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1.1.2 FZ®F:QlAamp Viral RNA Mini Kit I §
Qiagen A 7], HiScript II One Step RT-PCR Kit.ExFect
Transfection reagent i) § Vazyme /2 ], zero-TOPO %
&% B Clonesmrter A w], Opti-MEM i H Gibco 2
7] ; PrimeSTAR Max DNA Polymerase.DNA Jii [B] i 32
I TR $ B A6 R &% B TaKaRa 23 =] ;5 BRI
PN P8 B New England Biolabs; SPF X4 J£ ) 5 ¥F
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S 2L R AT A TRV RE S M e A1 B v AT A L AT i
BERRZr R ) HA 22 7 55 PLRERRRKR -5 42 1
S9EE PRI HA 2/ AL i PQRETR -

PR8 PB2 Ak [Kl K627E 8 4% 1) 5| 4) AR 4f5 i i 255
627 fi Z IR M AZ T IR T 41, ¥ AAG AL GAG.

F1. AARHEAASY

Table 1. Primers used in this study

Primers Oligonucleotide (5°—3")

Bm-PB2-F TATTCGTCTCAGGGAGCGAAAGCAGGTC

Bm-PB2-R ATATCGTCTCGTATTAGTAGAAACAAGGTCGTTT
PB2-627E¥  AGCCGCTCCACCAGAGCAAAGTAGAATG
PB2-627E-R  CATTCTACTTTGCTCTGGTGGAGCGGCT

Bm-PB1-F¥ TATTCGTCTCAGGGAGCGAAAGCAGGCA
Bm-PB1-R ATATCGTCTCGTATTAGTAGAAACAAGGCATTT
Ba-PA-F TATTGGTCTCAGGGAGCGAAAGCAGGTAC

Ba-PA-R ATATGGTCTCGTATTAGTAGAAACAAGGTACTT
Bm-HA-F TATTCGTCTCAGGGAGCAAAAGCAGGGG

Bm-HA-R ATATCGTCTCGTATTAGTAGAAACAAGGGTGTTTT
HAmut-¥ AGTCCTCAACGAGAGACTCGAGGGCTATTTGGA
HAmut-R AAATAGCCCTCGAGTCTCTCGTTGAGGACTATT
Ba-NP-¥ TATTGGTCTCAGGGAGCAAAAGCAGGGTA
BaNPR ATATGGTCTCGTATTAGTAGAAACAAGGGTATTTTT
Bm-NA-F TATTCGTCTCAGGGAGCGAAAGCAGGGTGAAAATG
Bm-NA-R ATATCGTCTCGTATTAGTAGAAACAAGGGTGTTTT
Bm-M-¥ TATTCGTCTCAGGGAGCGAAAGCAGGTAG

Bm-M-R ATATCGTCTCGTATTAGTAGAAACAAGGTAGTTTTT
Bm-NS¥F TATTCGTCTCAGGGAGCAAAAGCAGGGTG
Bm-NSR ATATCGTCTCGTATTAGTAGAAACAAGGGTGTTTT

1.2 %% RNA 12

F 4 QIAamp Viral RNA Mini Kit 4 4 i3 BH 45 HX
i TE RNA, B — 80 °C {347 % H -
1.3 RT-PCR ¥ 1

H( 3.0 wL RNA Fi#Z, i A F] 22.0 pL RT-PCR
TR P, £ 45 12.5 wL 2 x RT-PCR Buffer, 5| 4]
% 1.0 uL (10 pmol/L), 1.25 uL Enzyme Mix,
6.25 uL ddH,0. RT-PCR g J% % £ % 50 °C 30
min,94 C 2 min, 4R J5 ¥ 47 30 MEE (94 °C 30 s,
57 C 305,72 C 3 min) , it J5 72 C ZE A 5 mins
PCR 7748 1% 35t i B 6t e v vk 23 #r - A ) DNA
J2 IS 7] & 4l A [ G R J5 5 zero-TOPO K 4 3%
$z o PH 4150k AT 0 4 .
1.4 HA RT{k (HAmut) {4 E

X+ HAmut (A4, LA 2 IEAI R 2] HA BH P
AL JFORE A B BAR X 514 Bm-HAF/HA-Mut-R
FI HA-Mut¥/Bm-HA-R 2> 54 4 H HA1 F1 HA2 B
Be, SR 5 LA HATL R HA2 (7R & ) 0 BE AT, Bm-HA-
F/Bm-HAR N 3| ¥, B PrimeSTAR Max DNA
Polymerase #f47 5 & 4E f#1 PCR (SOE-PCR) , ¥ 1 I}
HAmut 7. PCR =¥ & R G, 5 zero-TOPO
AR B, B A ORI
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1. REFZIFES N ERETEFB IR BEIKERE

Figure 1. Identification of recombinant plasmids expressing eight
genes of ZJ virus by electrophoresis. M, 1 kb DNA Marker; lane 1,
pH-ZJ-PB2; lane 2, pH-ZJ-PB1; lane 3, pH-ZJ-PA: lane 4, pH-
ZJHA; lane 5, pH-ZJ-NP; lane 6, pH-ZJ-NA: lane 7, pH-ZJ-M;
lane 8, pH-ZJ-NS.

2. REZIFES N EREAHRKH PCRETE

Figure 2. Identification of recombinant plasmids expressing eight
genes of Z] virus by PCR. M1: DL2000 DNA Marker; lane 1: PB2;
lane 2: PB1; lane 3: PA; lane 4: HA; lane 5: NP; lane 6: NA;
lane 7: M; lane 8: NS.
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2.2.1 %i& HAmut =40 A RHE : LLRIE 2] #
HA JE R (% B Pk 3 41 )5 ki pH-ZJ-HA S B4R, SR H
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e %S pH205 # fA . # @ pH-ZJ-HAmut & 21 )5 ki
(B 3) .« % PCR %@ IE M, 3 — 5 WP 45 R &
B, HA R AL 5 10 25 18 7 51 O fl BT 2B 2L 90 7 HA
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LAY HS W R E0w e ATV HA 4F FHRFAE
2.2.2 %k PR8 %% K627E 5= T (K F 4H R K 19
HyEE : LLR L PR8 £k PB2 JL A {4 FH 1 5 41 Fi kL pH-
ZJPB2 Jy Bi#T, K H SOE-PCR Jj ik 4 4% 73 %
PB2K627E 5 A 4k KL K], Jf B I o B %2 pH205 2 1k
v, fg @ pHZJ-PB2K627E & 41 i ki (| 3) . &
PCR 255 M IE A, 1 — 2y 45 SR 3R W, PB2 2R A
My 627 Ky 2 LR th 2 R (K) 5848 ) 4 &% (E) «
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Ja > PRI BE RNA e 55, X & 8O 35 1) 42 5 [ 41
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10— P e 70 19 Py 5 4 DR 20 JRORL 2 43 90
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Figure 3. Construction of recombinant plasmids of HAmut of ZJ N . . - o
ar b o e e 3%
virus and of mutation of K627E of PB2 of PR8 virus by A2 AT EAA A7 3 A R e (20 0

amplification of PCR. M, DL2000 DNA Marker; lane 1, HAI; TR HA ik 27) o

lane 2, HA2; lane 3, HAmut; lane 4, PB2-; lane 5, PB22; 2.5 PB2627 i 5 ]ﬂ‘ﬁ%ffﬁfg oA

fane 6 B2 RO27E- St 6:2 H: PRI LE A9 e ) PRS PB2 3 (K] i) 627 fir 1%
2.3 EHFSHRMEELETE HEAT 5848 (K—E) , 3E47 95 25 ¥R R0 I 5 24190 35 10

R e 8 S By 1) FE AL R e B 293 4 i, A S HA 2t (%3) o PB2 JER 1 627 {7 x50 E I, F 4
) A% B RIR R 2 AU . ARSI A T T 0.3 M.

2. FEEFRNAEGHEARSHE

Table 2. Titers of recombinant viruses with different gene constellation

Gene constellation

Reassortants HA titer (log2)
PB2 PB1 PA HA NP NA M NS

AR wT P P wT P WwT P P 0

7)2 p wT p wWT p wWT P P 4.1

7)3 P P wT wT P wT P P 5.0

7]4 P P P wT WT WT P P 8.2

AR P P P WT P WT WT P 5.4

7)-6 P P P wWT P wT P wT 8.4

AR wT wT wT wT P WT P P 7.6

VAR P P P wT P WT P P 8.4

P: high yield donor virus A/PR/8/1934 gene. WT: wild type virus (ZJ) gene.

% 3. PB2 627 i 2 3 E4H 5 &5 i FE B %2 1

Table 3. The effect of amino acids of position 627 of PB2 on recombinant viruses

Gene constellation

Reassortants HA titer (log2)
PB2 PB1 PA HA NP NA M NS

7]9 627K P P WT P WT P P 8.4

7J40 627E P P WT P WT P P 8.7

P: high yield donor virus A/PR/8/1934 gene. WT: wild type virus (ZJ) gene.

P T TR TR 20 O VAT — A T e

3 e P A9, 76 AN 26 7= o op b A R . AR R R T
S 7 0 [ 5 1) 622 L PR LG 81, 04 45 M % S 1

S TEE W PRI — A RN R R AR AP RO . 5 oy P 3R A I 7 AL
AEs A0S IR 2B 4 BRUF IO SR IR TR e ELRT, AT ST LE, IR A 7 T SR A5 % 2 R g R B i
Rk 28 7 TR R IR A 7 K R AT DU P R A K
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8/1934 (PR8) X JIi &y ™= i 43 (1) I Atk 5 AN KA, 41
WEEW AR N BRI 2. T H, B4k 7 PB2 K,
KAEPR R EALWE . 76 PR8 W8 RNA R AR
A Ml R g R, PB2 WE S i N K (1 - 37)
LIRS PBL Wk C K 86 /% JE R AH B+ .
IO AR A 5 R TR AR RN, R 0 T = SR AR 2 TH]
() T Bl E A& DA 200 PB2 B4 J5 v] BEME IR T X b 45
1 5 35 B T PR R I
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A8 2 18 500 75 10 A2 K AR 3, 208 i F 1 58 A 2 i
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BRI IR G A A ko T 1A S A LG AUAT 7 IR
s HE Z)T [ RS T 208« Uk WY AL #E 1
REME A2 KARATE,3 MWL A
PIE R FEFC T RE, (HE B A A4 52 4k B PRS
[ 2R L Wl A MR TR) 0 2R KA b e (A T R
NP 8 112 A% Bl A% B 11 5265 W0 1) R AR 1 AL et 4 » TR
It NP R IER T Re e W R G M2 SR8 % . 18
AW R T AT BRGNP LR () ALk (5
3) HA 0 BRARAR 2, eI o] B2 30 AT 25 1) NP 5L [
P T RO R B A W D e R HE S AT R T
T I =

WESCR B 7 B A 35 1 MOKE R 7 AR v e
FHKFLFME ™ X fERm M EAKZ I
REVRLIE (1o M1 A A T3 25 2 551K 1A 351 A2 3 25 i
ThREFRWEA REERER THRSSHY .
LR TR 99 B A I R AT 1 52 B S T BR Y 1K B
KU SR FRE, 2 RRITES
PR8 F 4L, 4 140 B¢ 4fy A7 PR8 SR A M AL A,
Tk R H B, A AT A K

M1 A5k RNP S &5 M AN # 2 2 i

Ko XAEWTERLT AR OGP B, M1 5 RNP )
G54 )R, R L B RNP 55328 % R 1 10 4l
R AR o ABTI R, AL 215 A
SREATER M B, $30T7 HA W N T 3 A0
FE o DR R A AR M IR N S e R B A A
PR

JE5 L %k B, ZJ 1 PR8 %% 7 1) PB2. PBI.
PA.NP.MI1.M2.NS1.NS2 4 & W [7) ¥ ¥ 4> 51 4
94. 6% +96.3% + 94.4%  92.2%  93.3%  84. 5%
85.3% 86. 1. #ift NP JEPH (NS 5 [H DL J 38 45 i &2
E WG AU TR L i A 3 DR e S 0 R
MR fEPTA & A, NP fIl NST B & 3t 1%
i) Y50 P e LU 841 1 » 30 B O AR A 55 55 3 8 2 )
BH BRI KR

VFZWE S B, PB2 (1 627 A ] gt A AR
B BB EE e " Bdg 4
BT 7 BT N5 8 55 PB2 1) 627 {1 ¥4 K,
BRI B W34k B DR HE DU PB2 ¥ 627 {7 5
i EWE AR OG . X 6:2 LK L) b ff) PRS PB2 JE
A (¥ 627 {7 s 3E 47 582 (K—E) , & UL 419 5
FEA BT BT (R 3) , HEW W] B S 627 A7 i RAZ N E
Ji > L 2H 95 B W LA S L IR g P 1Y i O )
L E S

E v 7 AR, 602 KR DR L 9] 1 B 40 44 X
HA FI NA SRJ§ T AT 8, & i R A 4 7L A
ST TN 7 AR v R I ME— R R L. A IE AL
MR 4 & r LUl 35 RNA A2 EA Y
B 2 [R) ) AH BLAE F AR 2E 0 8 B A . XLy fg n) LA
77 16 H B8 78 XS VR e v 00 52 (R A A A A
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Effects of different gene segments of influenza virus on the
growth of recombinants

Wenming Jiang, Meifang Yu, Jinping Li, Jianmin Yu, Suchun Wang, Guangyu Hou,
.. *

Jiming Chen
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Abstract: [Objective] We explored which internal genes of influenza virus that affect the titer of recombinant viruses and
contribute to the high yield of Influenza A seed virus in ovo. [Methods] Six internal genes or mutant or polymerase
complex of A/Puerto Rico/8/1934 (HIN1) (PR8) virus genes were replaced individually by corresponding gene of A/
chicken/ZJ/China/2013 (H5N1) virus, and the hemagglutination titers of recombinant viruses were compared by HA
assay. [Results] PB2 gene had the greatest influence, its replace failed to generate recombinant virus. When PB1, PA,
or M gene was replaced, the titers of recombinant viruses dropped by 3.7, 3.4, 3.0 (log2) , respectively. NS gene had
little influence upon HA titer. When polymerase complex genes were replaced, virus titer dropped slightly to 7. 6 log2,
and it did not confer the same growth characteristics (8.4 log2) found when a complete polymerase complex was of PR8
origin. When amino acids of position 627 of PR8 PB2 gene were mutated to glutamic acid, virus titer rose from 8. 4 log2
to 8.7 log2. [Conclusion] The optimal gene combinations may facilitate replication through viral RNA and protein
interaction with cellular components as well as interaction of viral RNA and protein or protein—protein interactions within
the virus. These multifactorial contributions resulted in selection of a high replication competent reassortant in
embryonated chicken eggs in comparison to the respective low yield wild type viruses, and laid the foundation for high
yield of influenza vaccine production.
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