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Ark-DPI  (AFO06624), Ark-99(L10384), B1648(X87238), Beaudette (X02342), Connecticut
(EU283057), D274(X15832), D1466(M21971), Florida ( AF027512), FR-85131-85(AJ618985), FR-
83061-88(AJ618986), FR-94047-94(AJ618987), Gray(L14069), Holte(L18988), H120(M21970),
H52(AF352315), IR-1061-PH (AY544778), IR-1062GA(AY544777), IR-3654-VM(AY544776), Ttaly
02 (AJ57137), IMK(L14070), M41(X04722), Ma5(AY561713), Spain/92/35(DQ386091),
Spain/95/194 (DQ064802), Spain/99/327/(DQ386097), UK/7/91 (Z83975), UK/S5/91 (Z83978),

UK/7/93 (Z83979), 4/91 attenuated (AF093793) s4/91 pathogenic (AF093794).
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Table 2: Nucleotide and amino acid identities of IBV S/ gene sequences: companison of the ten Iranian field isolates and 20 reference IBV strains of different serotypes obtained from GenBank
Nucleotide identity (%)

Amino acid

dentity (%) | 2 3 4 5 6 7 8% 9 10 11 12 13 14 15 16 17 18 19 20 21 22 ) 2425 26 27 28 29 30

4/91 pathogenic - 998 998 97.2 97.2 96.5 95.595.7 93.0 84.5 94.8 949 94.8 94.7 949 95.0 94.6 94.1 94.4 99.9 79.0 789 789 79.0 78.9 789 79.2 78.1 78.6 78.9
4/91 attenuated 994 - 99.6 97.0 97.0 96.4 953 955 92.8 844 946 947 947 94.7 947 948 944 941 942 998 789 788 788 789 788 789 79.1 779 78.5 789
UK/791 994 989 - 973972 96.5 953 955 92.8 84.3 94.6 94.7 94.6 94.5 94.6 94.7 943 939 942 996 78.8 788 788 788 788 789 792 779 784 78.7
UK/591 94.1 935942 - 969 96.8 957 952 93.5 84.5 949 952 95.1 94.9 953 953 946 94.1 944 970 789 79.0 790 789 79.0 79.0 79.5 78.1 78.8 79.2
UK/7/93 94.8 942 950 939 96.0 947 949 922 845 943 94.5 945 94,1 943 943 939 934 933 970 792 792 792 792 792 792 79.6 78.1 785793
FR-85131-85 93.3 928 935 933920 - 963 960 939 84.1 954 957 95.6 958 95.6 95.7 954 95.1 949 964 785 786 78.6 785 78.6 784 78.6 77.6 78.1 79.2
FR-94047-94 924 91.8 91.8 92.2 905 933 96.5 95.9 84.3 96.9 97.2 97.1 97.0 97.3 97.3 96.6 96.0 959 954 783 785 785 783 785 783 788 78.0 782792
Spain92/35 93.9 93.3 93.3 92.2 924 93.9 94.2 93.7 84.5 953 95.7 958 95.7 95.5 95.5 954 952 949 955 78.5 78.6 78.6 785 78.6 785 789 78.2 784 79.3
Spaiv99/327 91.6 91.0 91.0 92.0 89.6 92.4 95.0 924 - 86.8 94.5 94.7 94.7 94.4 947 948 942 939 93.7 92.8 78.0 78.1 78.1 780 78.1 779 783 77.8 78.5 78.6
Ttaly 02 83.1 82,9 82.7 81.8 822 81.8 81.4 823 838 - 847 851 85.0 842 849 849 842 840 835 845 785 786 786 785 78.6 78.6 78.7 79.0 79.6 80.5
IR-1061-PH 91.2 90.6 90.6 91.2 90.6 92.1 94.0 93.1 929 81.6 - 98.1 98.1 97.8 982 983 978 96.7 96.8 946 784 783 783 784 783 783 788 78.1 78.3 78.5
IR-1062-GA 91.6 91.1 91.1 92,0 91.4 92.6 94.4 95.1 93.3 81.9 972 - 99.8 97.5 98.1 98.1 975 96.5 96.5 947 779 78.0 780 779 78.0 779 78.3 78.1 77.9 79.0
IR-3654-VM 91.2 90.7 90.7 91.6 91.4 922940 931 929 81.8 968 996 - 975 981 98.0 974 965 964 947 78.0 78.1 78.1 780 78.1 780 784 782 78.0 79.0
1R/573/98 91.5 91.3 90.9 91.7 90.0 92.4 94.1 933 92.9 81.6 953 953 952 - 982983 975 973 973 947 78.2 783 783 782 783 782 78.6 779 78.0 79.1
IR/512/99 929 92.3 923 93.1 91.2 93.8 955 94.2 942 824 97.0 974 97.0 97.0 99.9 98.7 96.8 97.1 94.8 78.1 782 782 78.1 782 78.0 78.7 782783792
1R/525/99 93.1 92.5 92,5 93.391.4 940953944 944 824 972 972 968 972 998 - 988 96.8 97.2 948 78.1 783 783 78.1 783 78.1 788 78.1 718.3 719.3
IR/803/03 924 91.8 91.8 922 90.7 93.1 944 937 929 81.8 96.1 96.1 95.7 959 979 979 . 966 964 944 782 783 783 782 783 781 788 779 780 79.1
IR/14/07 911 90.7 90.5 90.9 89.1 91.8 93.1 93.1 92.7 81.4 942 944 94.0 952 955 955 950 - 96.0 94.1 78.1 782 782 78.1 782 78.1 784 779 77.6 189
IR/19/08 92.0 91.5 91.5 91.8 89.8 92.8 93.3 929 92.4 81.3 948 946 94.2 954 97.0 972 952 944 - 942 785 785 784 785 785 784 788 78.0 78.1 79.1
1R/491/08 99.6 99.4 99.1 93.7 94.4 92.9 92.0 93.5 90.7 82.9 90.8 91.2 90.9 91.5 923 92.5 92.0 909 91.7 - 79.0 789 789 79.0 789 789 79.2 78.0 78.5 789
IR/17/00 75.0 74.7 74.7 74.7 752 743 73.9 76.2 748 75.2 75.1 74.7 74.7 74.7 75.5 75.7 754 749 752 747 - 999 99.8 1000 99.6 99.8 97.6 79.8 83.9 §1.2
1R/70/02 75.0 74.7 74.7 74.7 75.0 743 73.9 76.2 74.8 75.2 75.1 74.7 74.7 74.7 75.5 75.7 754 749 752 74.7 998 - 999 999 99.8 998 976 799 84.0 81.3
TR/43/08 75.0 74.7 74.7 74.575.0 743 739 76.2 74.8 752 75.1 74.7 74.7 74.5 753 755 754 749 752 747 994 996 - 998 99.6 998 97.6 799 84.0 81.3
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Efficacy in SPF (793B)
Simultaneous vs. Prime-boost

Vaccination
Vaccine strain and age at immunization Challenge
Age, strain and application
Mass-type (H120) | 793/B-type (1/96)
DO (simultaneous) D30 (evaluation: 4 dpch)
793B IBV strain
DO D14 3.5 log,, EIDg, intratracheally
100 5
% - Ciliostasis I = IBV RNA load
80 ——— 2 LE 4
2B r::iop:;otectlc;g‘y & % . reduction
8 T, () () ®3 ~100-fold ~100-fold
g E 40 8 g 2 | I
£E 20 <
“ i\’ 20 5 E 1
10 . T -3
0 bt 0 I
prime-boost simultaneous control prime-boost simultaneous control
group (vaccination regime) group (vaccination regime)
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Protection against 793B challenge-broiler

Vaccination
Vaccine strain and age at immunization Challenge

Age, strain and application
Mass-type (H120) | 793/B-type (1/96)

DO D21 (evaluation: 5 dpch)
IBV 793B strain
4.0 log,, EIDg, intratracheally & i.n.

IBV RNA load-trachea

(simultaneous; spray)

b b
40 6
=
g > 3g s T
3 _ 30 2E
: = zZE 4
g8 FRS a
gE 20 25 3
=2 =
5 15 a = 2
10
1
5
0 T ) 0 T |
vaccinated control vaccinated control
group (vaccination) Statistical analysis:Kruskal-Wallis test, p<0.05 group (vaccination)
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Efficacy in SPF (QX)
Simultaneous vs. Prime-boost

Vaccination
Vaccine strain and age at immunization

Challenge

Age, strain and application
Mass-type (H120) | 793/B-type (1/96)

DO (simultaneous) D27 (evaluation: 4 dpch)
D535/7 FR IBV QX-like strain
DO D14 3.5 log,, EIDs, intratracheally
40 1 5
Wl Ciliostasis ST IBV RNA load
g E
ox O rel. E)rotectlono g 2 reduction
§ & 80% 93% 2% s ~g000fold  ~20 000-fold
4 E 20 - 2
%5 £z
i ER
~ 10 > g 1
| Home
. . ,

pri boost simulta us control

prime-boost simultaneous control
group (vaccination regime)
group (vaccination regime)
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Protection against QX challenge-broiler

Vaccination
Vaccine strain and age at immunization

Challenge

Age, strain and application
Mass-type (B48) | 793/B-type (1/96)

DO D21 (evaluation: 5 dpch)

( e G ) D1866/3/3/12/CN QX-like IBV strain
Sl = by ) ) 4.0 log,, EID., intratracheally

. IBV RNA load-trachea

a ab
20 — 4 2 —
15 2 — £ 3 —
10 — 2 —
5 — 1 -
0 . : | 0 : : )

Mass Combined control Mass Combined control

30

IBVRNA load

ciliostasis score
{mean)
(IgE1Dso/ml; mean )

group (vaccination) Statistical analysis:Kruskal-Wallis test, p<0.05 group (vaccination)
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Protection against QX challenge-broiler

Vaccination
Vaccine strain and age at immunization Challenge

Age, strain and application
Mass-type (B48) | 793/B-type (1/96)

DO D21 (evaluation: 5 dpch)
D1866/3/3/12/CN QX-like IBV strain
4.0 log, EIDg, intratracheally

(simultaneous; spray)

6 IBV RNA load-lung B IBV RNA load-kidney

5 19 5
s 5 4 - - =
£ b g8 °
<« L b
Z & 3 —— @ 3
% g% b

a a

B | =]
=23 2 ] 25 2

1 i | 1 :

0 | | , 0 .

Mass Combined control Mass Combined control
group (vaccination) group (vaccination)

Statistical analysis:Kruskal-Wallis test, p<0.05
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Protection against Var2 challenge-SPF

Vaccination
Vaccine strain and age at immunization Cha"enge

Age, strain and application

Mass- type (848) | 793/B-type (1/96)

DO D23 (evaluation: 5 dpch)
D1344/2/4/10 EG IBV Var2-like strain
5.3 log,, EID, intratracheally

IBV RNA load

97%

(simultaneous)

100% = © 43

e =

g3 =% 88% rel. protection .2 ° ~8500-fold
] -

25 e $£ * reduction
2 E Z¢ 3
28 a0% = =
L E ° 12% Z2E 2
-] - =z 0.4

20% i

0% * ElE
vaccinated control

vaccinated control

group (vaccination) group (vaccination)

- ry

sBA8 1S5 55 Olijen (o ae | (S50 S (85 S 3 SPF 08 W 5 0leT s Cliblons Ol ob 3y F osled o gaas
5 bl ol 55 Aoy s M Cliblows Y bl b 8l 1 53 (1) a8 5 (e 3) 4S5 05,5 (6L )3 ot ps s Ol s 5 1/96

Sph o okids QU s wspg i3 dr g BB ralS



<
P

Protection against D1456 challenge-SPF

Vaccination
Vaccine strain and age at immunization Challenge

Age, strain and application
Mass-type (B48) | 793/B-type (1/96)

DO D23 (evaluation: 5 dpch)
D1456/1/5/10 EG IBV variant strain
5.3 log,, EIDc, intratracheally

IBV RNA load

100% %%

64% rel. protection

(simultaneous)

- ~1200-fold 4.0
+— reduction ‘

IBV RNA load
(IgEIDs/ml; mean and STD)

0.9

ciliostasis score
(% of maximum score)

= w B~ wuv =]
I I

vaccinated control vaccinated control

group (vaccination) group (vaccination)
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Protection against Q1(J2) challenge-SPF

Vaccination
Vaccine strain and age at immunization Cha"enge

Age, strain and application
Mass-type (H120) | 793/B-type (1/96)

DO D11 D27 (evaluation: 5 dpch)
D1344/2/2/10 EG IBV variant strain
5.3 log,, EID, intratracheally+i.o.

IBV RNA load

 ~11500-fold I
i reduction

(prime) (boost)

91%

so%  81% rel. protection

17%

0 |
v

vaccinated control vaccinated control

IBV RNA load
(IEIDso/ml; mean and STD)

ciliostasis score
(% of maximum score)

0.0

O BN W A O

group (vaccination) group (vaccination)
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Protection against GAO8 challenge

Vaccination
Vaccine strain and age at immunization

Challenge

Age, strain and application
Mass-type (B48) | 793/B-type (1/96)

DO D24 (evaluation: 5 dpch)
D2342/1/2/US GA 08-8225 IBV strain
4.3 log,, EID, intratracheally

(simultaneous)

100%

IBV RNA load

100%

~ 6

- . = -

g § s 71% rel. protection 2 s 6 000-fold
- .

RE B B - reduction
3 £¢ 3

3 a0% [ 17
$c 3t 2
% =%

£ g 1

0% 2 0
vaccinated control vaccinated control
group (vaccination) group (vaccination)
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Protection against Ark challenge :

Vaccination
Vaccine strain and age at immunization Cha"enge

Age, strain and application
Mass-type (B48) | 793/B-type (1/96)

DO D24 (evaluation: 5 dpch)
D2342/1/6/US variant IBV strain
4.3 log,, EID, intratracheally

IBV RNA load
100%

5.4

(simultaneous)

100% = 6
— )
. =
¢ § s 70%rel. protection % s, ~36500-fold
- £ .
FE &% 4 reduction
T f i
= e
g2 30% % 08
ER-) =3 -
s  20% g 1 |
o% 2, b
vaccinated control vaccinated control
group (vaccination) group (vaccination)
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