (ACP2)is
required for membrane fusion
during influenza virus entry

Jihye Lee, Jinhee Kim, Kidong Son, Anne-Laure Pham Humg d'Alexandry d’Orengiani &
Ji-Young Min




Cellular Targets for Influenza Drugs &
Replication Cycle of Influenza Virus
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The Mechanism of RNA Interference
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Identification of Six Host Factors through siRNA
Screening
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Detection of the Expression Level of NS1-GFP to
Confirm Gene X Knockdown Efficiency

(Conducted by Jihye Lee)

Scramble CSE1L

Ab49 cells in 384 well plate

Infection : A/rPR8 NS1-GFP (HIN1) ET,
Aug. 29, 2013 at 0.8 MOI (6.1 x 108 PFU/ml)
Positive control siRNAs : 10 nM of CSE1L
Gene X siRNA concentration : 10 nM
Determination of inhibitory effect was based
on expression level of viral proteins at 10

hpi

Gene X #1 Gene X #2 Gene X pool

6.3 %

Low viral infection
Low cytotoxicity
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Confirmation of Protein Expression Knockdown
by Western Blot Analysis

SiRNA Infection with Western Blot
transfection Virus Analysis
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Conclusion

 When Gene X was transfected with siRNA, the efficiency of influenza virus
infection was reduced

» Further study will have to be done to determine how Gene X affects viral
replication

 ldentification of the host factors, which are used by influenza viruses to
replicate, can lead to the development of new potential drug targets
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Sequence Analysis

. Influenza virus: B/Florida/04/2006

Purpose: To check whether the genome of the virus is equivalent to the
database (NCBI)

The sequence of the Influenza B Virus was confirmed using One-step RT-
PCR and the software, Sequencher

Private and Confidential
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Sequence Analysis

:-_-__,-.‘ NCBI Resources ] How To (v

1) PCR Primer Design Nucleotide suciooiis B

Advanced

 The segment was divided

into 2 or 3 sections of ~700
bp_ Influenza B virus (B/Florida/4/2006) segment 7, complete sequence

GenBank: CY033877.1
GenBank Graphics

FASTA ~

>CY033877.1 Influenza B virus (B/Florida/4/2006) segment 7, complete sequence

* The beginning and the end
Of eaCh SeCt| O n We re AARTGTCGCTGTTTGCAGACACAATTGCCTACCTGCTTTCATTGACAGAACATCCACAAGECARAGCAGAR

. AMAACARAAAGATGCTTAACTGACATACAGARAGCACTAATTCGCEGCCTCTATCTECTTTTTARAACCCAR

Se I e Cte d fo r p r| m e r S AGACCACGAARGAARANGAAGATTCATCACACAGCCCCTATCAGCAATGECEGACARCAGCARCARARLAG
AAGCGECCTGATTC TAGCTGAGAGAAAMATCACAACATE TG TCAGCTTCCATCAAGCATTTGARATACCAL

F d & R AMGGCCATGARAGCTCAGCCTTACTATATTGTCTCATEETCATGTACCTGAATCCTGGAAAT TATTCAAT
( 0 I’W&I’ eve rS e) GCAAGTAAAACTAGGAACGCTCTGTCCTTTGTCCCARAARCAAGCATCACATTCACACAGGECTCATAGC
AGAGCRAGCGAGATCTTCAGTGCCTCGAGTCAGACGGCAARTGCAGATGGTCTCAGCTATGARCACAGCAR
AAACARTGAATGGAATCGGAAMAGCACGAACACCTTCAAARACTGGCAGAACARACTGCAAAGCAACATTGE

i T h e Cri te rion I | ke th e G C AGTATTGAGATCTCTTGCCECAAGTCARARGRATGGCCGARCGANTTGCARRGGATCTAATGGAAGTGCTR

AMGCACGAGCTCTATGGGAAATTCAGCTCTTGTGAAGAAATACCTATAATCGCTCGAACCATTTCAGATTCT

CcO nte nt Of 40 _ 6 O % p r | mer TTCAATTTGTTCTTTTAT TTTATCAGCTCTCCATTTCGTGCCT TGCACARTAGGACATTTGARTCARATEA
’ AAAAGAGGAGTAAACATGAARATACGAATARAGGGECCARATAARGAGACAATAARCAGACAGETATCAR
TTTTCAGACACACTTACCARRAACARATCCAGGCCARAGAAGCARTGAACCARGTACTCTCTGACARCAT

| en g t h Of -~ 1 8 - 2 2 b p , an d GGAGGTATTGACTGACCACATAGTALTTGAGEGGCTTTCTCCTCARGACATARTARAMATGCCTCARACR

CTTTTCCAGCTACARGARATTCCATTARATTCAATTTTTACTGTACTTCTTACTATGCATTTARGCARATT

melting temperature of 52- CTAATCAATGTCACCAAATARACT
58 °C were satisfied.
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Sequence Analysis

2) One-step RT-PCR

B/Florida/04/06
Seg7_M1/BM2
Lanes 1 2 Kilobases
Target genes M1/BM2 2
Primers 2 ul (1 FL;|1)F1 1l 2 ul (1 FL;IZ)FZ 1yl 10.0 Kb
3.0 kb
Annealing Temp 54.3 511 2.0 kb
() 1.0 kb
Virus Influenza Virus B/Florida
0.5 kb
50°C/1hr
PCR tubes
95°C/15min
Seg 7_M1/BM2_1 Seg 7_M1/BM2_2
94°C/30sec )
PCR Primers TulFt+1 R = TuF2+1puR2=
Platform 47°C=35°C | 39 cycles 2yl 2l
(gradient) /1min
DEPC H20 17 ul 17 ul
72°C/3min
30sec Sample (RNA) 1l 1l
72°C/10min Annealing 54.3 51.1
temperature (°C)
4°C/infinite
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Sequence Analysis

2) One-step RT-PCR

B/Florida/04/06_Segt B/Florida/04/06_Seg?2 B/Florida/04/06_Seg3

B/Florida/04/06_Seg4

B/Florida/04/06_Seg5 B/Florida/04/06_Seg6 B/Florida/04/06_Seqa7 B/Florida/04/06_Seq8
M 1 2 3 4 5 6 M 1 2 3 4

Kilobases

10.0Kb

3.0 Kb
2.0 Kb

1 Kb

0.5 Kb

Kilobases
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3) Sequence ¢

-
M Sequencher "

File Edit Select Contig Sequence

| =] Contigl0001]

El Elvewiew_ I Summary‘li- Cut Map J

4E5) B_Flo_S=g7_1-BFleS=g7R1|[GAACTAGCA
.‘@ ref GAARCTAGCR
{E) B_Flo_S=q7_1-BFloS=g7F1[GAACTAGCA

[J1]24 bases selectes lsn
GAARCTAGCR

i

E] Chromatoegrams from Contig[0001]

I:AGAACTA
bT:)TTiiHT
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Influenza B virus (B/Florida/4/2006) segment 7, complete

sequence
GenRank: CY033877.1

LanEank Graphics
»Z¥033877.1 Influenza B wirus

(B/Floridas4/2008]

segment 7

complete seguence

TTAACTGACATACAGARAGCACTAATT!
TTAACTGACATACAGAARAGCACTRATT
TTAACTGACATACAGARAGCACTRATT!

170 lis0 | EEY)
TTAACTGACATACAGARAGCACTAATT!




Impressions

« Great 1:1 mentorship program for scientific discussions, experiments & general
guidance and inspiration

 Learned how real research differs from science learned in the classroom

« Various hands-on experiments (e.g. RT-PCR, gel electrophoresis, Western
Blot & etc.) helped me improve my laboratory technigues.
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Plan After the Internship

| plan to return to my university to complete my last year for a bachelor’s degree
and participate in research. | expect to utilize my research internship experience
at UST-IPK campus in school and research laboratories. Upon the completion of
my bachelor’s degree, | hope to pursue a career in the field of medicine.
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Influenza Viruses

Influenza A virus:

Affects a wide range of mammalian & avian species

The only type that can cause pandemics — e.g. 1918 Spanish Flu
Can be divided into subtypes based on their glycoproteins
Causes severe illnesses

a Lipid envelope derived from host cell

Highly mutagenic

Yi Shi et al. 2014. Nat Rev Microbiol.
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Influenza Viruses

Influenza B Virus:

 Has 8 single-stranded RNA segments

« Cannot cause human pandemics but can cause epidemics
«  Can only go through antigenic drift

« Mainly affects humans

«  Currently circulating influenza B viruses belong to either B/Yamagata or
B/Victoria

» Influenza A and B viruses circulate and cause epidemics

Influenza C Virus:
*  Only has 7 single-stranded RNA segments
«  Cannot cause human pandemics/epidemics
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