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OPTIMIZATION OF CULTIVATION CONDITION
OF SUBTYPE HS FLU VIRUS

Abstract. This study looks into optimal conditions for cultivating the recombinant strains of subtype HS5
influenza virus. The study results in establishing optimal conditions (inoculation dose, incubation temperature,
incubation time, and chicken embryos’ age) for growing the influenza virus.

This study establishes optimum conditions for cultivating the A/Sichuan/26221/2014(H5N6)-PR8-IDCDC-
RG42A and A/gyrfalcon/Washington/41088-6/2014(H5NS8)-PRS-IDCDC-RG43A subtype HS5 influenza virus
recombinant strains in embryonated chicken eggs.

Data on culturing influenza virus recombinant strains presented herein indicates that they can be used in
developing subtype H5 highly-pathogenic avian influenza vaccines. The results of this research will serve as a basis
for developing a new inactivated emulgated vaccine following the process previously used by RIBSP to design its
commercial vaccine.

These optimum conditions are an infective dose of 10000 EIDsy/0.2 cm3, an incubation temperature of
36£0.5°C, an embryo age of 10 days for cultivating the recombinant strain A/Sichuan/26221/2014(H5N6)-PR8-
IDCDC-RG42A. Using these culturing conditions allows a stable production of virus-containing materials with an
infectivity level of not less than 8.45+0.24 log EIDss/cm’, which is fully consistent with requirements for producing
inactivated vaccines for avian influenza. And optimal conditions for growing recombinant strain
A/gyrfalcon/Washington/41088-6/2014(H5N8)-PRS-IDCDC-RG43A in 10 days embryonated chicken eggs with the
infective dose 100000 EIDs, in the incubation temperature 35°C. These optimum conditions are helping culturing a
stable production of virus-containing materials with an infectivity level of not less than 8.7420.06 log EIDsy/ci’,
which is fully consistent with requirements for producing inactivated vaccines for recombinant strain
A/gyrfalcon/Washington/41088-6/2014(H5N8)-PRS-IDCDC-RG43A.

An optimum incubation time of 48 hours, and relative air humidity of 55+5% for cultivating both recombinant
strains.

Key words: influenza virus, recombinant strain, cultivation.

Introduction. The highly-pathogenic avian influenza (HPAI) is an extremely contagious pantropic
disease affecting various species of poultry and wild birds that can take the form of epizootics and inflict
major harm on poultry farming and trade [1]. To date, HPAI outbreaks caused by H5N1, H5SN2, H5N6,
H5NS8, HON2, H7N9 and other subtypes continue to occur in different regions of the world. A disease
caused simultaneously by different viral subtypes is characteristic for recent avian influenza cases around
the world [2-4]. Therefore, the strain composition of inactivated vaccines developed by various countries
in early 2000s is considered lacking in relevance in terms of clade features compared with the epizootic
strains of avian influenza virus of various pathogenicity levels circulating in the environment [5,6]. Thus,
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it is important to update the strain composition of existing commercial avian influenza vaccines as part of
measures to control this dangerous infectious disease. Major WHO service laboratories have started the
production of recombinant strains to be used in manufacturing vaccines to prevent avian influenza.

In 2007, the Research Institute of Biological Safety Problems of the Science Committee under the
Ministry of Education and Science of Kazakhstan (RIBSP) developed a technology for producing
inactivated emulgated vaccine for clade 2.2, subtype HS5 avian influenza. The Institute has an established
production of inactivated emulgated vaccines for A/H5N1 avian influenza virus that is used for the
specific prevention of subtype H5 avian influenza [7,8].

However, addressing only one clade and subtype of the influenza virus, as it is done at present, is not
sufficient for the specific prevention and control of the highly-pathogenic avian influenza in Kazakhstan,
given its vast territory. Therefore, like many other vaccine manufacturers throughout the world, we
performed studies to establish optimal culturing properties of a range of recombinant viruses produced in
service laboratories.

Materials and Methods. Our experiments used recombinant strains:

- A/Sichuan/26221/2014 (H5N6)-PRS-IDCDC-RG42A;

- A/gyrfalcon/Washington/41088-6/2014(H5N8)-PR8-IDCDC-RG43A.

Virus Cultivation

We used standard methodology to inoculate 10-, 11- and 12-day old chicken embryos [9]. We
cultivated the recombinant strains in accordance with their data sheet information and RIBSP’s existing
technical guidance for inactivated emulgated Al vaccine. We incubated inoculated embryos for 48 and 72
hours at different temperatures (35+£0.5°C, 36=0.5°C and 37+0.5°C).

Assessing Viruses’ Infectious Activity

We used common methodology in assessing the viruses’ infectious activity. We calculated titration
results based on L. Reed & H. Muench method and expressed them in decimal logarithms EIDsq/cm’ [10].

Statistic Processing

In calculating the average value of studied parameters, we considered P<0.05 as significant.

Study Results. At the initial phase of the study we inoculated 10-days’ old embryos with 0.2 ml of
10 viral dilution and incubated them for 48 hours at 36+0.5°C and a relative air humidity of 555 %. We
collected virus-containing allantoic fluid (VAF) once inoculated embryos had cooled and assessed their
infective and hemagglutination activity and sterility. The study results are shown in table 1.

Table 1 — Control of the recombinant strains subtype H5 influenza virus strains
of for consistency with its data sheet information

Strain Name Hemagglutination activity Infective Activity, (log;o EIDsg) Sterility
A/Sichuan/26221 1:128 8.45+0.14 Sterile
Algyrfalcon/Washington/41088-6 1:1024 8,74 +£ 0,06 Sterile

As seen in table 1, the recombinant strains are consistent with its data sheet on all characteristics
controlled.

The recombinant strains insert did not specify the age of chicken embryos for virus cultivation; and we
had to assess the optimal age for virus cultivation at RIBSP. To do that, we tested chicken embryos that were
10, 11 and 12 days old. We incubated virus-inoculated embryos at various temperatures (35+0.5°C,
36+0.5°C and 37+0.5°C). We did this at a relative air humidity of 55 + 5 % (figure, tables 2 and 3).

Table 2 — Quantity build-up of the A/Sichuan/26221/2014(H5N6)-PR8-IDCDC-RG42A strain depending
on chicken embryo age and incubation temperature

35+0.5°C 36+0.5°C 37+0.5°C
Embryo ——— , — — , — — , —
age Titer in hemag- | Infective activity, | Titer in hemag- | Infective activity, | Titer in hemag- | Infective activity,
glutination test log EIDsq /om® glutination test log EIDs; /em® glutination test log EIDs, /om®
10 1:128 7.81 £0.06 1:512 8.12+022 1:256 8.61+0.07
11 1:256 7.95+0.15 1:256 8.87+0.15 1:256 8.53+0.07
12 1:256 7.78 £0.07 1:256 7.87+0.15 1:128 9.12+0.15
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Table 4 — Build-up quantities of the A/Sichuan/26221/2014 (H5N6)-PR8-IDCDC-RG42A
recombinant strain depending on the infective dose (X + m), n=3)

Infective dose, EIDs, Number of de_ad / tota_l chicken Activity
embryos in experiment Hemagglutinative Infective, log;oEIDse/ml
~10 0/30 1:64 845+0.14
~100 0/30 1:128 8.70 £ 0.08
~1000 2/30 1:128 8.70+0.17
~10000 0/30 1:128 8.45+024
~100000 2/30 1:128 820+02
~1000000 1/30 1:256 7.46+0.12

As shown in table 4, almost no embryos died during incubation. The highest viral build-up is seen in
embryos inoculated in doses from 1000 to 10000 EIDs,. Viral hemagglutinative activity was stable,
although much higher in the VAF taken from embryos inoculated with a dose of 1000000 EIDs,,.

Table 5 — Build-up quantities of the A/gyrfalcon/Washington/41088-6/2014(HSN8)-PR8-IDCDC-RG43A
recombinant strain depending on the infective dose (X + m), n=3)

Infective dose, EIDS0 Number of de_ad / tota_l chicken Activity
embryos in experiment Hemagglutinative Infective, log; EIDse/ml

~10 0/30 1:32 6.45+0.14

~100 0/30 1:64 7.70 £0.08

~1000 2/30 1:128 7.70+£0.17
~10000 0/30 1:256 817+0.11
~100000 2/30 1:512 8.74 £ 0.06
~1000000 1/30 1:512 7.46+0.12

As shown in table 5, almost no embryos died during incubation. The highest viral build-up is seen in
embryos inoculated in doses 100000 EIDs,. Viral hemagglutinative activity was stable 1:512.

Thus, we determined that the optimal infective doses of the A/Sichuan/26221/2014 (H5N6)-PRS-
IDCDC-RG42A influenza recombinant strain for chicken embryos range from 1000 to 10000 EIDs,; these
dosages enable the development of a virus-containing material with a high infective and hemagglutinative
activity. And optimal infective doses of the A/gyrfalcon/Washington/41088-6/2014(H5N8)-PR8-IDCDC-
RG43A influenza recombinant strain for chicken embryos range 100000 EIDs,; these dosages enable the
development of a virus-containing material with a high infective and hemagglutinative activity.

Discussion and Conclusion. Our study establishes optimum conditions for cultivating the
A/Sichuan/26221/2014(H5N6)-PR8-IDCDC-RG42A and A/gyrfalcon/Washington/41088-6/2014(HSNS)-
PR8-IDCDC-RG43A subtype H5 influenza virus recombinant strains in embryonated chicken eggs. Data
on culturing influenza virus recombinant strains presented herein indicates that they can be used in
developing subtype H5 highly-pathogenic avian influenza vaccines. The results of this research will serve
as a basis for developing a new inactivated emulgated vaccine following the process previously used by
RIBSP to design its commercial vaccine.

These optimum conditions are: an infective dose of 10000 EIDs,/0.2 ¢cm’, an incubation temperature
of 36+0.5°C, an embryo age of 10 days, an incubation time of 48 hours and a relative air humidity of
55+5% for cultivating the recombinant strain A/Sichuan/26221/2014(H5N6)-PR8-IDCDC-RG42A. Using
these culturing conditions allows a stable production of virus-containing materials with an infectivity level
of not less than 8.45+0.24 log EIDse/cm’, which is fully consistent with requirements for producing
inactivated vaccines for avian influenza.

We identified the following optimal conditions for growing A/gyrfalcon/Washington/41088-
6/2014(H5NS8)-PR8-IDCDC-RG43A recombinant strain in embryonated chicken eggs: the infective dose
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100000 EIDs; the embryo age 10 days; the incubation temperature 35°C, and incubation time 48 hours.
These optimum conditions are helping culturing a stable production of virus-containing materials with an
infectivity level of not less than 8.74+0.06 log EID50/cm3, which is fully consistent with requirements for
producing inactivated vaccines for recombinant strain A/gyrfalcon/Washington/41088-6/2014(H5NS)-
PR8-IDCDC-RG43A.
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KYC TYMAYBIHBIH H5 CYETHIIH OCIPY KAFTANBIH OHTAMJIAHALIPY

Annortamust. Makanana H5 cyOrunri Tymay BupychiabH A/Sichuan/26221/2014 (H5N6)-PRS-IDCDC-RG42A
xoHe  A/gyrfalcon/Washington/41088-6/2014(HSN8)-PR8-IDCDC-RG43A  pekOMOHHAHTTHI IITaMM  6CIpYiH
OHTAIIBI MapaMeTpliepi YChIHBUFAH. HoTmkeciHAe TymMay BHPYCHIH OCIpYIiH OHTAMIBI mapamerprepi (GKYKTBIPY
MeJImepi, HHKy Oanus TeMIIepaTypackl, HHKy OaIysI MEP3iMi )KOHE TayBIK IMOPHOH TAPBIHBIH KAChI) AHBIKTAIIFAH.

3eprTeydiH GACTATKBI KE3CHIH/C, NTAMM IACTIOPTHIHA Colikec 10 ToymikTik 3MOprorapra 0.2 M1 kememae 107
ece CYHBIITHUFAH BHPYC JKYKTBIPBUIBII, 48 carat OOMBI Tyl TEMIIEPATypaa XKHE ayaHbIH CATBICTHIPMAJIBI bLIFAN-
IBUTBIFBI 55+5% mHKyOanmsimasasl. Bupyckypamas! annanronc cydbIKTeFbIH (BAC) xuHAY HHPEKIMS KYKTBIPBIT-
FaH 3MOPHOHIAP CANKBIHIAFAHHAH KEHiH KYPTi3iial KOHE OJAPABIH MH(EKIMIBIK sKOHE TEMArTIFOTHHACY I Oe-
ceHzimri, congai-ak BAC 3apapchi3abiFbl aHBIKTATIBL.

Ocpmatima  A/Sichuan/26221/2014  (H5N6)-PR8-IDCDC-RG42A  sxome  A/gyrfalcon/Washington/41088-
6/2014(H5N8)-PRS-IDCDC-RG43A pekOMOHWHAHTTHI IMTAMM KOPCETKIIITEpi OOWBIHIIA HACOPTTa KOPCCTIATCH
JCPESKTCPMCH COMKEC KCIICI.

PekOMOMHAHTTHI IITAMM alyJa ilecne KyYKaTTa BHPYC 6CIpy YIIH TaybIK SMOPHOHIAPBIHBIH KACBI KOPCETLNI-
mereH >koHe BKITF3U sxaraiipiHna 3MOPHOHIAPABIH PEKOMOMHAHTTHI IITAMM 6CIPY/IIH OHTAMIIBI JKACHIH AHBIKTAY
KaxerTiri meIkTel. Ockl MakcarTa 10, 11 sxone 12 toymikrik T chiHakTaH eTkizinmi. Mudeknusinanran sMOprHoHIap
TYpai Temmeparypa pexumMinae (35, 36 sxone 37+0,50 C) nakyOaumusaIanabsl. AyaHbIH CATBICTHIPMAITBI BLTFAJIIBLTBERI
55+ 5 % xypazsL

3eprrey HoTHKENEpi OOMbIHINA BHPYC SMOpHOHAApra OcHimzenin, WHPEKUWS >KYKTHIPBUFAH IMOpPHOHIAP
ANIBIHFBI TOKIpuOCACTiACH HHKyOanuIay Ke3iHae IMOpHOHIAP omiMi TipkeaMeai. BHPyCTHIH KHHATY ICHTCHIHIH
JKOFApBl KOPCETKINI JKYKTHIPHUTFAH 3MOpHoHmapasl 35+0,5°C xome 36+0,5°C TemmepaTypama HHKyGaumsay
ke3inae 10 ToyIKTIK TaybIK SMOPHOHBIHAA OAMKAIII )KOHE 3HSHCHI3.

MynaH keliiH WHQEKIMA >KYKTHIPBUFAH 3MOPHOHIAPABI HHKYOAIWSIIAYIBIH OHTAMIBI MEP3IMIH AHBIKTAY
OolibIHIIa 3epTTEYIEp XKYpPrizingi. 3apapnanFan sMOpruoHAap 48 >xoHe 72 carar OOHBI MHKYOAUMSIAYFa CANBIH/IBL.
AyaHbIH CaTBICTBIPMAIIBI OHTAMIIBI BUTFAIABLIBIFGL 554+5% Kypaasl. MHKyOauusuiay HOTHKECIHAC TeMArTIIOTHHACY I
6encenminiri 1:128 A/Sichuan/26221/2014 (H5N6)-PRS-IDCDC-RG42A pekOMOMHAHTTHI IITAMBIHAH BHPYCKYpPaM-
bl MaTepHATAAP ambHAsL OChI ceOenTeH 0IaH Api 3epTTey Yl TyMmay BHpychH 36°C+0,5 kesinme 48 carar Goitbr
mHKyOanwsmay Mep3imi maiimamaweuiael. Anm A/gyrfalcon/Washington/41088-6/2014(HSNS)-PRS-IDCDC-RG43 A
PEKOMOMHAHTTBI INTAMM YIIH ONTHMAIIBI HHKyGamusmay Mepsimi 48 carar omraitmel 35°C+0,5 Temmeparypa
POKHMIHAC TeMATTOTHHASYI Oencerainiri 1:1024 BupycKypaMIsl MATCPHAT AJTBIHIBL.

BupyctbH HHQEKIMAIBIK OCICEHIUIITIH apTTHIPY MAKCAThIHAA KEHIiHTI TOKipuOeae BUPYCTHIH KYKTHIPYIIbI
Jo3ara OalIaHBICTH SKHHANY JCHICHI AHBIKTANABL 3epTTEyiep >Kaambl KaOBLIIAHFAH 6cCipy IapaMeTprepiH
naiianany apKbIBl JKYPri3inm, seum Temmeparypa 36+0,50°C, ayaHBIH CATBICTHIPMAITBI BITFATABUIBIFBL 55+5%,
TaybIK 3MOPHOHBIHEIH (T3) »kackl 10 TOYIK €KeHI aHBIKTAIIbl. IMOPHOHAAP a/UTaHTOMC KybIchiHA 10-HaH 1000000
OU/15o-re AcHiHTI Memmepae KyKTHIPbLIAbL. MH(EKIHS KYKTBIPHUTFAH 3MOPHOHJAPABI HHKYOAIsnay OaphIChIHIA
opbip 3 carar cailblH OBOCKONTAY >KYPTi3iiIi, COHBIMEH KaTap 3MOPHOHIAPIBIH 61y YaKbITHI Tipkenmi. JKorapsl
HH()EKIMSUTBIK >KOHE TEMArTIIOTHHACY I OCTICeH LT Oap KOoFapsl OCJICEHAl BHPYCKYPAMIbl MATEPHAIIbI KOOCHTY -
re MyMKieZik Oeperin 1000-man 10000 3W/Is-re neifinri mo3acsl TymMay BHpPYCHIHBIH A/Sichuan/26221/2014
(H5N6)-PR8-IDCDC-RG42A T3 ymin THiMAI KYKTHIPFRIN 103ackl Oombim caHamamel. A/gyrfalcon/Washington/
41088-6/2014(H5N8)-PR8-IDCDC-RG43A pekoMOMHAHTTHI ImTaMM YHIH T »KyKThIpy Aozacsl 100000 EIDs,
OO0JbI AHBIKTAIIBI, COHBIMCH KATap aTajMBIII J03a KOFaphl MH(EKIIIBIK JKOHE TeMMArTIOTHHIIT OeiceHl
BHPYCKYPaM/IbI MATEPHAI aTyFa OOTATHIHIBIFBI JIICIICH .

Tyiiin ce3aep: TymMay BHPYChL, PEKOMOMHAHTTHIK IITAMM, 6Cipy.
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