In the name of God
Curriculum Vita

Behrokh Farahmand
Ph.D in Molecular Genetic
(Associate Professor)

Influenza and other Respiratory Viruses

Pasteur Institute of Iran, Tehran, Iran.

Phone #: +98 (21)64112183

Fax #:  +98 (21)66496517

Cell #: +912-3845336

Emaill: b_farahmand@pasteur.ac.ir & farahmand.b2@gmail.com

Education:

PhD (Molecular Genetic):NIGEB.

M.Sc(Biochemistry): Tarbiat Modarres university of Tehran IRAN
B.Sc(Chemistry): Tarbiat Moallem university of Tehran IRAN

Research project director:

- Immunogenicity and protectivity evaluation of vaccine candidate construct consist of
immunodominant epitops of influenza virus surface proteins (hamagglutinin and
nuraminidase) in prokaryotic system (no: 1262; accepted in 2021)

- Design, synthesis and evaluation of protective effect of inhaled form of antiviral
peptides against influenza A virus hemagglutinin in mouse model (no: 1026;
accepted in 2019)

- Evaluation of the neutralizing activity of antibodies induced by
H5 influenza vaccines through production of lentiviral pseudovirus
particle (no: 1067)
- Production and protectivity assessment of intranasal administration of
polyclonal Antibodies against whole Influenza A/H1N1virus and conserved proteins
(HA2& M2) in mice (no:944)

- Evaluation of the susceptibility to influenza virus in people suffering from
Hypercholesterolemia and diabetes in terms of IFITM3 polymorphism rs12252-
C(no:831)
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- Prokaryotic production and Immunogenicity assessment of chimer Protein consisting
of Influenza Virus conserved Domains of Hemagglutinin and Matrix proteins (3M2e-
HA2) in mouse model.“2014-2016" (no:759)

- synthesis and Lab scale production of Sucrose monolaurate glycoester as a safe
Biosurfactant .“2014-2016” (no: f13)

- Suspending MDCK cell line for large scale culture of influenza virus “2012-2014”
(no:606)

Research project co-worker:

- Immunogenicity and safety evaluation of Pasto Covac Plus as the booster dose in Iranian adults
aged from 18 to 80 who received two doses of Sinofarm and...(2022-2023)

- Evaluation of Covaxin Baharat India vaccine in symptomatic and asymptomatic
further infection and vaccine escape variants detection "2021-2022"(n0:1226 )

- Optimizing the expression of the active form of neuraminidase in bacterial host to facilitate
pharmacological studies against influenza (2022-2024)

- Long term clinical and serological assessment of confirmed COVID-19 infected
individuals for finding re-infection cases during 1 year after onset of infection "2020-
2021"(no:1158)

- Application evaluation of gemini surfactants as antiviral and virucidal (antiseptic)
"2021-2022"(n0:1129)

- Association of the host genetic risk factors with influenza disease severity 2020-
2021"(no:1188)

- Study of serum Zn and Se levels and metabonomics of the serum of patients of
Covid19 using IHNMR spectroscopy 2020-2021"(n0:1180)

- Isolation, characterization and molecular docking of active compounds of Phlomis
plant and the study of their antiviral effect 2019-2020"(n0:1188)

- Design, Cloning and expression of chimeric protein composed of the antigenic
regions of hemagglutinin and conserved domains of influenza virus in Nicotiana
benthamiana and immunogenicity assessment in mouse model. "2018-
2020"(n0:1183)

- Evaluation of protective and anti-influenza immunity of influenza virosome potency
as carrier of plasmid expressing influenza M2 gene and GM-CSF as genetic adjuvant
in BALB/c mice model*2018-2020"(no: )

- Expression of Hemagglutinin (HA) proteins in lentico plant for production of virus-
like particles as vaccine candidate”2017-2019"(n0:6036).



Application of avian Newcastle disease virus (NDV) in combination with influenza
hemaglutinin Fusogenic membrane glycoproteins (FMGs) gene as novel therapy for
murine model of human papillomavirus —induced cancer"2017-2019"(no: )

Formulation of oil adjuvant with capability to inducing TH1 immune responses'2017-
2018"

Production of influenza virus M2 protein, Leshmania Major HSP70 and M2- HSP
chimeric protein in prokaryotic system (E. coli) and assessment of its
immunogenicity in mice.“2012-2014” (no:611)

Reconstituting a recombinant chimeric influenza virosome associated with VSV as a delivery
system for insect and mammalian cell lines.( Y+)£-Y+ V)

The Isolation and characterization of Recombinant Camelids' Nanobody Against G glycoprotein
of Rabies Virus (2015-2017)

Evaluation gamma inactivated influenza vaccine in inducing protective immune response by
different adjuvant formulations for inmurine influenza model(2023-2024)

longgeminiApplication of avian Newcastle disease virus (NDV) in combination with influenza
hemagglutinin Fusogenic membrane glycoproteins(FMGs) gene as novel therapy for murine
model of human papillomavirus —induced cancer (2017-2019)

Surveying of PF-573,228 effects oninteraction of rabies virus P protein.and FAK(2015-2017)

Antiviral evaluation of crude extractsand organic fractions of eight Iranindigenous medicinal
plants againstinfluenza virus ( 2019)

Isolation, characterization and molecular docking of active compounds of Phlomis plant and the
study of their antiviral effect against influenza virus(2019-2021)

Design, Cloning and expression ofchimeric protein composed of theantigenic regions of
hemagglutininand conserved domains of influenzavirus in Nicotiana benthamiana
andimmunogenicity assessment in.mouse model (2020-2022)

Virosome construction from Influenza virus to include Nucleoprotein gene as DNA
vaccine against the virus. .“2014-2016” (no:762)

Construction of a chimerical expression vector carrying influenza virus M2 protein
and HSP70 gene and protein expression in  COS-7 and/or HEK 293 cells “2009-
2010” (n0:459)

Expression of Human Influenza Hemagglutinin in BES (Baculovirus Expression
system) for subunit vaccine production“2007-2010(no:415)

Immunogenecity of liposome containing influenza nucleocapsid protein and envelope
glycoproteins; Vaccine developmental approach“2005’(no:280)

Standardization of Islet cell isolation and purification for transplanation in diabetic
mice.“2001-2003".



- Evaluation of Plasmodium Falciparum  protease to design inhibitor “1999-
20017(no:140).

- Extraction and purification of (NAD)H by Saccaromyces Cervisiae PTCC 5080
“1998-2000”(no:115).

- Purification of the delta-endotoxin and cytolytic proteins of Bacilious Thuringiensis
Subsp H14 Israclensis and Inspection of toxin effect in Rat cell. “1998-
20007 (n0:180).

- Rapid test for morphine analysis in urine. ““ 2002-2005” (no:1460).

Teachmg & Advising:
Molecular Biology
- Bioinformatic tools in protein vaccine design
- General Virology
- Protein Biochemistry
- General Biochemistry
- Nanotechnology

Thesis supervisor:

- Design, cloning and expression of Recombinant Antigen of SARS-CoV-2 containing
Multi-Epitopes of Spike-Nucleocapsid Chimeric Protein for Serological diagnosis of
COVID-19 disease(2021-2023) (PhD student: Sohrab Sam)

- Design and construction of a peptide vaccine containing hemagglutinin and
neuraminidase type A immunodominant epitopes in the prokaryote system
(Escherichia coli) and assessment of antibody responses and protection in the mouse
model(2020-2022) (PhD student: Mina Mirzaee)

- Design and Production of a epitope based universal vaccine influenza viruses A and
B in prokaryotic system and evaluation of its immunogenicity and protection in
mouse model(2020-2022) (PhD student: Alireza Jalalvand)

- Production and purification of influenza B virus recombinant Nucleoprotein antigen
and preparation of its polyclonal antibody for use in diagnostic tests(2019-
2020)(student: Behzad Tafaghodi)

- Cloning and expression of influenza A virus recombinant Noraminidase antigen for
use in diagnostic tests.(2019-2020) ( student: Zahra Latif).

- Prokaryotic expression and purification of conserved matrix protein 1 (M1) of
influenza A virus, to be used in broadspectrum subunit vaccine cocktails.(2019)(
Student: Marjan Manouchehri)

- Design, Production and protectivity assessment of intranasal administration of
peptide derived antibody CO05 against Influenza A virus Hemagglutinin protein in
mice model(2019-2021)(PhD student: Shima Gholami)

- Construction of a Chimeric subunit vaccine consisting of HAZ2 and NP influenza A
virus Coserved proteins and immunogenicity assessment using MF59 as adjuvant in
animal model(2018-2020) )( PhD student: Fatemeh Karimi)

- Production of a subunit vaccine cocktail containing influenza virus conserved
proteins and immunogenicity assessment using sucrose ester as adjuvant in animal
model(2017-2020) )( PhD student: Ali Torabi)



- Cloning& expression of influenza virus A/HIN1 hemagglutinin conserve domain
(HA2) & nucleoprotein (NP) gene caset in Esherchia coli(E. coli) (2016-2017)(
student: Fatemeh Morshedi)

- Purification of Influenza A (HLN1) Nucleoprotein and preparation of its Polyclonal
Antibody in Rabbits(2016-2017)(student: Mehdi Alikhani)

- Polyclonal antibody Production against HA1 recombinant proteins(2015-
2016)(student:Fatemeh Khosravi)

- Design, construction and expression of tri-fusion protein consist of
Nucleoprotein(NP), hemagglutinin conserved domain(HA2) and three copy number
of matrix protein2 ectodomain (3M2e) of influenza virus A(H1N1) in prokaryotic
system (E .coli)(2014-2015)(student: Shekoofeh Hatami)

- Construction & expression gene casset of influenza virus A/HLN1 hemagglutinin
conserve domain (HA2) & thriplet matrix protein 2 ectodomain (3M2e) &
Leishmania major HSP70 as fusion protein in Esherchia coli(E. coli)(2014-
2015)(student: Elahe Nazeri)

- Polyclonal antibody Production against HA2 & M2 recombinant proteins in order to
serological methods for influenza virus detection(2013-2014) (student:Somayeh
Zamani)

- Cloning & expression of influenza virus hemagglutin small subunit (HA2) protein
in E. coli (2012-2013)(student: Atieh Akbari)

- Construction & expression of influenza virus A/HIN1 hemagglutinin small subunit
(HA2) & thriplet matrix protein 2 ectodomain (3M2e) as fusion protein in E. coli
(2012-2013)(student: Neda Jalili)

Thesis advisor:

- Prokaryotic production of chimeric proteins containing conserved regions of hemagglutinin,
matrix protein and nucleoprotein influenza virus (A / HIN1) and its immunogenicity in a
mouse model(2017-2019)

- Evaluation the relation between the physiological adverse effects of high doses of tramadol

with Gene polymorphism cytochrome P450 Enzymes (CYP)(2017-2018)
- Phylogenetic and molecular analysis of genomic HA1(Hemagglutinin) fragmen In influenza

A(H3N2) virus isolated from iranian pateintst (2017-2018)
- Immunological studies of HIV-1 Tat-Nef antigen in two recombinant protein and DNA
construct modalities in Balb/c mice model (2015)

- Gene isolationand cloning of ST6GalNAc V (siat7e) derived from human brain
tumor tissue (Dec 2013)

- Extraction and cloning of a human st6GalNAc V from breast cancer cell line (Dec
2013)

- Determination of glycosylation composition in influenza virus Hemagglutinin
glycoprotein (Aug 2009)

- Biochemical study of standard method of islet cells isolation and purification for
treatment of streptozotocine - induced Diabetic rats by transplantation(Mar 2004)

Training Course:



Acquaintance with concept of Industrial Microbiology in Iranian Research
Organization of Science and Thechnology

Amino acid analysis of peptides and proteins (electronic course work) in Pasteur
Institute

Two dimentional electrophoresis and its applications in proteomics (electronic course
work) in Institute Pasteur

Bioinformatic workshop(2014)

Immunoinformatic workshop(2014)

DNAsis Max workshop

fermentation workshop

Reviewer for journals:

PLOS ONE

Biotechnology letters

Protein and peptide Letters

Joundishapoor Journal of Microbiology

Iranian journal of biotechnology

Medical journal of islamic republic of Iran

Journal of general virology

Iranian Journal of immunology

Gastroenterology and Hepatology From Bed to Bench

Workshop performances:

As scientific Manager of pasteur Institute of Iran Summer school from 2010-2018

Contribution in pasteur Institute of Iran Summer school from 2010-2018 as lecturer
On: (Bioinformatic tools in protein vaccine design, SDS-PAGE and Western
Blotting)

Publications:

M Maleki, SM Hosseini, B Farahmand, M Saleh, H Shokouhi, A Torabi,
Induction of Homosubtypic and Heterosubtypic Immunity to Influenza
Viruses Using a Conserved Internal and External Proteins . Current
Microbiology;2023; 80 (6), 212.

F Morshedi, E Nazeri, M Saleh, B Farahmand. Fusion Protein Consisting
of Hemagglutinin Small Subunit and Truncated Nucleoprotein as a
Universal Influenza Vaccine Candidate: Starting In-Silico Evaluation
Toward In Vitro ...Journal of Pharmacy & Bioallied Sciences ;2023; 15
(1), 57.

Mehran Mahooti, Elahe Abdolalipour, Behrokh Farahmand, Sadegh
Shirian, Amir Ghaemi. Immunomodulatory effects of
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probiotic Lactobacillus casei on GM-CSF-adjuvanted influenza DNA
vaccine. Future virology. Future Virology 17 (9), 633-650.

Rostaminia, Seyed Soheil Aghaei, Behrokh Farahmand, Raziye Nazari,
and Amir Ghaemi . In-Silico Design of a Multi epitope Construct Against
Influenza A Based on Nucleoprotein Gene. International Journal of Peptide
Research and Therapeutics 28 (4), 1-14.

Forgani M, Hosseini SM, Farahmand B, Saleh M, Shokouhi H, Torabi A,
Fotouhi F. Combination of conserved recombinant proteins (NP & 3M2e)
formulated with Alum protected BALB/c mice against influenza
A/PR8/H1NL1 virus challenge. Biotechnol Lett 2021 Nov;43(11):2137-2147.

Samaneh Rostaminia, Seyed Soheil Aghaei, Behrokh Farahmand, Raziye
Nazari, and Amir Ghaemi. Computational Design and Analysis of a Multi-
epitope Against Influenza A virus. Int J Pept Res Ther. 2021 Sep 12: 1-14.

Jalalvand A, Khatouni SB, Najafi ZB, Fatahinia F, Ismailzadeh
N, Farahmand B. Computational drug repurposing study of antiviral drugs
against main protease, RNA polymerase, and spike proteins of SARS-CoV-
2 using molecular docking method. Journal of Basic and Clinical
Physiology and Pharmacology;2021; 33 (1), 85-95

Latif Z, Farahmand B, Saleh M, Barghi Z. Prokaryotic Expression of the
Influenza A (H5N1) Neuraminidase. Journal of Mazandaran University of
Medical Sciences; 2021; 31 (195), 94-102.

Mostafa Salehi-Vaziri; Mohammad Hassan Pouriayevali; Fatemeh Fotouhi;
Mohammad Banifazl; Behrokh Farahmand; Mona Sadat Larijani; Zahra
Ahmadi; Zahra Fereydouni; Mahsa Tavakoli; Tahmineh Jalali. Genetic
Evaluation Revealed a Confirmed Re-infected SARS-CoV-2 Case in Iran.
Infectious Diseases; accepted in 2021

Mostafa Salehi-Vaziri; Mir Davood Omrani; Mohammad Hassan
Pouriayevali; Fatemeh Fotouhi; Mohammad Banifazl; Behrokh
Farahmand; Mona Sadat Larijani; Zahra Ahmadi; Zahra Fereydouni;
Mahsa Tavakoli; Tahmineh Jalali. SARS-CoV-2 Genetic Mutations in the
Same Clade Led to a More Serious Form of COVID-19 in the Re-Infection
Phase. Virus research; Virus Res. 2021 Jul 2;299:198421.

M. Saleh Vaziri,....., F. Fotouhi, m. Banifazl,B. Farahmand, A, Mona
Larijani, Amitis Ramezani. Clinical Characteristics of SARS-CoV-2 by Re-
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infection vs. Reactivation: A case Series from Iran. European Journal of
Clinical Microbiology & Infectious DiseasesEur J Clin Microbiol Infect
Dis. 2021 Aug; 40(8):1713-1719.

M. Saleh Vazir,....., F. Fotouhi, m. Banifazl,B. Farahmand, A, Mona
Larijani, Amitis Ramezani .Prolonged Viral Shedding and Antibody
Persistence in Patients with COVID-19. Microbes and Infection; Microbes
Infect. 2021 May-Jun;23(4-5):104810.

Parvaneh Mehrbod , Sana Eybpoosh , Behrokh Farahmand, Fatemeh
Fotouhi and Majid Khanzadeh Alishahi. Association of the host genetic
factors, hypercholesterolemia and diabetes with mild influenza in an Iranian
population. Virol J. 2021 Mar 25;18(1):64.

M. Saleh, F. Fotouhi, J. Nowroozi ,B. Farahmand. An approach to the
influenza chimeric subunit vaccine (3M2e-HA2-NP) provides efficient
protection against lethal virus challenge. Biotechnol Lett. 2020
Jul;42(7):1147-1159.

Abbas Mohammadpour , Mohammad Shokrzadeh , Behrokh Farahmand ,

Mahmood Dehghani Ashkezari. Evaluation of distribution of genetic
polymorphism CYP2D6*10 in tramadol poisoning with seizure: A Case-
Control study. International journal of hospital research; 2020;9(1)7-14.

Zahra Asadolahi, Ferida Behzadian, Fatemeh Fotouhi, Behrokh Farahmand,
Samaneh kohestani. characterization of non-structural gene of influenza A
virus HIN1 in Iran. Research in molecular medicine; 2019; 11(3):12-7.

Saleh M, Nowroozi M, Fotouhi F, Farahmand B*. Physicochemical study
of the influenza A virus M2 protein and alum adjuvant interaction as a
vaccine candidate model. Future virology 2019; 14(8) 17 Sep
2019https://doi.org/10.2217/fvl-2019-00109.

Behrokh Farahmand, Najmeh Taheri, Hadiseh Shokouhi -
Hoorieh Soleimanjahi, Fatemeh Fotouhi. Chimeric protein consisting
of 3M2e and HSP as a universal influenza vaccine candidate: from in silico
analysis to preliminary evaluation. Received: Virus Genes (2019) 55:22-32.

Abbas Mohammadpour, Mahmood Dehghani Ashkezari, Behrokh
Farahmand, Mohammad Shokrzadeh3. Demographic Characteristics and
Functional Performance of the Kidneys and Hearts of Patients with Acute
Tramadol Toxicity. Drug Re; 2019 Apr;69(4):207-210.
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Seyed Mostafa  Jalili  Kolour, Farida  Behzadian, Behrokh
Farahmand and Salimeh Raeisi. Design of a Universal Influenza A
Vaccine Candidate Based on M2e.FIliC; Immunoinformatics Analysis,
Protein Modeling, and Its Expression inEscherichia coli. Jundishapur
Journal of Microbiology: November 2018, 11 (11); e66592.

Mohebbi, A., Fotouhi, F., Jamali, A., Yaghobi, R., Farahmand, B.,
Mohebbi, R. Molecular epidemiology of the hemagglutinin gene of
prevalent influenza virus A/H1N1/pdm09 among patient in Iran .(2018)
Virus Research, 259, pp. 38-45.

Elahe Nazeri, Behrokh Farahmand*, Fatemeh Fotouhi, Mehrdad
Hashemi, Najme Taheri,1 Hadis Shokohi, and Shekoofe Hatami. In Silico
Analysis and Expression of Influenza Virus 3M2e-HA2 Chimer Protein
Fused to C-Terminal Domain of Leishmania major HSP70. Jundishapur J
Microbiol. 2018 August; 11(8):e13777.

Parvaneh Mehrbod, Muna A. Abdalla, Emmanuel M. Njoya, Aroke S.
Ahmed, Fatemeh Fotouhi, Behrokh Farahmand, Dorcas A. Gado,
Mansoureh Tabatabaian, Olubunmi G. Fasanmi, Jacobus N. Eloff,Lyndy J.
McGaw and Folorunso O. Fasina. South African medicinal plant extracts
active against influenza A virus. BMC Complementary and Alternative
Medicine (2018) 18:112

Hadiseh Shokouhi, Behrokh Farahmand, Amir Ghaemi, Vahideh
Mazaheri, Fatemeh Fotouhi. Vaccination with three tandem repeats of M2
extracellular domain fused to Leismania major HSP70 protects mice against
influenza A virus challenge.Virus Research; 2018; (251) 40-46.

Zamani S, Fotouhi F, Mehrbod P, Sadeghi Neshat S, Farahmand B*.
Production and evaluation of polyclonal antibody against influenza A virus
Matrix protein 2 conserved protein for research and diagnosis perpose.
Iranian Journal of Virology 2017;11(4): 31-38.

Hatami Sh, Fotouhi F, Hashemi M, Saleh M, Nazeri E ,Shokouhi H and Farahmand
B*. Prokaryotic expression of chimeric trimer protein (3M2e-HA2-NP) derived from
conserved domains of influenza virus A/HIN1 as a promising universal subunit
vaccine. Scientific Journal of Kordistan University of medical sciences.
2018;20(91);111-120.


http://jjmicrobiol.com/en/issue/2578.html

Parvaneh Mehrbod , Sana Eybpoosh , Fatemeh Fotouhi , Hadiseh Shokouhi Targhi ,
Vahideh Mazaheri and Behrokh Farahmand* . Association of IFITM3 rs12252
polymorphisms, BMI, diabetes, and hypercholesterolemia with mild flu in an Iranian
population. Virology Journal (2017) 14:218.

Fateme Khosravi Node ,Farida Behzadian ,Vahideh Mazaher ,Hadiseh Shokouhi
,Maryam Saleh and Behrokh Farahmand*. Purification of Influenza virus A
(HIN1) recombinant Hemagglutinin (HA1) and polyclonal antibody production.
Tehran University Medical Journal, 2017;75(8); 585-592.

Alikhani M, Behzadian F, Mehrbod P, Khosravi Node F, Shokouhi Taraghi H and
Farahmand B*. Polyclonal Antibody against Recombinant Nucleoprotein of the
Influenza A Virus (HIN1); Production and Purification. Iranian Journal of virology
2017;11(2):36-42.

FatemehFotouhi, Mina Shaffifar, BehrokhFarahmand, SadeghShirian, Mohsen
Saeidi, AlijanTabarraei, Ali Gorji, Amir Ghaemi*, Adjuvant use of the NKT cell
agonist alpha-galactosylceramide leads to enhancement of M2-based DNA vaccine
immunogenicity and protective immunity against influenza A virus, Arch Virol,
(2017) 162:1251-1260.

Moeini S, Behzadian F , Farahmand B. Construction of chimeric protein 3M2e.FIliC
and its immunoinformatics analyses and expression in Bacillus subtilis. Vaccine
Research. 2016;3(7); 12-17.

Farahmand.B*, Akbari A, Akbari Kh, Fotouhi F and Jalili N. Cloning, expression
and purification of hemagglutinin conserved domain (HA2) of influenza A virus, to
be used in broad-spectrum subunit vaccine cocktails. Vaccine Research ;2016:
3(8);69-75.

HadisehShokouhi, = Mohammad  Reza  Zolfaghari, = BehrokhFarahmand,
MansoorehTabatabaeian, NajmehTaheri, FatemehFotouhi. Immunological
Assessment of Three Tandem Repeat of Influenza Virus M2 Extracellular Domain
with Adjuvant in Balb/c Mice Model, Arak Medical University Journal (AMUJ)
2016; 19(106): 32-43

Hatamihanza, H., Hashemi, M. , Akbarzadeh, A., Fotouhi, F._ Farahmand
B., Shahmabadi, H.E. Generation of truncated recombinant form of tumor necrosis
factor receptor-1 to produce cancer vaccine . Tropical Journal of Pharmaceutical
Research.Volume 15, Issue 11, November 2016, Pages 2345-2350.

Jalili, N., Taheri, N., Tavakoli, R., Fotoohi, F., Akbari, A. Farahmand
B., Expression and purification of a recombinant chimeric protein (3M2e-HA2)
composed of influenza virus hemaglutinin and matrix protein conserved domain for
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universal subunit vaccine development Journal of Mazandaran University of
Medical Sciences Volume 26, Issue 137, June 2016, Pages 12-22.

Mohammadzadeh, Y., Gholami, S., Rasouli, N., Sarrafzadeh, S., Seyed Tabib,
N.S., Samiee Aref, M.H., Abdoli, A., Biglari, P., Fotouhi, F., Farahmand,
B., Tavassoti Kheiri, M., Jamali, A. Introduction of cationic virosome derived from
vesicular stomatitis virus as a novel gene delivery system for sf9 cells . Journal of
Liposome Research10 March 2016, Pages 1-7.
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