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Supplementary figure legends

Supplementary Figure S1. Incorporation of the different X-NA-X virus segments. (a)
Incorporation of the eight segments at passage 10. (b) For PB1-NA-PB1 and HA-NA-HA
viruses, incorporation of the eight segments at passage 20. For (a) and (b), viral RNAs were
extracted from the supernatants collected at day three post infection and the level of each segment
was evaluated by specific two-step RT-qgPCR . Results were expressed as relative amounts

calculated using the 24

method with NA-NA-NA as virus reference and segment M as segment
reference, except for segment M quantification where segment NP was used as segment

reference. Results for segment NA are already presented in Fig. 2.

Supplementary Figure S2. Effects of mutations identified in PB1-NA-PB1 virus on virus
fitness and segment 6 incorporation. (a-b) Growth kinetics. Infections were performed in
MDCK cells at a low m.o.i. (10° pfu/cell). Titres were determined by standard plaque assays at
indicated time points. Results correspond to the mean of at least two independent experiments. (c)
Incorporation of segment 6. Viral RNAs were extracted from the supernatants collected at three
days post infection of the growth kinetics and the NA segment VRNA level was evaluated by
specific two-step RT-qPCR '°. Results were expressed as relative amounts calculated using the 2°
A2 method with NA-NA-NA as virus reference and segment M as segment reference. Each bar
represents the range (minimum - maximum) of the values obtained from the growth kinetics.
Symbols used in the growth kinetics graphs are presented next to the name of each virus in panel

c. (d) Infections in A549 cells at a low m.o.i. (10* pfu/cell). Supernatants were collected at three

days p.i. Left panel: viral titres. Right panel: segment 6 incorporation.

Supplementary Figure S3. Effects of additional mutations identified in PB2-NA-PB2 virus

on virus fitness and segment 6 incorporation. (a-b) Growth kinetics. Infections were performed



in MDCK cells at a low m.o.i. (10” pfu/cell). Titres were determined by standard plaque assays at
indicated time points. Results correspond to the mean of at least two independent experiments. (c)
Incorporation of segment 6. Viral RNAs were extracted from the supernatants collected at three
days post infection of the growth kinetics and the NA segment VRNA level was evaluated by
specific two-step RT-gPCR '°. Results were expressed as relative amounts calculated using the 2°
A2 method with NA-NA-NA as virus reference and segment M as segment reference. Each bar
represents the range (minimum - maximum) of the values obtained from the growth kinetics.
Symbols used in the growth kinetics graphs are presented next to the name of each virus in panel

c. (d) Infections in A549 cells at a low m.o.i. (10* pfu/cell). Supernatants were collected at three

days p.i. Left panel: viral titres. Right panel: segment 6 incorporation.

Supplementary Figure S4. Effects of additional mutations identified in PA-NA-PA virus on
virus fitness and segment 6 incorporation. (a-b) Growth kinetics. Infections were performed in
MDCK cells at a low m.o.i. (10° pfu/cell). Titres were determined by standard plaque assays at
indicated time points. Results correspond to the mean of at least two independent experiments. (c)
Incorporation of segment 6. Viral RNAs were extracted from the supernatants collected at three
days post infection of the growth kinetics and the NA segment VRNA level was evaluated by
specific two-step RT-qPCR '°. Results were expressed as relative amounts calculated using the 2
A2 method with NA-NA-NA as virus reference and segment M as segment reference. Each bar
represents the range (minimum - maximum) of the values obtained from the growth kinetics.
Symbols used in the growth kinetics graphs are presented next to the name of each virus in panel

c. (d) Infections in A549 cells at a low m.o.i. (10* pfu/cell). Supernatants were collected at three

days p.i. Left panel: viral titres. Right panel: segment 6 incorporation.



Supplementary Figure S5. Effects of additional mutations identified in NS-NA-NS virus on
virus fitness and segment 6 incorporation. (a) Growth kinetics. Infections were performed in
MDCK cells at a low m.o.i. (10° pfu/cell). Titres were determined by standard plaque assays at
indicated time points. Results correspond to the mean of at least two independent experiments. (b)
Incorporation of segment 6. Viral RNAs were extracted from the supernatants collected at three
days post infection of the growth kinetics and the NA segment VRNA level was evaluated by
specific two-step RT-qPCR '°. Results were expressed as relative amounts calculated using the 2°
A2 method with NA-NA-NA as virus reference and segment M as segment reference. Each bar
represents the range (minimum - maximum) of the values obtained from the growth kinetics.
Symbols used in panel a are presented next to the name of each virus in panel b. (c) Infections in

A549 cells at a low m.o.i. (10™ pfu/cell). Supernatants were collected at three days p.i. Left panel:

viral titres. Right panel: segment 6 incorporation.

Supplementary Figure S6. Effects of additional mutations identified in M-NA-M virus on
virus fitness and segment 6 incorporation. (a) Growth kinetics. Infections were performed in
MDCK cells at a low m.o.i. (10° pfu/cell). Titres were determined by standard plaque assays at
indicated time points. Results correspond to the mean of at least two independent experiments. (b)
Incorporation of segment 6. Viral RNAs were extracted from the supernatants collected at three
days post infection of the growth kinetics and the NA segment VRNA level was evaluated by
specific two-step RT-qPCR '°. Results were expressed as relative amounts calculated using the 2°
A2 method with NA-NA-NA as virus reference and segment M as segment reference. Each bar
represents the range (minimum - maximum) of the values obtained from the growth kinetics.
Symbols used in the growth kinetics graphs are presented next to the name of each virus in panel

b. (c) Infections in A549 cells at a low m.o.i. (10* pfu/cell). Supernatants were collected at three

days p.i. Left panel: viral titres. Right panel: segment 6 incorporation.



Supplementary Figure S7. Effects of additional mutations identified in NP-NA-NP virus on
virus fitness and segment 6 incorporation. (a-b) Growth kinetics. Infections were performed in
MDCK cells at a low m.o.i. (10° pfu/cell). Titres were determined by standard plaque assays at
indicated time points. Results correspond to the mean of at least two independent experiments. (c)
Incorporation of segment 6. Viral RNAs were extracted from the supernatants collected at three
days post infection of the growth kinetics and the NA segment VRNA level was evaluated by
specific two-step RT-qPCR '°. Results were expressed as relative amounts calculated using the 2°
A2 method with NA-NA-NA as virus reference and segment M as segment reference. Each bar
represents the range (minimum - maximum) of the values obtained from the growth kinetics.
Symbols used in the growth kinetics graphs are presented next to the name of each virus in panel

c. (d) Infections in A549 cells at a low m.o.i. (10* pfu/cell). Supernatants were collected at three

days p.i. Left panel: viral titres. Right panel: segment 6 incorporation.

Supplementary Figure S8. NA protein expression level evavuated by Western-Blot using
chemiluminescence acquisition with a G. Box (Syngene). (a) Original and additional mutant
constructs tested by functional vRNP transient reconstitution assays. Twenty-four hours after
transfection, 293T cell lysates were analysed for viral NA protein and for GAPDH as cellular
control. (b) MDCK infections were performed with viruses rescued by reverse genetics. Upper
part of b: PB2-NA-PB2 and PA-NA-PA constructs, as well as NA-NA-NA, were tested at high
m.o.1. (5 pfu/cell) and cell lysates were analysed at eight hours after infection for viral NA and
NSI1 proteins and for B-actin as cellular control. Lower part of b: M-NA-M, NP-NA-NP, and
NA-NA-NA constructs were tested at low m.o.i. (107 pfu/cell) and cell lysates were analysed at

24 hours after infection for viral NA and NS1 proteins and for (3-actin as cellular control.



Supplementary Figure S9. Effects of a shorter 5’NC region in NA-NA-NA virus on virus
fitness and segment 6 incorporation. (a) Growth kinetics. Infections were performed in MDCK
cells at a low m.o.i. (107 pfu/cell). Titres were determined by standard plaque assays at indicated
time points. Results correspond to the mean of at least two independent experiments. (b)
Incorporation of segment 6. Viral RNAs were extracted from the supernatants collected at three
days post infection of the growth kinetics and the NA segment VRNA level was evaluated by
specific two-step RT-qPCR '°. Results were expressed as relative amounts calculated using the 2°
A2 method with NA-NA-NA as virus reference and segment M as segment reference. Each bar
represents the range (minimum - maximum) of the values obtained from the growth kinetics.
Symbols used in the growth kinetics graphs are presented next to the name of each virus in panel
b. The stop codon of the NA-NA-NA*™ was modified to respect the polyU sequence (see

Supplementary Table S1). (c) Infections in A549 cells at a low m.o.i. (10* pfu/cell). Supernatants

were collected at three days p.i. Left panel: viral titres. Right panel: segment 6 incorporation.



[ ] .... ... ..

s .
£

5 01,

£

© ]

© ]

2 0.01

5 ]

g :

0.001] PB2 PB1 PA HA
3 1__..__I-__._.__.T... e =
B
]

5 0.1

£

©

S ]

2 0.014

© E

g .

]PB2PB1 PA HA NP NA M NS

0.001-

Supplementary Figure S1.

NP

NA

B NANANA
B PB2-NA-PB2
PB1-NA-PB1
I PANAPA
I HANNA-HA
I NP-NA-NP
B M-NA-M
I NS-NANS

NS



- 8- NANA-NA + PB1Y1572C

- = =
s 9
o
relative amount

0.001

a PB1-NA-PB1 + PB1Y1572C C

g —o— NA-NA-NA -
58 PB1-NA-PB1 -
B, G17APB1-NA-PB1 -
= 3 G17APB1 _NAU1116C_PB1 i
3 2 G17ApB1-NAC13%9A pRB1 -

1 G17APB1 _NAU1116C+G1359A_PB1 i

1 2 3 dpi

8

7
g 6

5
54
5 3
g3

1

1 2 3 1 2 3 1 2 3

d @]

8
_ T
E 6
25
o 4
$ 3 ® NANANA{ |

1 PB1-NA-PB1 -

T s % 8
o

relative amount

Supplementary Figure S2.

3 dpi



Q

(op

logy pfu/ml
= NWhHhoo1O N

NI
8
— 7 "
% 6 fl NI | |
5
k=S
?_ 4
3
g,
1
1 2 3 dpi

Supplementary Figure S3.

C

—o— NA-NA-NA-
--m- NA-NA-NA + HAAT456+

—o— PB2-NA-PB2-

- & - PB2-NAM35C.pB2+
. + PB2-NAA1355U pRo -

-

|
- - - PB2-NA-PB2 + HAA1145G - [ ]
=

o

i
S
o

0.001

relative amount

Q

e NA-NA-NA
A NA-NAATS5G_NA,

® PB2-NA-PB2

log pfu/ml
= NWPAP,OAON®

A PB2-NAA13%5G pB2

s ©
o

relative amount

0.001



Q

logy pfu/ml
= NWhHh O ~NO®

(o)

logyo pfu/ml
= NWHhOTONO®

Supplementary Figure S4.

Q

[
<

logso pfu/ml
ANWROON®

—e— NA-NA-NA-
- M - NA-NA-NA + PAC1809A-

—eo— PANAPA- L]
-l - PA-NA-PA + PAG1809A_ I
- G21UPA_NAU1308C_PA_ |

relative amount

® NA-NA-NA -
¥ NA-NAUT30ECNA

® PANA-PA-
A CZUPANA-PA -
¥ PA-NAUT08CpA 4

relative amount

0.001-



a b
8
e —e—NA-NA-NA- |
25 - - NANACYANA -
- 4
g3 —e— NS-NANNS- |
1 - -H - NS-NAC9BANS - I
1 2 3dpi 5§ g
o

relative amount

C..
8
7 &
E6
251 ¢ o NA-NA-NAT |
g3 onsNANsT
1 ANSNANS*Y- ]
T s g 8
o

relative amount

Supplementary Figure SS5.



a b
- —eo— NA-NA-NA-

£ Z .10 - NA-NA-NA + PAA682C

% 5 . 1 - NA-NA-NA + PB1A33C+

z 4

g; 3 —o— M-NA-M- l

-2 . 0 - M-NA-M + PAA682C [
1 . 31- M-NA-M + PB1A%36 l

o

relative amount

- -8 - NA-NA-NA + PB1A33C + ppA6s2C
- 8- MNA-M+ PB1A33C + paAesC

logso pfu/ml
SANWROON®

C
81 e ee... ] 8
=7 ’ _7 ‘
E 6 E 6 © NANA-NA{ |
g5 25
s3 £ &2 o MNAMT |
23 4 D3
-2 = 2 vmnawznts
! ! o MNAMZEt |
1 2 3o “EFEE
o

relative amount

Supplementary Figure S6.



Q
(o3

logyo pfu/mi logyo pfu/ml logyo pfu/ml
= NWhHhOTO N

logyo pfu/ml

logy pfu/ml

logqo pfu/ml
SNWAR OO N®

relative amount

8
7
6 .
; —— NANANAT I
4 - .l - NA-NAAT1I8CNA- I
g - -® - NA-NA-NA + szU4590+6799A_ I
1 . % . NA-NA-NA + PAU182C
. % . NA-NA-NA + PACT101A4
. % . NA-NA-NA + PAC569U+C676U
g —o— NP-NA-NP- -
6 . .m - NP-NAAT18CNPA ]
5 --® - NP-NA-NP + PB2U459C+GTO% 1 |
;‘ . % . NP-NA-NP + PAU182C |
2 . %. NP-NA-NP + PAGT101A l
13 . % . NP-NA-NP + PAC569U+C676U - I
1 2 3 -+ NP-NA-NPC22U - i
8 T s 8 §
7 relative amount
6
5
4
3 d
1 8
7 :
E®6 ® NANANA- |
25
8 o4 o NP-NANP- g
6 g g v NP-NANPZM |
g 1 # NP-NANP3 |
3 e
3 p g
2
1

1 2 3 dpi

Supplementary Figure S7.

0.001



VN-YN-VN
+SN-VYN-SN
SN-YN-SN
oowl
gz VN-VN-VN uzVN-VYN-VN
VH-YN-VH —
VN-YN-VN VN-VN-VN
VN-YN-VN . -
JuizdN-YN-dN - oow
5 <
o +ugedN-YN-dN - £
g < < 0 -
z 0 s 2 2 < 2
dN-YN-dN
m wzdN-VN-dN '
<n_.<z-<n_— - g § Vd-YN-Vd
JugedN-YN-dN . .
Vd-YN-Vd — . Vd-YN-Vd,
e neo - - dN-YN-dN .
JugzN-YN-I
<n_.885<z.<n_. . V- opoe,VN-Vd - — . .
jugzIN-VN-IN VN-VYN-VN
<z.§s<z-<z. . N Vo ¥NUN — Joou
<z.<z-<z. . VNYN-YN VN-YN-VN — — JugzN-YN-IN -
<z.88<<z.<z- . yoow VN-5g5evVN-VN — wgzN-VN-IN . .
Nm_n_-ommmr<<z-~mn_- . }8d"vpee1 oVN-} 8dy 0 29d" ooeewWN-2Ed . . - W-YN-I .
Z9d-VN-zg9d - - 18d59,11nYN"18dy,0 7ad-vN-28d ‘ — VN-YN-VN - .
VN-YN-VN .
© 0
b8d"veee 9+00111nVN-b8dy,10
Lad-vN-Lad

p-actin

A W —

Supplementary Figure S8.



a b
8 =
_7 —e— NA-NA-NA -
6 v
% 5 « oy s NA-NA-NA27"t- I
° g N B NA_NA_NAZGnt_ I
g3 .4 - NANA-NAZNt - |
1 . 4 NANA-NAZNt | |
1 2 3 dpi A
s 3 8
8 5 1 relative amounto
7 )
% 6 Y
5
g,
S 3
g3
1
1 2 3 dpi
C
8 8
7 7
T 6 EG6
S 25 ® NANANA{ |
By B4 v NANANAZNt] ]
5 3 5 3 NA-NAZ23nt
83 g # NA-NA-NA |
1 1 +NANANAZN L]
T s % 8
8 relative amounto
7
E 6
25
B4
> 3
g3
1

1 2 3 dpi

Supplementary Figure S9.



Supplementary Table S1:

Genomic VRNA sequences of the 5" and 3’ NC regions and mutations introduced in the X-NA-X viruses produced by reverse genetics

d
coding sequence

IX-NAXS? VRNAS'NC  vRNA 5'NC sequence” NA coding sequence” VRNA 3'NC sequence” VRNA 3NC

reverse genetics viruses  length (nt) nt (aa) length (nt) segment-nt (aa)
PB2-NA-PB2 34 AGUAGAAACAAGGUCGUUUUUARACUAUUCGACACUA CAUAUUGAAUAUAAUUGACCUGCUUUCGCU 27
PB2-NA-PB2 34 AGUAGAAACAAGGUCGUUUUUARACUAUUCGACACUA CAUAUUGARUAUAAUUGACCUGCUUUCGCU 27 HA-A1145G (K382R)
PB2-NA5C_pg2 34 GUAG GGUCGUUUUUAAACUAUUCGACACUA NA-A1355G (D452G) CAUAUUGARUAUAARUUGACCUGCUUUCGCU 27
PB2-NA“SC.pB2 34 AGUAGAAACAAGGUCGUUUUUAAACUAUUCGACACUA NA-A1355C (D452A) CAUAUUGAAUAUAAUUGACCUGCUUUCGCU 27
PB2-NA"***"_-pB2 34 AGUAGARACAAGGUCGUUUUUAAACUAUUCGACACUA NA-A1355U (D452V) CAUAUUGRAUAUAAUUGACCUGCUUUCGCU 27
NA-NAM.NA 28 AGUAG. GGAGUUUUUUGAACAAACUA NA-A1355G (D452G) CAUUUARACUCCUGCUUUUGCU 19
|NA-NA-NA 28 GUAG! GGAGUUUUUUGAACAAACUA CAUUUARACUCCUGCUUUUGCU 19 HA-A1145G (K382R)
[PB1-NA-PB1 43 AGUAGAAACAAGGCAUUUUUUCAUGAAGGACAAGCUAAAUUCACUA CAUUCARAUGGUUUGCCUGCUUUCGCU 24
PB1-NA-PB1 43 AGUAGAAACAAGGCAUUUUUUCAUGAAGGACAAGCUARAUUCACUA CAUUCARAUGGUUUGCCUGCUUUCGCU 24 PB1-U1572C (-)
S'7APB1-NA-PB1 43 AGUAGRAACAAGGCAUUUUUUCAUGARGGACAAGCUARRUUCACUA CAUUCARAUGAUUUGCCUGCUUUCGCU 24
S17ApB1-NAVC.pB1 43 AGUAGAAACAAGGCAUUUUUUCAUGAAGGACAAGCUAAAUUCACUA NA-U1116C (-) CAUUCARAUGAUUUGCCUGCUUUCGCU 24
S7ApB1-NA®ApB1 43 AGUAGAAACAAGGCAUUUUUUCAUGAAGGACAAGCUAAAUUCACUA NA-G1359A (-) CAUUCARAUGAUUUGCCUGCUUUCGCU 24
S17ApB1.NAYIIECC1N pRy 43 GUAG, GGCAUUUUUUCAUG CUAAAUUCACUA NA-U1116C (-) + NA-G1359A (-) CAUUCARAUGAUUUGCCUGCUUUCGCU 24
\NA—NA—NA 28 GUAG: GGAGUUUUUUGAAC. CUA CAUUUAAACUCCUGCUUUUGCU 19 PB1-U1572C (-)
[PANAPA 58 GUAG GGUACUUUUUUG GUAUGGAUAGCAAAUAGUAGCAUUGCC, CUA CAUUUUGAAUCAGUACCUGCUUUCGCU 24
PA-NA-PA 58 AGUAGAAACAAGGUACUUUUUUGGACAGUAUGGAUAGCAAAUAGUAGCAUUGCCACAACUA CAUUUUGAAUCAGUACCUGCUUUCGCU 24 PA-G1809A (-)
S2UpA NA-PA 58 AGUAGAAACAAGGUACUUUUUUGGACAGUAUGGAUAGCAAAUAGUAGCAUUGCCACAACUA CAUUUUUAAUCAGUACCUGCUUUCGCU 24
PA-NA"2%C.pA 58 GUAG GGUACUUUUUUGH GUAUGGAUAGCAARUAGUAGCAUUGCC. CUA NA-U1308C (-) CAUUUUGAAUCAGUACCUGCUUUCGCU 24
G2UpA NAUBOC pa 58 AGUAGAAACAAGGUACUUUUUUGGACAGUAUGGAUAGCAARUAGUAGCAUUGCCACAACUA NA-U1308C (-) CAUUUUUARUCAGUACCUGCUUUCGCU 24
NA-NAYB%C.NA 28 GUAG. GGAGUUUUUUGAAC, CUA NA-U1308C (-) CAUUUAAACUCCUGCUUUUGCU 19
[NA-NA-NA 28 AGUAG. GGAGUUUUUUGAACAAACUA CAUUUARACUCCUGCUUUUGCU 19 PA-G1809A (-)
[HA-NA-HA 45 AGUAGAAACAAGGGUGUUUUUCCUUAUAUUUCUGARAUCCUARUCCUA CAUUUUGGUUGUUUUUAUUUUCCCCUGCUUUUGCT 32
[NP-NA-NP 23 AGUAGAAACAAGGGUAUUUUUCUCUA CAUGAUUUCGAUGUCACUCUGUGAGUGAUUAUCUACCCUGCUUUUGCU 45
NP-NA-NP 23 AGUAGAAACAAGGGUAUUUUUCUCUA CAUGAUUUCGAUGUCACUCUGUGAGUGAUUAUCUACCCUGCUUUUGCU 45 PB2-U459C (-) + G799A (V2671)
NP-NA-NP 23 AGUAGAAACAAGGGUAUUUUUCUCUA CAUGAUUUCGAUGUCACUCUGUGAGUGAUUAUCUACCCUGCUUUUGCY 45 PA-U182C (161T)
NP-NA-NP 23 AGUAGAAACAAGGGUAUUUUUCUCUA CAUGAUUUCGAUGUCACUCUGUGAGUGAUUAUCUACCCUGCUUUUGCY 45 PA-G1101A (-)
NP-NA-NP 23 AGUAGAAACAAGGGUAUUUUUCUCUA CAUGAUUUCGAUGUCACUCUGUGAGUGAUUAUCUACCCUGCUUUUGCY 45 PA-C569U (S190F) + C676U (L226F)
NP-NA-NPY 23 AGUAGAAACAAGGGUAUUUUUUUCUA CAUGAUUUCGAUGUCACUCUGUGAGUGAUUAUCUACCCUGCUUUUGCU a5
NP-NAM5C.Np 23 AGUAGAAACAAGGGUAUUUUUCUCUA NA-A118C (T40P) CAUGAUUUCGAUGUCACUCUGUGAGUGAUUAUCUACCCUGCUUUUGCU 45
NP-NA-NP™™ 24 AGUAGAAACAAGGGUAUUUUUUUCCUA CAUGAUUUCGAUGUCACUCUGUGAGUGAUUAUCUACCCUGCUUUUGCY 45
NP-NA-NPP™ 27 AGUAGAAACAAGGGUAUUUUUUUCUCUCUA CAUGAUUUCGAUGUCACUCUGUGAGUGAUUAUCUACCCUGCUUUUGCU a5
NP-NA-NP?™ 28 AGUAGAAACAAGGGUAUUUUUUUCUAUUCUA CAUGAUUUCGAUGUCACUCUGUGAGUGAUUAUCUACCCUGCUUUUGCU a5
NP-NA-NP™™ 33 AGUAGAAACAAGGGUAUUUUUUUCUAUUUUUUUCUA CAUGAUUUCGAUGUCACUCUGUGAGUGAUUAUCUACCCUGCUUUUGCU a5
NA-NAMIECNA 28 AGUAG GGAGUUUUUUGAACAAACUA NA-A118C (T40P) CAUUUARACUCCUGCUUUUGCU 19
NA-NA-NA 28 AGUAG. GGAGUUUUUUGAACARACUA CAUUUARACUCCUGCUUUUGCU 19 PB2-U459C (-) + G799A (V2671)
NA-NA-NA 28 AGUAG. GGAGUUUUUUGAACARACUA CAUUUARACUCCUGCUUUUGCU 19 PA-U182C (161T)
NA-NA-NA 28 AGUAG GGAGUUUUUUGAACARACUA CAUUUARACUCCUGCUUUUGCU 19 PA-G1101A (-)
NA-NA-NA 28 AGUAG GGAGUUUUUUGAACARACUA CAUUUARACUCCUGCUUUUGCU 19 PA-C569U (S190F) + C676U (L226F)
NA-NA-NA 28 GUAG GGAGUUUUUUGRACAAACUA CAUUUARACUCCUGCUUUUGCU 19
NA-NA-NAT™ 27 AGUAGAAACAAGGAGUUUUUUGAACAACUA CAUUUARACUCCUGCUUUUGCU 19
NA-NA-NAZ®™ 26 GUAG GGAGUUUUUUGAACACU CAUUUARACUCCUGCUUUUGCU 19
NA-NA-NAZ™ 23 AGUAGAAACAAGGAGUUUUUUGACUA CAUUUARACUCCUGCUUUUGCU 19
NA-NA-NA™™ 20 AGUAGAAACAAGGAGUUUUUUCA CAUUUARACUCCUGCUUUUGCY 19
M-NA-Mi 20 AGUAGAAACAAGGUAGUUUUCUA CAUCUUUCARUAUCUACCUGCUUUCGCU 25
M-NA-M 20 AGUAGAAACAAGGUAGUUUUUUA CAUCUUUCAAUAUCUACCUGCUUUCGCU 25
M-NA-M 20 AGUAGAAACAAGGUAGUUUUUUA CAUCUUUCAAUAUCUACCUGCUUUCGCU 25 PB1-A33G (-)
M-NA-M 20 AGUAGAAACAAGGUAGUUUUUUA CAUCUUUCAAUAUCUACCUGCUUUCGCU 25 PA-A682C (N228H)
M-NA-M 20 AGUAGAAACARGGUAGUUUUUUA CAUCUUUCAAUAUCUACCUGCUUUCGCU 25 PB1-A33G (-) +PA-A682C (N228H)
M-NA-M*™ 24 AGUAGAAACAAGGUAGUUUUUUAUUUA CAUCUUUCAAUAUCUACCUGCUUUCGCU 25
M-NA-MZ™ 26 AGUAGAAACAAGGUAGUUUUUUAUUUUUA CAUCUUUCAAUAUCUACCUGCUUUCGCU 25
M-NA-MZ™ 28 AGUAGAAACAAGGUAGUUUUUUAGUUUUUUA CAUCUUUCAAUAUCUACCUGCUUUCGCU 25
NA-NA-NA 28 AGUAGAAACAAGGAGUUUUUUGAACAAACUA CAUUUARACUCCUGCUUUUGCU 19 PB1-A33G (-)
NA-NA-NA 28 AGUAG. GGAGUUUUUUGRACAAACUA CAUUUARACUCCUGCUUUUGCU 19 PA-A682C (N228H)
NA-NA-NA 28 AGUAG. GGAGUUUUUUGAACAAACUA CAUUUARACUCCUGCUUUUGCU 19 PB1-A33G (-) +PA-AG82C (N228H)
NS-NA-NS 26 AGUAGAAACAAGGGUGUUUUUUAUUACUA CAUUAUGUCUUUGUCACCCUGCUUUUGCU 26
NS-NA-Ns** 27 AGUAGAAACAAGGGUGUUUUUUUAUUACUA CAUUAUGUCUUUGUCACCCUGCUUUUGCU 26
NS-NA®ANS 26 AGUAGAAACAAGGGUGUUUUUUAUUACUA NA-G993A (-) CAUUAUGUCUUUGUCACCCUGCUUUUGCU 26
NA-NA®"-NA 28 GUAG: GGAGUUUUUUGAACAAACUA NA-G993A () CAUUURRACUCCUGCUUUUGCU 19
a: name of virus produced by reverse genetics
b: nucleotide substitutions or insertions are in bold; start and stop codons are in italics
c: mutations in the NA coding region, in brackets amino acid substitution; (-) indicates a synonymous mutation
d: mutations in the coding region of the indicated segments; in brackets amino acid itution; (-) indicates a mutation




