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Rz

BIUEYRH (Avian influenza virus, AIV) & TIEZRTR, SHEBOHRS)E.
BREERBRTN S BRE T, (Mo RN ERBREHRT VRN EXE
FORAT I > HS E AL IR 25 8 T & B0 P & il (High pathogenic avian
influenza, HPAD) , f A\ ZSfi e A& 28 7R FE Y 25175 >R ™ =1 i A ECR Pk, BRI
WA AR E RURR R EBUR LS, SRBR SR R A B S R . AR
B 515 32 B AR BLAE F R0 2 S R 00 B SRR TS, 3T 20 4F3R, K
T T2 R R T VR AE DR AR R AR R A ORI O E R . AR, A
AR & ETE E R TR R BRI P I E R TR D X, AREECR
PEUTVE-BUSIRANE, 1248 5B 2 AR & e B 7, 85 RIS CCTS
HE (—MEA TCP1 WLE 5 MRAEHBEH) 5&REYRE: NP Ml PB2 7 HEX
MEAEH . P R A, 5 B G 0 35 (2 DF-1008 IR s AT 4E 40 ) I CCTS
MBI, FRE CCTS ik RAERE NP & AL, 302 i & g 55
HsE. 27 BEER, ROREZE CCTS 7SR & i B 28 = i J7 1 AT S 2EH .

ENT SRS S ESS /I N

1. SRBEUIvE- R B AR E 5WEEO NSRS EE T

KA FAIE T pCAGGS-HA-NP iUk 4+ DF1 400, £ H3 R0 8 H5N6 /2%
PRIET NP AN DF1 45, i G iiie R R 7 NP Sk 4y BARE &
F, FIH SDS-PAGE iUk #EAT4R Yy, HFBIZEREA, N EREAFTIHITE
FUTTRE /34T, 2808 T 72 MELER NP B A BARTE . 5 5CIGE ) NP BAE
HEABATIA LN, KB CCTS, FARSA, MTHFDIL, NOP56 1 RUVBL1 HANE
HA RS NP HEHAE. 85T RAE TN siRNA 7305 UTERX TNk 1 3
T, KW XA RO A NP R mRNA S EMEm. 458 2R,
CCT5,FARSAMTHFDIL =AM BUTERRAUER #: NP 1 H R RIAF AT B2
Mg e, Jodr, CCTS ZEHPTERXT NP/PA/PB2 1A & (il R SR &t WA 2

2. M CCT5 REAFAL. BiE CCTS 5RBEMEANEIERR

SIS RE TEYE CCTS JE, Mg kR3] p3Xflag #ifk b, ¥HE HA-
NP/PB2 ik BRI 4L 3] DF1 A, dlid S 3ot SR 7078 HA, Flag
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PUAM B EL G HAERR; BMFRIE CCTS-Flag 8 A YL 2 /o il IR T
Pifk CCT5 #1 NP/PB2 M E IR . [FII e G HRKAE 71X —45 R, CCT5 5
NP. PB2 & A TG i &l RIK ISR B IR 55 56 A T #f o= AR BAE, BRI
FE—FAE I, BRI CCTS FIRER NP PB2 & A IR, H2 5 RBOR F I E HId .

3. RHE CCT5 5RBRBFEBIKIRR

WRYE T B LU, si-CCTS XHUEOm 8 NP PA. PB2 & (R EH
HAWPRHRER, SARKXAINEE K, CCTS JIBA DF1 4 589 i)
i GFP ZGhRICH HSNG VR B I M, JEERIAIIREN], CCTS HRIE R
H5N6 LA A HINT(HM/DW)Jit 8675 5 8% YL i 8] DA S B geeh 2 o) 38 i iy 389 5, 31X 15 BH
MBYREMEHE T CCTS MIRIE. UHFF CCTS X iBHR B RNA AR ISR, &
Pl CCTS HIVLER e S5 MBI B RNA AR, [RZ, CCTS RILREBE (LK
TiEE RNA HIE . N T DAUESE, SEIGR A IAIE S 9O SERAIESE CCTS &5
NP 7EZ4HMHAAAES B AL, FExT NP 2 A A B3 A .

KA. SRR EE NP, RKEEF PB2; MEMHAEA CCTS: HALAF.
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Abstract

Avian influenza virus (Avian influenza virus, AIV) are the part of the
Orthomyxoviridae family and placed in the the genus of AIV. AIV occurs naturally among
wild aquatic birds worldwide. While, AIV some subtypes of AIV also infect humans. Some
HS5 subtype influenza viruses prevalent in poultry are highly pathogenic AIV(HIPV), which
is a major threat to public health and poultry breeding industry. Therefore, understanding
the pathogenic mechanism of AIV has theoretical significance for influenza virus
prevention and control. The interaction between AIV and host protein is the key part of
virus replication and pathogenicity. In the past 20 years, lots of research have demonstrated
that human host factors play a key role in the life cycle of influenza virus. However, little
is known about the role of avian host factors in influenza virus replication. In this study,
immunoprecipitation-mass spectrometry was used to detect the avian host factors that
interact with influenza virus. It was found that chicken CCT5 protein (a cytoplasmic
chaperone protein containing TCP1 subunit 5) directly interacted with AIV NP and PB2.
Further studies showed that virus infection significantly promoted the expression of CCT5
in DF-1 (chicken embryo fibroblast DF1 cells), and the up-regulated CCTS5 in turn
promoted the nuclear output of NP protein, promoting the proliferation of AIV. The results
show that avian CCT35 plays an important role in supporting AIV replication.

The main research contents of this topic are as follows:

1. Screening of interacting avian host factors by immunoprecipitation-mass
spectrometry.

In this study, pCAGGS-HA-NP plasmid was constructed and transfected into DF1
cells. After expressing NP protein, DF1 cells were infected with influenza virus HSN6, and
specific NP antibody fishing interaction proteins were detected by immunoprecipitation;.
SDS-PAGE electrophoresis and silver staining were used to find differential proteins. 72
potential NP protein interaction host factors were identified by protein spectrum analysis.
Compared with the NP interacting proteins published in the literature, it was found that
CCTS, FARSA, MTHFDIL, NOP56 and RUVBL1 might interact with NP proteins. Then,
siRNA was used to silence these five candidate host factors respectively to detect their roles
on influenza virus NP protein and mRNA levels. The results showed that CCTS, FARSA,
MTHFDIL silencing significantly inhibited the expression of influenza virus NP protein,
among which CCTS5 gene silencing had the most obvious inhibitory effect on NP/PA/PB2

il
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expression.

2. Construct CCTS expression plasmid and verify the interaction between CCTS
and viral structural protein.

In the experiment, the avian CCT5 gene was cloned and ligated to the p3Xflag vector,
and co-transfected with the HA-NP/PB2 expression plasmid into DF1 cells, the HA, Flag
antibody were used to fish each other and the interaction was tested by immunoprecipitation
technique. The endogenous antibodies CCT5 and NP/PB2 were used to fish each other after
the virus was infected with CCT5-Flag protein alone. Meanwhile, this result was verified
by immunofluorescence technique. CCT5 interacted with NP and PB2 proteins either
overexpressed or infected with influenza virus, so there is a guess that CCT5 may be the
ligand of NP and PB2 proteins and participate in the replication process of influenza virus.

3. To verify the relationship between CCTS5 and influenza virus replication.

Considering the fluorescence quantitative results showed that si-CCT5 could
significantly inhibit the expression of NP, PA and PB2 proteins of influenza virus. After
using flow analysis, it was found that DF1 cells silenced by CCT5 could inhibit the
replication of HSN6 influenza virus with GFP fluorescence labeling. The subsequent results
showed that the expression of CCTS5 proliferated with the increase of infection time and
infection gradient of H5N6 and HIN1 (HM/DW) influenza virus. This indicates that
influenza virus promotes the expression of CCT5. When studying the effect of CCTS on
influenza virus RNA production, it is found that CCT?5 silencing can inhibit influenza virus
RNA synthesis. On the contrary, CCT5 expression can promote influenza virus RNA
synthesis. Furthermore, indirect immunofluorescence assay confirmed the co-localization

of CCTS5 and NP in cells, and promoted the nucleation of NP protein.

Key words: influenza virus; nuclear protein NP; polymerase PB2 protein; cytoplasmic

chaperone protein CCTS5; protein interaction.
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4ERZIER (Abbreviation)

P FEL AR ST AR

Abbreviations English Name Chinese Name

293T Human embryonic kidney cell NN =g

BSA Bovine serum albium A Mg HEH

Cas CRISPR-associated proteins CRISPR HHKEH

CCT5 chaperonin containing tcpl subunit 5 & TCP1 W3 5 R E

CRISPR Clustered regularly interspaced short R ] 0 A
palindromic repeats

cRNA Complementary RNA H AN RNA

DF1 chicken embryo fibroblasts DF1 cell X FS A 24 4 e

DMSO Dimethyl splfoxide e IR

DNA Deoxyribonucleic acid =R 3 AL

dNTP Deoxyrinediamine triphoshate it SE AL BB A =R

DSB Double strand break KB

EDTA Ethylene Diamine Tetraacetic Acid vy LV

FBS Fetal bovine serum fia 2 1

IAVs Influenza A virus A BB B

kb Kilo-base pair THE RS

kD Kilodalton TIE /KU

KOs Knock out cell lines ErERE TR

LB Lauria broth LB K5573

IncRNA Long non-coding RNA KAEIEgm S RNA

M Molar mass JEE IR o

M1 Matrix protein 1 EREA 1

M2 Matrix protein 2 FEEA 2

mA Milliampere 2

MDCK Madin-Darby canine kidney PN =)

mg Milligram 2,

min Minute min




Hdn el K2 2020 Ja il LB 72 A A 18 S

mL Milliliter =Tt

MOI Multiplicity of infection YL A

mol Mole JEE IR

mRNA Messenger RNA {1 RNA

NA Neuraminidase P22 2 TR T

NC Nitrocellplose THIRAT Y=

ng Nanogram 9450

nm Nanometer ghK

NP Nucleoprotein ZHEH

NS1 Non-structural protein 1 JELEA 1
NS2 Non-structural protein 2 et EH 2
PA Polymerase acid protein RelgmrtEs
PAGE Polyacrylamide gel electrophoresis SR VA T e e 2 Pk
PB1 Polymerase basic protein 1 R R E 1
PB2 Polymerase basic protein 2 EHEE R A 2
PBS Phosphate buffered saline oA TR 3k 2 1M U
PCR Polymerase chain reaction oy U N
polybrene Hexadimethrine bromide i

Puro Puromycin NN 55 2

r/min Revolutions Per Minute min 4%

ref Relative centrifugal force FHRT S0 7
RdRp RNA dependent RNA polymerase RNA KA RNA RE
RNA Ribonucleic acid R R

RNA pol 11 RNA polymerase II RNA K& 11
RNAi RNA interference RNA T4k
RNase A Ribonuclease A EHERL IR G A
SDS Sodium dodecyl sulphate g BT g
sec Second i

sgRNA Singe guide RNA FUEE ) 3 RNA
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TAE

TCIDso
Tris
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VRNP
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pum

Small interfering RNA

Negative-sense single-stranded RNA

Tris base, acetic acid and EDTA

Tissue culture infective dose

tir (Hydroxymethyl) Aminomethane
Viral RNA

Viral ribonucleoprotein

Microgram

Microliter

Micron

/NF RNA

FLR 57U RNA
=R SR
L.
PAH B IR IR L A
= GRHED ZHEPR
7T RNA
TR

e

Wt

(&S

i

¥
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1 -t

A

][]

1.1 [EERY R

TR EE (IV) 2 MEZ N BRI, 2 Mt R & AFsi9
HAT 0 J5 A4 (Arranz et al 2012), REBE BRI FLBNMILL K&, 45 NI R LA 2L
BB A =B R B, S FARSE B M A ], R R4 o A IR 7
B AU R, C B0 B = M55 (Yuanji and Desselberger 1984, Webster et al
1992, Osterhaus et al 2000). R#FEFHLZAREFNA)FIMEZR (HA) FHEMZER, X
KRB NRZAFMIER, BRosA 18 B HA WARA 11 F NA WA
(Kolbourne 1968;Fouchier et al 2005). F:H1, A HJ /B 7% Influenza A virus (IAV)/2
51 N5 B iR I 5 A, SR BN EE I EARATE U RE I &R
T AR 78 8 2 vh 3 i 31095 2k (Igarashi et al 2008, Dong et al 2020), b H5N6 37/
FATE LB mBURE, B E IR B AT S, [FIRAETE T NS BIEM ZH1,
140 1918 - “PHPEF IR R BRE T 2.5% ML, AL 1997 Ak &
() HSN1 J5 258 4% A 2200 (Wu et al 2017, Lee et al 2018), B XT 7% 25 T JE F
FAHBEED . GRINWENRBIFRENELE ARG, EREBIRHERL. b
PAGRE R R PEREBAE, K& A BRI f i £ IR TR (X FBFE 2004).
HHAT, U RE S BRI TE E R A EAE A R AR D, S i 1 o e )
JH B ) FH W36 6 g 1 = DR S R T B D = DR B i R s 28 W s B ik
S8 E OB 0] RS S 5 2 R N T2 IR AT AL

1.2 CERERIR

1.2.1 H5N6 RRMFERITH

H 1996 fFLIK, HS5N1. H5N6. HON2. HS5N2 fll HINO 25 &R HIsi A, 7
5 B e ) e B i g NBE, R NSl B RF 2R 1 1 B, & IR B I 7 52 2R 2 K
A1 5 B B A% (Salzberg et al 2007, Josset et al 2014), HS5 A FEGREEH, H5N6 5
FLRAE 1971 4, MFEE SRR 7 5 3. B3RIE 2013 FREEAA HiiE 5 5 2] H5N6
WA BRI EE, T 2014 FH4a, HIEYE HSNG Jds 855 A0 - & 6l, M
I N BB HSNG it /255 B 1 45 i 22 & 42 (Dong et al 2020). 538, Rppl@/KE, &
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{5 B3 AL AR VA B3 75 7 1T R $5 4% 0o P (Hird et al 2018). H5NG6 /800 2 CLBCN &K
R BUR IR EE, FERK = IR MG B K AT 7, R SRS (Bietal 2016).
WIEHENTRI, BFHZ 5EEASEmM. Fib, 2mE A B NS /R E
e, #E—B R IT X HSNG i B 75 I SR A b 2L

1.2.2 REREBHGH

TBOR R IER R AR, R EEE, 2R SR RNA g, HEA I\
ANy B3 R F By (Gamblin and Skehel 2010, Araki et al 2018), &A1 B Al DL
W—ZpFE R, HAf TR0 #0275 A (Muramoto et al 2013, Rajao et al 2018),
43128 NP, PB1, PB2, PA,NS1,NS2, M1, M2, HA, NA, X465 804 75 55 A ThRE 2 ¢,
HA CHfILEEER) A I3 75 W RN 28 RS 00 DG, 5 A0 808 25 1 B30 1 R A 24 S 1
FHEZEYIHEE R (Vogel 1998, Steinhauer 1999). NAGMILRAREE) 5 A BURBIR TN
SO, 2590 # a4 P20 O 40 M AN 2200 T IR 780 R (Harris et al 2006). M1
25 RNA K46t PL K% % HY 2F (Baudin et al 2001); M2 S20 & FliEEE, 25
TREFMASS . NS1 T ZINRETE THIHITE F2 10 S RN, B3 I s 25 2 Ml ) 2B
i J& #(Chien et al 2004). NS2(#Z % i & (4 NEP) SR EmRE M LA KEN A
J(Sasaki etal 2015). PB2, PB1, PA fAefif HAE R I = RIKE &9, RIVEYHH RNA
%A BfF(Muramoto et al 2013, Vidic et al 2016)s

NP HE 2R R AR B M2 RS ME R, 2 T EAH 56KD, Rl
Bgw R R A, SRR HAD S M & A 77 4L BAE(Albo etal 1995, Liao etal 2010),
Z 5k E MRS B H LU R A% (Dowdle et al 1975, Hsiang et al 2009), /5
RNP f HEAZ A AAZ 3L F2 (Portela and Digard 2002), £/ B4R B0 1 L F2
H1, NP & H e 5 PA. PBL. PB2 tEH LA E: vVRNA HLEEAE L, HAC™ AW
)9 75K T (Mena et al 1999). 534h NP & H /6% 515 £ & H BAF(Gorlich et al 1995,
Portela and Digard 2002, Ozawa et al 2007), 1 DL 15 E4HMIH actin, AZ4 H K7 LA
R F AR AR AL G o R3S NP SR X — 4, R NP A HEWE L&A, 5T
TBOR G FEA LIV R A RNE L. FERER FERRMEsER, i 1-
1 fT7x(Nayak et al 2013).
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(a) Influenza virus

Neuraminidase (NA)
Hemagglutinin (HA}y——,

lon channel (M2)

Polymerase complex

Matrix protain (M1) (3P complex):
PA

PB1
PB2

(Viral ribonu cleoprotein )

Family: Orthomyxoviridae Subtype: A (8 RNA segments) eg. WSN
: B (8 RNA segments)
Gfnrme: (s C (7 RNA segments)

B 1-1 A BURRR IR TS5 77 B B (a) A1 HEL % B (b)(Nayak et al 2013)

Fig. 1-1 Schematic diagram and electron microscope diagram of particle structure of

influenza A virus (Nayak et al 2013)

1.2.3 REBRBHE SR

TBORFEAEAE EAR N IE IPEREWR RN, 51 RN 2R A G, XL
ARG R TN & A A ENFIRIE bR 4R, KT /K SR SE T & WA e
8, o @ R, BB RS AL 36 P& Y (Roebke and Danthi 2019).
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WiTE ST ERR T Z ARG G, 2 AR I N0 A5, B0 35 - i %
EASAY (VRNP), VRNP EEY1E NP RAMIERH F, AT, &R
RNA(Klumpp et al 1997, Klemm et al 2018).

TETE EAMAZ AN A R TAR RN W R : vVRNA 7E40 A% N 2 & RO 2
mRNA, cRNA(Akarsu et al 2003), i T RNA LRI RE AR, A2
RNA 5 NP iEEAMRTER G E EWILEERT, WS NG, IR,
R BRSNS B R R R A . R EE RNP 53R A 4 oy L R 2H 2 i T AR
F LT (Klumpp etal 1997, Baudin etal 2001), 24 i 1 2F B4 . %7 RNP(VRNP)
S TAV FE ORI HI A BT, ol B £ SRR 4 RNAL 24N DLV 25
¥ 5 I (NP) I 1 PB1.PB2 Al PA 4151 RNA B4 2 4 1A 4 Bi(Fournier et al 2012,
Li et al 2014, Te Velthuis and Fodor 2016). Jt /2 75 &2 il & 17~ = B L 1-2(Mubareka
and Palese 2011).

Budding
\Aﬁachment /'

Apical surface of host cell

Posttranslational
processing ckaging

Translation

|

m
-
[=8
a
=
Q
@
1]
—

vANA
=}

== cRNA
(+)

Fusion and Nucleus
\ uncoating /

K 1-2 %S H B (Mubareka and Palese 2011)
Figl1-2 Model of influenza virus replication cycle. (Mubareka and Palese 2011)

1.2.4 RRFRESEIEEHEEARIRK

BIRERMILS YA IR Z RS BE ], (B 3 2 W) (AL R A A7 A 22 5
H&EREWANMETR TR AR AP, MYk, &

11
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KA VL ICEEANG [CAR, &AE RIGT BAEN I T R, HoHENSH
RN PR ZA RGPS T AEHE 5% (Wangetal , Kaiseret
al 2005, Boyd et al 2007, Lynn et al 2007, Temperley et al 2008).

FRT,  KHER i 8 ARG 7t , R EERSnEm ft 5 AL E FEO I
PEJRIF, TRt &I 25 -5 B VR TE 40 TAE iR S B b . fE KA,
FEAZATIERE RNAT 5% B REXUARSE 73 A A G e e 06 225 5 VURH € - B IEC o 1
52 TSI BRI S B BEAT BLAR SR AV AUSINAR T, KRB AR & SRR K
A7 BN B AF B (Stertz and Shaw 2011, Rouxetal 2012, Stynenetal 2012). {EH75
HEMZ, fEEFETFRHIEEMEHE NP GBI, AT LR R e ik B R s 2 52
#ll(Gorlichetal , Gorlich and Kutay 1999). #Rifi, J<T &J515 £ K753 BI%R 7 NP
FELAE BB FORARA IR, 52567V F0 A 22 1 3 R BV P AL 558 10 /AT 7 - 4k 28
o

1.2.5 BEXEFIRBBFNTN

TR R A A I, BEATRE B RSCR, N T A TAURERL T, R
BB FRE £ IhRER SE B B RNA FIVER L& ili(Jackson et al , Herzetal 1981).
TR R AR R LT E A, MU TR K B S RO RIEDIRE, B EE LA
AR, i SmE LN AR, FEEFHRAMGERE, fBR, &R
MR, RIS R T 5 2 RS (Fournier et al 2012). 15 3B E 2B A 40T &
TR FE P RAR AT LU N AR L3R B R LR B o3 2 2k (R 2 1 52 o e
S R CITEIMI P A5 67 VRNP FIL2E AL . Bl A BOAR SSHOEIE I : It
B EEEE 1 PB2 B85 MAVS BAEHbimE E 1 BT RS (Graefet al 2010); PBI1-
2 5 NLRX1 HJHE#EEG R s 2ok 34 JH 1 (Jaworska et al 2014); ¥
B NP HH 51538 H PLSCRI & HAE, 4] NP Al vRNP A%, #Ei
FH AL B B G BEL(Luo et al 2018). AH S, 1 P8 34 AT DA I 52 M0 B s ARl 16
P2, IABIR LR S SRR, B0 MicroRNA-340 1E NS5 RN+, @
A S RIREANHIF mRNA B, X052 K71 {2 3205 55 & il (Zhao et al 2019). 1E

A BT 2 R R R B AR A S I AR B R, 4R SRS S R B S
FR1E 32 R 0) S8 4 T b B4R R RO B L R B R S, IR R e E T
HAEMZ P 1-3 Frzx(Brass et al 2009). K, &7 545 1 AE0 55 543 A2 ] By

B—l
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[ AIR P i LU SR 0, O 1) WA O o AT LI RN T i B 70 2 254 52

h —
i " " g7
‘ : Assembly znd=fe
% / \ T
v \3‘ : & BOATZ / o cec,, PASSH
0 )
0 @IFITMI —l, M LA Giyean stiueiures)
:0), SLC3/A1 _ PIGH
- O —— o
0
COPB2 g5 CUal 5 ——>
ARCN1 @ T E_—erl cYBsRs  EIFBQ
COPA Rgi o WoeeaL0000z B3I [OKAAIS
gg;g AAB5A L ol Gl“:‘;‘@ O EIFIC
Gl Y B [ EFD P
F— COFBI @ RABIOD nding proteins e BRPS o, BRPSI
ARFG‘- AAB3ID DEFIAKE H'%SE @ ADATY
0 : whrs
ATPOVOD q E'FW ohes JRPS11
ATPEAP1 § ol W [ \
: FREFB Wl
ATPEVOE2 e AP ¢
[l ';,ul};'r u2
S| ')
ATPEVOD! 8 ’
ATREVIC @

PLNAZ
Bridglng Proteln  |n Reactome CADMZ
Human Flu FlyFlu proteln Palhway
e B.h 0 CEAGAMT

B 1-3 %S 518 EEFEAEM L (Brass et al 2009)

Fig. 1-3 Interaction network between influenza virus and host factors(Brass et al 2009).

1.2.6 & TCP1 KPR AE{RZE R CCT5

TCP1 &%) (TRIC) XM t-HEWZ IR (ICCTRIK IR E R, & —F ATP
TR 2 FAEAB B, 97 587 A 2 K ¥ 15 2437 2 (Rothman 1989, Broadley and Hartl
2009), Z 54l R E TS, T VR 2 R0 S A G 1 R 1 BRI A
2 B JE BH(Yao et al 2019) . & ()i $7 B 5 2 R 3R 0k it o6 B8 224 FH (MEelville et al 2003).
TRIC N FRIAH S, N 8 AN PATHIW S (a,B,y,6,¢,0-18(C-2, n
A0/ TCP1. CCT2. CCT3. CCT4. CCT5. CCT6A B, CCT6B. CCT7 Fl CCT
8 4 ZH At (Kubota et al 1995). Ak, TCP1 b3 K] T 15 S50 B 4 300 1) R 24 Pk )
JUEI (Liu et al 2005). #EiE, TCP T RIS 5BV iR A1 e 2R AT PEIR A %,

13
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K24 TCP (137 5 A7 AT DI k92 R 9T B 81 R P50 1 12 € (Zhao et al 2016).
PEltk, B TCP [ Thae ALH] B 5 2

TCP1 MMUR B R AMEE 5 (CCTS) RASLIM A MG FEA, BT HEEA
Z ¥ (chaperonin, Cpn), LLKH ATP (175 2UAT 5| S A5 1297 & 10 8 A 5 A RIRIRES
(Hartl 1996), fE4ERFAMTE R R B EEAEN . R es, HEEARES
N —RRTEAAET AL RAA S MR I, — R BB T
o 2 B RN A 4 B4 B 5T T (Gao et al 2017). CU1 CCT5 BB R E R ATP 454 35 M
FIRNFNH) AR A R EEAIAEH (Reissmann et al 2012, Darrow et al 2015), HZ,
CCT5 fEMR A2 323k, vl el ##0E d B (TSPs) HIThREREITE 3= B & Hrik
LT 2 5 IR R o

M 7 R R B AE R I, FEREE KRERERRE ARG E AN TS
MR FE, EMEBIE X RE AN TABM RS, O M 7R SL R 2 55 2 F F 15
FAR A AR R A BN TR A A B R R . I R R B R
R CCT B VAR S S5 B 7 PB2 &R 1A BLAE, 1EN PB2 ACHE, 25 RNA =
RS EVINE R, AR R4 o 5 A o R 75 B 224 H (Fislova et al 2010); £E45
| CCTS n LA S aidE 45 &R 1 NSSB 454, 25 HCV 3L [H 241 & il it F2 (Inoue
etal 2011). [Ft CCTS fEA—MEEMNE EMHEED, PR S&IRE EH
T CCTS MK R, RLLRIMEIR CCTS HAME L IRE, iRl A FIF x5 27
i E G AR 2R AL 46 1) AT R — B IR T, ORISR 3 [ B 7 AR R 200
77 171 6

1.2.7 RNAi fifik, RETEREESSRBGEE-BRRESAET

REGMREZIETT U U A i S & A A AR, Bz il
(CO-IP) 544/ R BT AL B (1 ST ELAE FH B0 o 11 T 2 ) W B DG TG ) A 28
HHERBRITEZ . SIETIE 75 B RAFZ i ] & S A sk L a5
RS DA SR T AR, I R EBRER S bR S 2 G mE R — i
TIE Tk S — RIPHREBREBYTRROREEGMEATG, BRGS0
G VIHAT 2R B VAL B, ik — 2548 S 5 B8, R A 2 1 o e B BT 0 49 AT
AT LA E H AR R B 5 HAh B 2 A2 S A7 fEAH H.F H 9% %2 (Tang and Takahashi 2018).
FEDIE (IP) J&—F0 R B AR AR5 MDA Protein A/ G SRR3R 45 & 1 FH I

o
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Jrik, BT HUR AU R R G R, YT S A A AR T 1 4y
THIBERK T H. Ht, CO-IP #ik v % e s\ A N B 1 03 AR ELAE FH B bs it 77 32
o WA 1P SEER] DL E ek ) A BAE B R R S S R R
(Linand Lai 2017). iR R 5 F 4E J7 MM B EHOR, WO Gl SR s % (LC/
MS) FRKBA R Sk £, RIGEMPCEKILS, EeifEg BaEtEa ik
TERARRITZ N, LC/MS i E 8 T B B4 HT(Quetal 2017, Sugimoto et
al 2018).

FITAT 5 25 1 52 ) 0 5 A0 A0, U HOR R B B X AR RNA Ji 28, HI T
FERAR/D, GIGRENAIR, Hid RNA TS50 R R 2 ZE R mRNA, #] DU 4
f 85 [ T e 52 33847 A 1 (Stertz and Shaw 2011). XUEE RNA M-S KT (RNAD &
— TR 22 o A A B PR 2k 1 TR BRI K 05 . BRI TBR S RNA BERRIEE R, 7T
LS AZ FEAZ R LA ) )5 mRNA FI%E RNA. |2 (A A AE AL 23 BT 7R T RNAI
7 PRI GUER P 2B ML . 55— 2D JOlid RNase I BTG MER dsSRNA BN 21 &
25 MEHBRKM/NTHE RNA (siRNAD. %5 25, siRNA JIIA RNase 2 &4 RISC

(RNA-% SR A9, 1T R mRNA F08 2 FAR o R b 22 2 i R A g
f e IR VDRSS, 6T Lo iZ0d BN TF 2 microRNA 2534 fi5 RNA k4%
HIVFZEVIIKE « T RNAL BA H AR TR R, RNAL B2 D) Re bt
PRI 40 % 1) B2 22 T H (Downward 2004), FEEFXTTE 2 AHICHE K] mRNA 128 PR 4 5 1 Ak
M REEEAMEM, 0] AR T R B R AN R /N TR RNA

(siRNA), JIBRZIEH L, PR A 3k S A g AR A TEAR IR F G &
(RifE = BRIk, AT AT DAES 31 56 58 7E B 75 S I R, ShkiiBR e £ T
MEAERMES, LOTE EE AN S HE R BEH, RAEENERE
o
1.3 HHEX

AR FAL P G BE VTR A SRR, 385 0 BB 18 248 5 & IR 5 NP
EAMAEMEAERXRNE REA, FEENETENIRE NG FHF, EiRER
BRI LR T HTF RIS, JiEFRIIE FT 431 A CCTS Sagi i a2 )
FEEMEAER R, 454 si-RNA JUBRTE 3 KR I SR A gV 77, JFifid 28 € # PCR
1 Western blot &% # mRNA. VRNA. cRNA fIFIEK T, M ALK RNA 7K
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PR TUIZ AR A W A AR i R A o AR SRR ) AN BRI 5 AR B A A B
F AR RS T8 A 5E, A DONTE 28 A 5 T AT SR A B

BUEAE N EES . R AT & B o S R S R, W 7T S R R
HEAS5E LR T I ELAEHEA EEE . HAT R SoR R TE, ik
SRR E A EAENE L TANE T AR VT FEEEERAEREREERE
fill o BT R ORI 7E, IR AT i 25 B B A R, X &I TR
P LT M2, SHOFIIERE IS R 3= it 7 B 1 & URE R A M Rk,
ATt 2B IR ST i 5 G e A P P R R 1 e AL R Bl R 2 1)
R I FL B PR G SR AR T P o 3 R A P I 22, AN T B S LR S AL S e
EAANRIZORHLE], JIENE R ] & U ST E B LA

2 s E
2.1 FRSkRE
2.1.1 @pRS5EHk

NIEAG'E 40 (HEK293T). Mk A AF 4E 41 fd DF-1 41 i & A1 Madin-Darby K '&
(MDCK)#J HH A 5256 2 ARAF

IR B Rk A/duck/Hubei/WH18/2015 (HS5N6), A/duck/Hubei/Hangmei01/2006
(HM, H5N1), and A/chicken/Hubei/327/2004 (DW, H5N1)3) i1 A 5256 == AR A7

AW TR BT T A 1 2 ¢ 6 B 1 (GFP) 41 H5N6 i B (Perez et al.,
2013). FrAREESH 10 HESHIGIRY 1Y, FHRIFAERLR =,

2.1.2 EHRSRAL

KIGAF# DHSo W H AL & EAEMHE ARG IR AH .
p3XFlag. pCAGGS-HA #J AL = R 17, CCT5-Flag, HA-CCTS5, HA-NP Jii
I AR 5200 5 R

2.1.3 itk

CCT5 RZwlEdiiR. B e EHUAN B B =AM H ARG R AR ; NP/PB2
Z wBEPUA, B-actin A% v FEPUARIG B+ [E I ABclonal AEMEH AR AR R
i R A A R R ARG R A .

16



TCP1 T4 5 MERMABE A SHBEGHRT NP A PB2 ELAE(EEE 1AV &l 15 5

2.1.4 S5|49% siRNA

S8 HT A S AL 5T TSingKe AMIRHA TR A R (DO S, siRNA 7 5
WAV AT G EEIIVIFFHIINE 2-1 fs.

& 2-1 ZE5WFF5)

Table 2-1 The sequence of primers

BR Fr3l

CCT5-Flag-F AAAGGTACCATGTCGGCCATGGGGACGCTGG
CCT5-Flag-R TTTGGATCCCTCTTCAGATTCTCCAGGCCTA
NP-HA-F AAAGAATTCATGGCGTCTCAAGGCACCAAACG
NP-HA-R TTTCTCGAGTTATTTTTCTGCACTACGCAGGG
PB2-HA-F GAGCTC ATGAACAGAATAAAGGAACTAAG
PB2-HA -R TTTCTCGAG TTATTTTTCTGCACTACGCAGGG
CCT5-HA-F AAAGAATTCATGTCGGCCATGGGGACGCTGG
CCT5-HA-R TTTCTCGAGCTCTTCAGATTCTCCAGGCCTA
Lenti F GCTTGGTAGGTTTAAGAATA

Lenti R GTCCTGTGTTCTGGCGGCAA

RUVBL-RT-F CATGAAGATCGAGGAGGTGAAG
RUVBL-RT-R CAGCCATCTTCTTGCTTTTGAT

CCTS5-RT-F GGCTCTCAAGTCTCACATCAT

CCT5-RT-R ACCATCATCTTATCCAAGCCAT

FARSA-RT-F AGGTGATCGAGGCAGAGA

FARSA-RT-R CTTCATGGCGTCGCTTTG

MTHFDIL-RT-F
MTHFDIL-RT-R
NOP56-RT-F
NOP56-RT-R
DW-NP-RT-F
DW-NP-RT-R
HM-NPRT-F
HM-NPRT-R

1® A NP-RT-F
1A NP-RT-R
18 PB2-RT-F
B F PB2-RT-R
1® A PA-RT-F
1® A PA-RT-R
ACTIN-RT-F
ACTIN-RT-R
HS5N6-RT-F
H5N6-RT-R
oligo(dT)18
cRNA

AAATCTTTGGCCTCTCTGAAGA
CATTTCTTGAACCAAAGGAGCA
TCATCAACATCGAGAGCTTCTC
GATGAAGGTGGAGTGGAAGATG
AACGACCGGAATTTCTGGAGAGG
CCGTACACACAAGCAGGCAAGC
AGTGGCCAGTGGATATGACTTT
TGCCATCCACACTAATTGACTC
CAACCATTATGGCAGCAT
CTCCGAAGAAATAAGATCCT
CAAGGAGACGTGGTGTTGGTAAT
CTAATTGATGGCCATCCGAATT
CTATATGAAGCAATTGAGGAG
TGGACAGTATGGATAGCAAAT
AAATTGTGCGTGACATCAAGGA
AGGCAGCTGTGGCCATCTC
AACGACCGGAATTTCTGGAGAGG
TACACACAAGCAGGCAAGCCCG
ITTTTTTTTTTTTTTTTTT
CCTTGTTTCTACT
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VRNA (unil2) AGCAAAAGCAGG
GCUGCUAGAAGUCACUCUUTT
AAGAGUGACUUCUAGCAGCTT
GGAACUUUGAUGCCCUCUUTT
AAGAGGGCAUCAAAGUUCCTT
GGAGGUCUUCAGCUACCAUTT
AUGGUAGCUGAAGACCUCCTT
GCUAUUAUCCAGGCACAUATT
UAUGUGCCUGGAUAAUAGCTT
CCACCAGUCUGAAGGAUAUTT
AUAUCCUUCAGACUGGUGGTT
CCAAAUUACUCAGCUCUUUTT
AAAGAGCUGAGUAAUUUGGTT
GGGCCAAGGUGAAGUUCAATT
UUGAACUUCACCUUGGCCCTT
CCCUGUUCAGGGCUUUGAATT
UUCAAAGCCCUGAACAGGGTT
GCAAGAACCUGGAGGUCAUTT
AUGACCUCCAGGUUCUUGCTT
GCACUGGAAUCUUCUAUUUTT
AAAUAGAAGAUUCCAGUGCTT
GCUGAAGAGUAUGUUCCUUTT
AAGGAACAUACUCUUCAGCTT
GGAUGUAGUGUCUCCUCAUTT
AUGAGGAGACACUACAUCCTT
GCAAGUACUCUGAGAACAUTT
AUGUUCUCAGAGUACUUGCTT
GCACAACGAAGGACAGAAUTT
AUUCUGUCCUUCGUUGUGCTT
GCAGAUGCCUUGGAGGUAATT
UUACCUCCAAGGCAUCUGCTT

2.1.5 FEBR. AFRAN=E

T4 DNA Ligase, 1.1xT3 Super PCR Mix I FIbi 8 AL (PO EWHRAA;
RSy T AR EY) Trans 2K Plus DNA Marker 1 H b i & X &AW HEH ARG R A

FARSA-chicken-1

FARSA-chicken-2

FARSA-chicken-3

MTHFD1L-chicken-1

MTHFD1L-chicken-2

MTHFDI1L-chicken-3

NOP56-chicken-1

NOP56-chicken-2

NOP56-chicken-3

RUVBLI1-chicken-1

RUVBLI1-chicken-2

RUVBL1-chicken-3

CCT5-chicken-1

CCT5-chicken-2

CCT5-chicken-3

P

H PR &I N V)BE Kpnl. BamH1. EcoR I, XhoI. SacT L& T4 DNA &
o EbnfE A E R Taq B primerstar, ¥5%HF AMV Reverse Transcriptase XL,
RNase inhibitor, oligodT ( 18) #JAKERAEYI AT,

2t & RNA SR &I H Magen 23 7]
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lipofectamine2000 (1ip2000) 4 [ 3 [F Invitrogen 2 ;

lipo 8000 (1ip8000) M [ 8 2w RAMIFHIA A 7] 5

7.5% BSA MW H AL Z R ERHA R A 7 ;

0.25%Jl (EDTA). HERMHEERAWH S HEYELARAHA

Western [ IP AL AR EEGRIE (P0017S), Az 54Uk EH
PRI (P0028) I H & RAEMTAR A F];

HEERH G250 Y0l T TAKARA A 7);

PN EREYE SYBR Green Master ( Rox) W H % K,

AR AR B RER S IR e 00 B AR A TR BR AW

Gen Clean #:UBIEHESE DNA [RISGRF &I B s m A TRARA A,

YT it 184 5 - B R SE R T B (CCK-8 iR7T#) W H Dojindo Molecplar;

0 R 2 DNA SR G T A6 5 RARAEA BB IR A ;

WU R B S AN & (585 11402ES60), W H L AEYRHS
AIRAF.

JFRIEEGA A Easy Pure Plasmid MiniPrep Kit 1 H 4\ & EWH ARG IR AT .

B HE BRI (1SR 7 B E.Z.N.A.® Gel Extraction Kit ($¢5: D2500-02), JFiki
/IMERFE E.ZN.A.® Endo-Free Plasmid Mini Kit IT (525 : D6948-02), I Omega
Bio-Tek A,

TN EER K E TR BGAF &Y 5 3¢ E OMEGA A,

Trizol Reagent (£85: 15596026), W H b ZEREMAIRAF .

2.1.6 EEEFERHEF

fa B E Gibeo A7, EHAETZ 56°C K 30min;

P FRFE Dulbecco's Modified Eagle Medium (DMEM), JTILiEEFFHE Opti-
MEM # Trizol Reagent 4y 5 Invitrogen A ¥];

DMEM =i #5777 : DMEM =i BE3E 720 445 mL, G2 3% 50 mL, X3 5 mL.
IRETJG 735 EE 200 mL T 4 °CLRAF

PBS 14 H 3¢ [ HyClone A

LB fa¥EFR%EE: MREUBE AR 10.0 g, BEERKy 5.0, NaCl5.0g, fIA 800 mL
ddH20, F/r-HHEVAR, 5 mol/L NaOH 5 pH £ 7.0-7.2, E&AZE 1,000mL, &

19



Hdn el K2 2020 Ja il LB 72 A A 18 S

JE K B 2= i R AT

LB [AlfARE 7 0E: 78 LB AR TR AL T, DB BAWERN 1.5%, &K KE
G, RRRRVREIZE S0°CH, IIAFRFHR PR EEPFIL, S 4 CORFEEH .

S0XTAE ZZ{ifi: FREX Tris 242 g M Na,EDTA-2H,0 37.2 g, B 800 mL ) 2=
BTK, FeBEEAM, SRS 57.0 mL FIEERR, Fe0RS): BNEE TKER
% 1,000 mL, =ERT

5xTris- H 2B UK Pl : FREUH &R 94.0 g Tris-base 15.1 g /% SDS 5.0 g,
A% 800 mL LB 77K, MG, EAE 1,000mL, =HiRRAFHH .

MRS FREUCHEIR 14.4 g )2 Tris-base 3.0 g, HIAZ) 600 mL 251K,
FOYIERIG, EARZE 800 mL, fIA 200 mL FHEE, BLECHLA .

10XTBST 21 : FRHL NaCl188.0 g & Tris-base 24.2 g, I 800 mL 2K,
TG, M 5 mL Tween-20 2 10 mL 3K EEFR 76 /0 R 2T, EAE 1,000mL, 4°C
TRA74%

Western blotting #f 1V : #RHL 5 g BSA ¥ T 100 mL TBST H, 4 CERFFH .

10% SDS: FrHU SDS #3K 25g WM TZmKY, EAE 250ml.

30% KA B : FREUCRAME 145g, X Sg BIZRMEKT, AR 9 HE 2 1
PRI, EA AR 500ml, JEAGEIELBRIRTUS 4°C BEOLLRAE

Tris &P ( pH 6.8, 1.0mol/L): FRHU Tris Base 121.91g #2758 K+,
T pH F| 6.8, EHZE IL, EERIFG 4C R4

Tris 2233 ( pH 8.8, 1.5mol/L): FRHL Tris Base 91.43g VA ff R M/K T,
5 pH 3| 8.8, EAZE 500ml, TIEERIFE 4°C RAF.

2xXSDS Loading Buffer: #H{ SDS 4g JREY#E, 0.2 H il 20ml, Tris (pH6.8,
1.0mol/L) 10ml, fEFRGZEIN 2% DTT, EMERIZEMEKT, €A% 100 ml.

SDS-PAGE 73 B i (12%, 10ml) : WU ZEM87K 3.3ml.  Tris ( pH8.8, 1.5mol/L) 2.5
ml, 30%HIZEAMZ 4.0ml, 10%H)EfRER# 0.1ml, 10%] SDS 0.1ml, TEMED
0.004ml, VE5JJEIMAAY 37°C & Bk .

SDS-PAGE ¥4 (5%, 2ml): ZEMH/K 1.4ml, Tris( 1.0 mol/L) 0.25 ml, 30%
R 0.33ml, 10%idfiEE% 0.02ml, 10% SDS 0.02 ml, TEMED 0.003ml, V&
5o

TR RS S HEORF):  200mM Nacl; #5722, SERIZEME, Protein A/G
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beads >k H AL 4A YA F]

2XTCE 4L DMEM Bt J7: 4 500ml jill 13.4g 2xDMEM #371+3.7g NaHCO3, &
AT PH 5 6.8, UEERE, I MLIE PRUEAE IR EEE 3%, AT ORUEAE K
FER 1%

RIS S BRRE: BF 100m1 1.8g BEARHIINEIXUAR K E 75 % 100ml, e K i
4 A

2 %L flabEEER: REEIEM 1g, A IXTAESOmL, BT m kom#k
1 min, AEHERZFR (KZ50°C), MA GoldView 4 uL, 70 #EZIRE, FIA
BER (20 pL 8750 puL FEAL AL Hhe FrastlEbiae e o8 el 5, KRN IXTAE
700 mL F#) EEL DK AE H RTAT AR A

5 xxPassive Lysis Buffer (ZLARMBD: K28 T/KMBES] IxI TAERE, %%
it LIS ;s 1x Stop & Glo substrate: A Stop & Glo Buffer #4 50 x Stop & Glo
substrate ("B R SCRBEIRY)) PR <0 TAEMREE, -80°CHEEYLIRATF, #H .

2.1.7 FENHFEHF

Z Ife PCR AL Jb UK IEBIRT AE MR A ]
REIR: IR A IR A A

ARG AL RIRA SR hil & A TR 2 7
24 FLUKIHE 0L, eppendorf A F] .

TEIR AR TR MG, BIARA A

B ZOCRMSE, Nikon A,
R e =W EIL, Thermo Fisher A #].
SN E B PCR 1%, ABi ViiAT7.
Western blotting {4 5248, Eastwin A,
Biochmi &t g #4t: FKE UVP A+l

Z INREBEARA: Bt Tecan A Al ;
HEHBIKRGNE A A 5E[E Bio-Rad A w];
Mt rikedl: S%[E Bio-Rad A ],

F&i#5, Thermo Fisher A7,

fRILVKFE, Haier A7,
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ik, MillPORE A# .

2.2 XWHE

2.2.1 FRAM9BERBRIRHIF

F 8577 1 DF 1 20 i FH s & SRRV A6 T oKk 5, I PBS ik .0 2000gX 5min,
b BIEBUS N 10 AR ZUR MR -

1) ISR 2 FARRE A B, AT, 7853V 5) 3min.

2) E§0» 5000gx10min, HY FZEKAE] 5 — 1.5ml BLEH.

3) INEARFRATEY, JR2), B0 5000gx10min, H_EZ/KME] B —Ed.,

4) INEAREY/ AT, BEIRE], B0 5000gx10min, HU_EJZKAENS —E .

5) INEARRIE A, BRIEA, B0 5000gx10min, B E/KHE R 8

6) I 1/10 /AR 3M BEEREN ( pH 5.2) Ml 2.5 fEARITK 4B, BHiRFE
N

7) FRFERWHIE, B0 5000gx5min, 7 FiEHR .

8) VIIEH 75% LWk, B 5000gx3min , F Ei&EW. [ Genomic-tip 100/G
0 4 mL Buffer QBT V4411, 7£#H J3/F T 1€ Buffer QBT 76 4yt 7

9) =i FMEK CEE, FFUTIERITIE 50 50-100ul TE ##Ed R

2.2.2 3ZHY RNA H#$% cDNA {EIER

18 2 R - B R 9 14 R F cDNA R AR, BAR ] £ K F 24/ DF 1 40 B S U RNA,
G REERAGH] . HAR R R

1D FEEgp i, HREWIR, I 500ul Trizol WFIE 12 FLi+, 4%
fi#)o ¥ N\ Rnase-free ) EP &, FE70MUENIES], UK LEHFE 10min;

2) A EP EININEAG 200ul, HHRE 18sec, ¥K¥E 15min;

3) 12000rpm4°C .0 15min, # BIEB R EP B rh, INANEARI R R,
BRIRA, =FiRFHE 15min;

4) =& 12000rpm &0 15min, F_EiE;

5) MR TLEKIEH 75% MK CEE, FFHREDTIE, 8000rpm =i BS
O Smin, FBMRARFELHIESE i, EEEGHERT, M Rnase-free /KIE5
Ja, BULENN RNA WKL, JECEAE D 80°C KA T IRA7 .
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6) SFESRIN: AE 20pl Sk A2t AT, MM LR 75
R 22 REFHR

Table 2-2 Reverse transcription system

a7 H &

RNA Ipug

dNTPs ( 2.5mM) 2.0ul

RNase Inhibition 0.5ul

AMV 0.5ul
EETK HMEZE 2501

PLEARRIBS] G, BRI E Ly, B PCR X E 42°CHH T 5% 60min, #RJ5 72°C
15min Ki&, 753%] cDNA P24, B 4°CHH

2.2.3 BfrEidsEmERR

P pCAGGS-HA-JH 8 8t H (HSN6) KA i kL )2 p3XFlag-15 3 3R IE i kL.
# Mk pCAGGS-HA . p3XFlag PR il AU 0l 1 2 FofE A7 s (MCS)an R :

Chicken p-actin
promotor

CMV

; enhancer
Sall

KOZAK (17183
Chicken p-actin | gaA tag

intron EcoRI (1754
Sacl

Clal

Kpnl

Smal

Rabbit g-globin Spht

polyA Xhol

Nhel
Psil
HindIIT

Amp

pCAGGS/HA
4795bps

Belll (1790)

SV40An
SV400ri
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Chicken B -actin promotor

GCCACCATG TAC CCA TAC GAT GTT CCA GAT TAC GCT GAA TTC GAG CTC ATC GAT

EOZAK HAtag EcoR I Sac I Clal
GGT ACCCGG GCA TGC CTC GAG CTA GCA GAT CT TAATTAATTAA GGATCC
Kpn I Smal sph I Xho I Nhe I Bgll Multiple Stop Codons

Restriction Map and Multiple Cloning Site(MCS) of pCAGGS-HA

& 2-1. #fk pCAGGS-HA [R #1481 B & £ AL R (MCS).
Fig. 2-1. Restriction map and mpltiple cloning site(MCS) of pCAGGS-HA
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CMV promoter hGH poly A

SV 40 origin

f1 origin

C-Terminal neo
pP3XFLAG-CMV

6.3 kb

amp

SV 40 poly A

pBR322 origin

Hind Il Not I EcoR|l Clal Bglll Eco RV Kpnl

A‘AG CTT GCG GCC GCG‘AAT TCA T|CG ATA|GAT CTG ATA TCG GTA C[CA GTC

TTC GA‘A cGe CGG|CGC TTA A‘GT BGC |TAT CTA GAC TAT AGC |CAT GGT CAG
Xbal BamH | Asp Tyr Lys Asp His Asp Gly Asp Tyr

GAC TICT AGA GGA TCC CGG GCT GAC TAC AAA GAC CAT GAC GGT GAT TAT

CTG AGA TCT CCT AGG GCC CGA CTG ATG TTT CTG GTA CTG CCA CTA ATA

BXFLAG Peptide Sequence

Lys Asp His BAsp Ile Asp Tyr Lys Asp Asp Asp Asp Lys

BRAA GAT CAT GAC ATC GAC TAC AAG GAT GAC GAT GAC AAG TAG TGA TCC

TTT CTA GTA CTG TAG CTG ATG TTC CTA CTG CTA CTG TTC ATC ACT AGG

[ 2-2. p3XFLAG BR | : B 1) i J2 £ e AL ;L (MCS)
Fig. 2-2. Restriction map and multiple cloning site (MCS) of p3XFLAG.

MW EAP R DAIRECERIH B PCR §38)7 %), PCR RMNAKR:
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£ 2-3 BEY I PCRHER

Table 2-3 PCR system for gene amplification
E il H &
DNA F A 100ng
SI%F, 1% R (10uM) 0 2.5ul
PrimerStar fif 25ul
EETK N EZ 50ul
PCR ¥ 727 -

98°CHIAF M 4min, 98°CAR 4 10sec, 56°C iB K 5sec, 72°CiH AT 4EfH 5-10sec/kb,
ML 30 MR, B Ja 72°CAEH Smin. RN EEW G, B PCR W F=YiE47 R, [BIIA
JIEIR

1) fEERAMT TN RIS A BHE) DNA B BRI BIR MR, TONTCH P 1.5ml
1] EP &, M 750ul Binding Buffer,

2) 55°C /KIS EEEL 58 41k .

3) R e AL KB B A R, B, =iRFHE Smin J5 12000 r/min, &0
Imin, {BIFICERE PR

4) o 500ul Washing Buffer, 12000r/min, 254> Imin, (SIS TR,
HE MWL RE—IK,

5) LA 12000r/min 3£ 258 B 2min, K BISOH:#2 2+ 1.5mlEP &,
FIRFHE 5-8min J5, S 30ul Elution buffer ¥, FiRFHE Smin, 12000r/min 5
O 1 min, 152 FFE &N R

[l 5 H HIEE pCAGGS-HA M1 p3XFlag 4% 804 [R &1 N VI B XUEE ), g
I

R 2-4 BRUIR IR

Table 2-4 The reaction system of particular restriction enzyme
il 7 M &
BR 1 1 P DI 1 lul
PRGN VIR 2 1ul
10x QuickCut Green Buffer Sul
PCR F#ali# ik 40pl 2K Sug
EEFK M E 2 50ul
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SRIE R B VI =yt AT B, e EIOE 3R AT

D) FEERAMT NIRIEY) N B, BN 2 mL EP & 8 B IR B [l Yic ik
FIEEAT [

2) B 100 mg &R T 100 ul GDP H, R4 %E K 15 &= I\ i& & Buffer GDP;

3) BT 50-55CKE, HIAEEIESLIK, B ETER;

4) ¥ Hipure DNA T EEWEE L, 8700 pl EHEERE 2T+, 12000
r/min &0 1 min;

5) FXLUEW, JI 300 pl Buffer GDP 24E 7+, #E 1 min J5, 12000 r/min &
> 1 min;

6) FEEUEW, I 600 ul [ Buffer DW2 (S IIAT/KZEE) EA:H, 12,000
r/min, #5.0 1 min;

7 EEHBEELER6), FRIEW, AHE 12,000 r/min, #.Cr 2 min;

8) fEHETFELE 1.5 mL EP B, EAETFEAH IINA 30 pl ¥ Elution Buffer,
FE 2 min J5, 12,000 r/min, 5.0 1 min, #%J5H Nanodrop A% 82 & &I & SRR
E, RAET-20C SOfAT 255,

P AR 200 B I BES BBV S s Bk, L ILBR GO ERIA R, T 4°C
WK . EBRRWT:

K 2-5 B R NAER

Table2-5 Ligase reaction system

w7 H &
T4 NG 1ul
10x T4 ¥4 Buffer 1ul
FEVI G PCR 724 0.3 pmol
i ) I 4k 0.03pmol
EETK N EZE 10ul

KR ) A0 3 DHS o S22 4R T, B 100pd B &2 5400 DHSo &
Fok b (5 10p] ERER R 4L, EH 300 f d AL A2 SRR o N 10pl EREr7
MR ZIREGE, BTUKLE 30min, 42°C/KBHEE 90S, VKA 2min, I 200ul LHi
PEF) LB WifkE;5R3E, 76 200r/min, 37°C FEIKEEFE 60min J5, "REL 200ul AR
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BAT T2 SRR . 37°CH597: 12-16h AT I EA TR 7% .
2.2.4 [REHREUAREE

TEECEPUER AR EERR VR, B TR S 0.1%2 FERN LB X
FRIERETR 4-6 h, FHZIRIEN 25% 0 KR H I R B HAFTE 7 80 CURFE . IREA
J5 . P PR N R SR EOTORL, AP IR AR

D HPER IR RIRENAE CP3 AR E . A 500 ul BL P47, 12,000
r/min B0 | min, BIBSCEE T IRI, F AT SRR

2) B 1-5 mL D REEFROER, I L5ml BO0EH, #H G280 12,000
r/min 20 1 min, REWFE BF GEREZ AT LS I 2 008 0o B A Te R 2
— A EOEHD;

3) [H) B B AR TTUE I B0 NN 250 pl i P1 (EVI RNase A), A
VB B HEAIR V2 2 A TS B A TR U UUE 5

4) [ EOE I 250 pl W P2, MEAIHL BRI 6-8 A B A 7R 4 LR

5) DRI 350 ul 7K P3, SERIIRAIH | EE 6-8 Ik, FEoriRAT, U
I B0 B 2R YTIE, 12,000 /min, 2540 10 min;

6) ¥ L —BUERI LB RS MR AR L A B SR CP3 (MR B RN WA A
H), FERRAEAERHYE. 12,000 r/min, 20 30-60 sec, IR o 1R
W B A CP3 NI s

7> [ BHAE CP3 A 600 pl TR PW (CINATG/K ), 12,000 r/min,
B50 30-60 sec, BIBINCEE PRI, IR HAE CP3 TN

8) EHEHRELIT),

9) B BAE CP3 AR T, 12,000 r/min, B0 2min, H KR A
TRAR BB 25 B+

10D KW PFE CP3 BT — AT ARSI B FBE Py v ] 3B 5 39 o 60pl 35
fi &P EB, EURCE 2 min, 12,000 r/min, 5.0 2 min K FURLIETROCEE 21 B 0
HRTE T-20 CBUdEAT T — B S5

SR BTRLEEAT )0 e FR TS IR, SR A 1 BB D) %5 5E M PCR %8 5E I AR 7772,
ERIT,
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#2-6 PCRXERMNAER
Table 2-6 The reaction system of PCR identification

vl H &
1.1 XT3 Super PCR Mix 10ul
10 uM %€ 5|19)-F 1pl
10 uM%¥ETIY-R 1pl
JiRL 100ng
EETK M EZE 20ul

PCR ¥ M2 : 98°CFiAM: 5 min, 98°CAX1E 10sec, 60°CiB/K 10sec, 72°C%E
{81 10 sec/kb, 2512 EMHBY BRAEER 22 IR, 4k4: 72°C 2618 20 sec. FL47384 70 M .
£ 27 B S RNk R

Table 2-7 The reaction system of digestion for identification

Al H &

i 100ng
10xBuffer 1. Opl

enzyme 0. 5ul
LETK AR 10ul

YR AU A R 37°CHRLAEHEFY) 30 min.

K PCR W BB VI M HEAT 1% B HRBR A A DA N » s ol oy 2 ) B 4L J5ORE A
PCR %5 i & Il B A BOR/N—ELRISHT, T RD) 45 58 45 RN H B 257
—RANE R B, ks o R R LA TR BEAT I, e M T AN IS0
VRIEA 7 517 15 R AR R A,

2.2.5 ERFERFRAZRE

W0 P TE A PR ot A5 P T P9 R 3 K R AR B TR G S TR . FARERAE D
B R -

1) 3 20 3 T80 P SR KT 7 (4 B Y T KR 3R R 37 CHRR IR i i 77

2) A 50 mL B0 703 W, 4000 r/min, &40 10 min;

3) FEIFRAEEL B, 850500 pl-1 mL solution I (&4 RNase A)
BHEAZ JG0%R 2 mL BOEF, B8 500 pl;

4) FEIMA 500 ul solution 11, JEFIEUS 7-10 K, HAEZF FiEER;
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5) M 250ul N3 Buffer, 3 Z2Hif# 2 A 20K, 4°C, 12,000 r/min 0> 10 min;

6) ¥ LiEHNFIH 1.5 mLEP &, I 0.1 fi5AF1H ETR, IR G UK Lk E ,
&} 2 min U 1 K.

HiBindTm DNA Mini A3 IT H$2FT I 200 pl Buffer GPS 323, ## &R A KT 5
min, L 12,000 r/min 250> 1 min, S350 A

THVKBENFTFRI BP BN 42°C/KE#A /K 5 min, T % 12,000 r/min,
2.0 3 min, ETR HRITTE R,

8) /Nft BIERFEH 2 mL (¥ EP B (UIZIW A ETR), i 0.5 £k
MK CEE, R, EiREHE 1-2 min;

9) ¥ NiZiiE 1t (1) HiBindTm DNA Mini # 11 H, B % 700 ul, F & 1-2 min,
12,000 r/min, Z5C» 1 min;

10) FEPWESTHWAE, I 500 pl Buffer HB, 12,000 r/min, 250 1 min;

1) FEWEZ TR, A 700 ul DNA wash buffer (S INTE/K ZEE) Bk
¥, =& 12,000 r/min &0 1 min;

12) HEHREDE 1D,

13) FEPWEEFHRIWAE, 12,000 r/min, Z5FHEECr 2 min;

14) BAEFHNEH EP &h, BT SSCHFEH 5 min, [FIRPE Endotoxin-free
EB 7 55°CHifh LASE e i 250 %

15) B 80-100 pl Endotoxin-free EB Bt ik £ P MiA:, 5 & 2 min J5, 12,000 r/min
B5.0 2 min, ACITRLGREE, T-20'CIRAT.

2.2.6 ZAPAEXSEIG

2.2.6.1 YAREE T
D MR A TR A B0, HEE N AR IR 37-42°CilK
e PRI R ) A H S R
2) M 3TC/RKIB I RARE , FIRRS R BSR4 HUE BE J5 e 0T 7, W HH At P s
3) 1,000 r/min, #.Cr 3-5 min BUERMUNE IR, 37 CIEIRAS i B 5 IR A
FMGEESS (3-6h fidi), THe— e aiEaRds, 4R,

2.2.6.2 MHEEGRPEFER
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Y AR LR i, (3R R 3L, HIJETE PBS ¥ 1 IR 50ml B IR IIA 0.25M
HIBRREZ) 1ml, RAMEWHALTRAIYS), & 37°C B5FRFEWHAL Imin, 72 SR TS
MRS, SR A R B DR R I, AL SRR, RERREDIIR ] A A 4
MM, IO Sml sE s, HWCERENAT, MAREARRA T, BE
SFEFEEIRMN, I\ DMEM 548 3R B4k 4 i 7%

2.2.6.3 HRERTE

1) FSERCHNAAER, DMSO: fad-ifif: JTliERFRELEIN 1:3:6, T 4T
UKFEDRAT TIPS

2) VA Sml BFRAM], KK IT BURES R (G EEA M FH JE B PBS % 14X,
VAT 2 T 20 B P R A 2 B B IRAS e B 15 mL 350 1, 1000 t/min,
B0 5 min J5 3 i

3) FHECHF IR A7V B R A TE, BSCEAFE PN 1-1.5 mL R, %
HE GRS ARFIEAE H I BTG A S QRIS AR F-80°CUkHH vk
AL, R H e NI -

2.2. 6.4 {HREITHE

1) A M ERHEO R 75 35 BT 0%, 38 BT RS AE VO L

20 R F R B AT A AT SR B BRSO B R H D VAR 5 4
W EMIFE 100-1,000 %, ATV EWRER 10 pl W INAE o B iU 2%, Al 7o i
w5 R B, ##E 3 min, ERAEASIE;

3) R TN TH BB RS AR, S U BT, it AEATEAT 1Y
JE D 3k s 2 40 L«

4) THEAMERE: AU mL=2 40 EU4x< 10 <R B A5 55

2.2.6.5 Mpastf

Fe A B A0 B AR A0 AE CO2 55 7= 48 T A K 3] 60 %-80 %o 20 i 25 B IS 7] LLFE 4
EORFE LB IR, KB T F BRI Opti-MEM; L 6 FLBCHEI, HE%
dug FFRIVE T 100 pl /) Opti-MEM ', Lip8000 (#%H& 1pg Jiiki: Lip8000 = 1:1.6
T EEEIIND TR T 58 1) Opti-MEM; KR &35 5] I FURLIR S PN N BIR & 35 5 1)
Lip8000 " L MEIE S # LRIE-SMEEHINE| DF1 40furh, fERFRME PR R
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12h 5, SEHSHERR) 10% FBS 584k R L4k 8% 9% .
Lip 2000 J7y%[F - #% M 1pg JFiki: Lip 2000 = 1:2.5.

2.2.6.6 MAAEHERERN

1) K DF1 40A2 0 3 35mm WOt R ARG IR LA, A K 1) 40% 75 47 ()5 FE
A DAEE e (AN IR LA GL 1.5ug FORLER 2nm si-RNA)D, £ 12h 5 F 4%[1 2 % H
it = iR [P 72 410 20min.

2) WA Z I WEE, F PBS ¥k 3 i, AR5 AW (& 0.1% TritonX-100
(1) PBS ¥ ZEALIEE 15min(ZE ).

3) FEEEW, H PBS ¥k 3 i, B FR(F ez Lt s B E 1 /M.

4) FEBHM, FPBS BE3 M, IMA—Pu(l: 500 #kt), WE 1 /).

5) FFFE—PU, H PBS ¥ 3 i, MIATE P (1: 3000 #kE), ®EEIEE 1/
i o

6) A 2640, H PBS P 3 i, A DAPI (1:1000) #JEH#E 1-2min,
PBS ¥ 3 )5, fEBOGHRAERME TUE.

2.2.6.7 RADHAPAAR

¥ DF1 4B Rl 2] 12 FLAR T, 4K F] 60% 45 A7 I 5 4% si-CCTS (si-NC A 1t
R, WE=FMENER), AEHYS 12h T GFP %EFMCH 0.1MOI /8% &
H5NG6 YL, 78 CO2 4RI IR/ rhi 9% 12h, {8 {3 B 30 s B M 0ot &, Al
B SIS0 A BN R RO R

W22 PR A PER) DFL 40 s LR 3R 500 IxPBS ¥k 2-3 ¢k, HEBEIHAL T R
R F 1.5ml () EP 71, 1000r/min 2.0 2min FRXFEH_E3E, I 400ul 4% %
S R VR &, A4 I 2 O 81, 5 A5 P U X R 2 BT 340 BT T 380 5 R B

2.2. 6.8 4ARRYE JIAIE

N T RUAE FE si-RNA JTER DF1 400 5 #0 40 Bid v, A CCK-8 771 i < 4
N e . 96 FLARFENSEANEL DF1 400, £ 4HHGBE o % 425 8 1Y) si-CCTS5, si-NC
ERMIPEXT R, FHY5 122 24 A1 36h, ML 10 ul CCK-8 7, 37°C4HfE
B IR E 1.5 0, JHEEFRICIELE 450 nM ALHIMROGRE . THE4EAATE SR, HAE
EH = [(As—Ab)/(Ac—Ab)]x100%, As: SLEufl (si-CCT5-DF1 20 )5 7= 5+ CCK-
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8); Ac: XTHEFL(si-NC- DF1 43577 +CCK-8); Ab: TFHFL (3FFRE+CCK-
8,

2.2.6.9 MAZRERSHRRER S ESSW

1) LL6 FLBCABI, B4e R R0 PBS YEiT 2-3 Y, FHYHIRHIF] T I LL
1000r/min 250> 3min, F4_ G5 20ul 40HETTIEMA 200 570 1 PMSF #1410 i
FE ARG A (PMSF 28K N ImMD, A iR e ACRIZ1R 2 5 #2, 4t
T TE AT BRI BT

2) UKy 10-15min J&, IIAZRHEIRE H A b3 50 B 10pl, #E 5 3 0K# 1min.
12000r/min 4°C &0 Smin, SZRIGE FIERTA K] 1.5ml EP 1, B 4445 2 1) 44
MR A

3) FRUEMFRA L, PBS B4 1, WafEA 50 I T PMSF
4 A% 2K AR, B 209 E Smin, 12000r/min 4°C 8.0 Smin, WH &% 1.5ml
EP &, Ry s B gn ez e .

2.2.7 fREHEXSKRE

2.2.7.1 RBRENIEE

B9 55 RV KB PBS #ikE 102-107° £i%, 1 mil A BV S 25 X 200 pl 97
BRI ST BB 2 9-11 H#E SPF RIS EIREE N, M dumeis o, &1
37TCIEEM TG, & 12 h WE UG AETE O, MG 48-72 h WAETXG iR
JWEAE ACHEL 4h, A4 B WOk R ZER, 4000 r/min B0 5 min, Y8R LIG)E
By, 12000 t/min 50 Smin, ZJ5 0.22um FIFERS IR S0 JE B B, DE R
HMEE, BT-80CHRAE&H.

2.2.7.2 R EAERER

PL 12 FLACNHBI, DFI1 4 A K E 80%-90% K 33847 It I8 5 sk e .

1) B 9% B A JE B PBS 1457 % MOIT T #iRE, FILHE PBS YEME Al
JG, MNFERELFER SR, 37C COREFRMTINE 1 h;

2) FFEEFLRTER, FJCH PBS Wi, ML Iml & 1% H#HER. 2.5%
BSA It DMEM 15973
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3) 37°C CO B FRAA P AREE B 37, T ANIRII 8] 25000 22 40 FOER 285 51 4 i alofs
IR T 10% FBS 58 &R Fe s h 4k L85 789 K.

2.2.7.3 RBREZHLE

D L6 FLBCNHI, K MDCK ZHARTE 6 ALK 7R )=, B 6 A EP &, 4
I\ 900l [ 4EHFR «

2) WAL DUSTRGYIA], A EP E A 100ul MR )RR, HE
Was BRI 6-8 1K, RREEES], MEE—A> EP & HL 100ul 228 /> EP &, x
HEIRET 6-8 5, BEEIIRIERIRAT LERBERIN 6 &, WK BiE&H.

3) HUHANMER, FEEYERER, OROREE R RN, 800ul L.

4) BRI 37 BERAE I E 1h, PRIER A &AM, AERE 20min #55)
W

5)% 2xDMEM JH 2 37 CiR AT, HRAUE S B IERELE] 65 LKA BaVi iR,
15 58 AV A DAJG [T RE TR 37°C AR TP AR &

6) TEFFURIT B AN, FEHIZSBER (Iml & M5 FIRHT 2XxDMEM+
Iml MG s B ERED, TR Z JEH 37 & .

D REIRE SR, BB T, FHARINE ) DMEM 8% JEid 1) PBS e i
W 2-3 JE, NI 2ml BRI . 37 ERARRT TR 36h-48h, )T RS
H B 175 35 o

8) HBEJo ] 4%% S /S 5E 15-20min, 0 FCE Bk b iR ik, A
FABER, DS S R R g O, KT 37 B 1-2h, TR GURHE TR
PEAN . PFU/ML="F$5) il B H X B A B e P A A (mL).

2.2.7.4 TCIDs BYME

W 7 B AT 10 A5 LEARRE R 1071, PK-15 Zi i &3 hh 3] 96 FLANARES
FEMR b, UMK R 90% I, FJCHE PBS VR4l 2 Ik, SRIERERE AR
o6 FLANMIMR 1 B, FEFL 100 ul, fHf5—FI4H 20 100 ul DMEM #5575 5:4F K
BAPEXTHE, 1 h JEEBgifig. BT 37°C CO, Y-8, 72 h Ja S 40
A, LTS S0%4H MK AL AL I LA . Spearman-Karber 7211500 5 1)
TCIDso.
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2.2.8 BEBERIEHENISLE

2.2.8.1 MR EHNRENEFERT®E

FE MR OB R, HI B PBS ¥t 3 3, H PBS K4m i A 4r itk b If
¥R % 1.5 mLEP &, 1000 t/min 20> 5Smin 32 1iE, I Western & IP 4l %4
fRV, AR EAY, R BESS UK 15 min, f8HH 4°CESCHL, 12000 r/min £50> 5 min,
W) EIE RS 28T 1.5 mL EP &, SRFAIPRH#ER] Bradford 77 E  HKE .

2.2.8.2 CO-1P i3I LI K Bk iR

N T AR NP AHSCITE £, SEIe = R okt AT T IP/MS 5250 . #f DF1 41/
B TR 1x10° cells/fLIF) 6 FLAREL 100mm L5 7RIt , Frgifud K%
T0% 4 A5 I He 3 Y CCT5-Flag 32 FRL(7.5ug) A1 HA-NP/PB2 Kik i ki(7.5 pg),
Lipo8000 %5 YLik 574 Y« HA-NP & pCAGGS-HA F#ifk 24 h J5, FIFA ) PBS 2
WYk 2 38, ARSI E R USR] 1.5ml EP &, 1000r/min B0 Smin, 3723
b3E, IMIVTIE NN 400ul Western A2 TP i (% 0.5mM DTT protease inhibitor PMSF,
RNase inhibitor (50 U/ml final)) 78 70 %4f#. 75 4°CE.0HLH A 12000r/min 5538 850
15min, FFRAEHMRITIE, WERMR LIS T T4 1.5ml EP B8 M.

1) HU 50pl Protein A/G beads, F PBS ¥ 3 i, HIAS 1ug FLAG $iAAEL 1ug
IgG 1) 200pl 24, T E=IRBZNER 1h 80 4CiI R, FaHM AR FIE 5 m
Wi, & 200ul 735 T Flag IP A1 Mock IP 5255

2) F BIESHUAR B I beads IRSJGTE 4°C BRENEHIFE 4-6 /. B)S
Beads {250 30 #PUNEE, LIEFFJ:, beads H] Western M 1P RRIRAEE T F#50kE
3 3 .

3) $%5 beads H 40ul Western [ 1P R = IRNE 15-20min, JIA 10 pl K
5xSDS sample buffer, JEZ]J5 100°C 77 beads & 5-10 min &, VK Smin F£LL 12000
r/min B0, WCEER LG AR

[FIRE, Bk scserdr, A sl i & FREAE A CO-IP Sy L iTiE R R . ¥ DFI1
YU EER R 6 FLAUYH N )5, HA-NP Bk 5 lip 8000 V&, #54LF] DF1 402+, 12h
Jo EGL U 7 HSN6-GFP 52065, fFEgy 12-24h QUL 2G40 MEL L 60%-70%
BDATCRE, U1 HA-IP @18 1) 2 5 255, M) 1P SRI0 1 i BRI — Rk A il
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R AL BB PR A BEAT S 08, S 218 E B B R ai R
2.2.8.3 BRAEEMNE

¥ pCAGGS-PBI1 (0.25pug/3 fL), pCAGGS-PB2 (0.25ug/3 fL), pCAGGS-PA
(0.125ng/3 FL), pCAGGS-NP (0.5ug/3 L), AW NS B3ITFH luc ki
(0.25pg/3 L), pCAGGS-CCTS5 (0.25ug/3 FL)PA K 10ng ) TK 3t 7 Fhfiki 5
Lipofectamine 8000 (1:1.6) 7RI, # 3| 12 FLARE HEK293T )= . Xf
M ZH % pCAGGS-PB1 (0.25ug/3 fL), pCAGGS-PB2 (0.25ug/3 fL), pCAGGS-PA
(0.125ug/3 FL), pCAGGS-NP (0.5ug/3 L), AR E NS BE3ITFH luc ki
(0.25pg/3 L), pCAGGS-HA ZF# (0.25ug/3 fL)LL 10ong B TK 3t 7 Fhffiki 5
Lipofectamine 8000 % 1:1.6 [ LLEI AR /MR Fe 4y, MAM=TIEE, Y5 24
NEFSCRE

ARSI SR P IR SR A A YRR SR A BRI L, SRIR L Y Flag-CCTS i ki Al
pPOL1-AVI ki %] DF1 4i}fd, #4)5 12 /N, B4 0.01MOI ¥ HSN6-GFP it/
T, RN AR IR A, RS 24 /NETIRCRE

AN BOARRE AL R BRI R R, PBS AR RMRANNE 2-3 R, AL 100ul 1x
passive lysis buffer ZLARAM, 7E %R FAF T HIREIR ERE 15min. IR G RN,
10000r/min &> 2min, HC 10ul _E3ERIE A 30ul (1 luciferase assay substrate, 7EHAR
A EAE 5, WA XCE FCEUE 1. J5 %0 30ul stop buffer( £ 1x stop substrate)
AN Y HE 2 RN 985 =Kt 1/805 200 XU ' 2B 4 Ak R R AR
H R F R

Sv40 late
MCS polyl(A) signal

SV40 early

enhancer/promoter

pmirGLO e car
Tusion
POK r_Um:lur
promoter (7350bp)
Synthetic
paly(A) signal

& 2-3 pmirGLO A& &
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Fig2-3 Map for the pmirGLO vector

2. 2. 8.4 SDS-PAGE 3k

1) IR ATHERS: R IRBAAR . B 25 B Tk SR B e, JF B T il KL
T NGB N BIRAR LR ST b A SR HE RN AR e b, [ i AR S Ak S
AACH] 10%01) SDS-PAGE 43 BS ik # b B4 i) EIFWAH 40 ul, A 10 pl 1
5xSDS sample buffer, J&%)J5 100°C& 5-10 min, H{ 30 pl #£4T SDS-PAGE HiiK.

2) A 1.5 mm BIEHR A 7 ml 10%[¥) SDS-PAGE 70 &8, AR5 BT /N
N 1ml ZZ087K, & 37C HAHEHE 30min 24 BEEE TS, #E 2K, JF
FHVR K 4RI 5% B (R 7K 43+

3) il 5%01 SDS-PAGE #e4i %, WHL 2ml BICHR FJ2, SRIGHARK GEE
ANEGSML), 37TCHE TR E 20min /247 2 5K

4) RN 5k, TE FPRE ol BEEAR B e 4, NI 1 H 2R B Ik 2 o
W AN ORI, IR L R o I N AL B GT R RE  f 2R Marker, YT HLER
FUEHK, EE 80V FHIKERME M BiZE, WK EERE 120V, £
VAT 58 AT H 3 B R B AR 1 Marker 6540 T 2U3E B AR AT, {5 1R LK

2.2.8.5 Western Blotting

BRI E PR TR E AR P&, KT 20kD ISR AF{FH 0.45 um ) NC
JE, /T 20 kDa MR ERAEH 0.2 um 19 NC . 52560 R FVRHERE R, DU
T

1) BEAACER: 3B F R/ NREEIR IR, BTSSR/ REARNT NC 5, #8T
IFiG, RIS b, IR S pR TA # H

2) FITFREIEAE, G2 miliR ik an s, JHE TR RO L, PR
PERIT « R R 40-TE AR -NC -8 4K- 1 2W4n 7, BB 1k Ry 2 AR IR By 1k
BERCUSAR, BEARS NC I a) B3 4 A <

3) K B 58 U (0 % N B2 N2 RS, IR A e P 2 e, 0 e R 2R s
B DX I, DY A T8 UK A P

4) 100 v HUEFEIE 1-1.5h, 4iRE A FE E Marker 582 # 3 NC 7 E,
BRI, HUH NC ERCE T4 1% BSA () TBST 1, THKEZE A 1 h;

SYBFAS A G, ] TBST fERE IR LR &1k 3 U0 BHREHTH) TBST ¥ Smin,
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ZJEIMAH TBST # B if)—4i (1:5000) 75 NC i, B%HE 1-2h 8 4 CHl R

6) — P E JEHCH NC I, 7EREIK BAEA TBST ¥k 3 ¥k, Pz AREHEAKMLE
HEMZ R, AT, HREKIE 0.5-1h;

5) fixJr Fl TBST ¥ 3 ¥k NC Ji, F#E 5, &K 5-10 min, >KH] Thermo ] ECL
AR AT B

Westwen Blot il 85 FIRIA R MR, @R E/EEAT 00T, 28 ek

Image J-

2.2.8.6 $RFEAELIG

SN TR R, A Milli-Q KA K B KT SEg, PRI

1) [f7€: SDS-PAGE HLIKGE W )5, HUBEIMAL) 100ml [ E R, 7ERRR FE
IR HEZ) 20min, FEBEE N 60-70rpm, BF [ E 40min L EERIA, WL
PR 5 (EEWMBCH]: KA 50ml 2. 10ml ZFRAT 40ml Milli-Q 24K
B FEIK, YRR B 100m] [ 52D .

2) 30% L EEVEG: I EEWR, N 100ml 30% 4, 7ERRR L= E ) 10min
(30% LEERIECH] . 70ml Milli-Q ZRAfi/KERAZE/KH I 30ml LEE, VRS JEE L
100ml 30% Z.F%)

3) KBRS F30%ZEE, M 200ml Milli-Q K4l /Ke %K, ERREK =i
PEZ) 10min, VAPRIRGL )T 5.

4) W 3K, N 100ml BRGUEEOH (1), £ FRFEAR EFEZ) 2min, (1
G HOR A BCH: 99ml Milli-Q R Al/K B /K H I 1ml HRGLIEHOR(100x), T2
Ja RUONAR GG HORD . 1 ARG HORICH J5 75 72 2 /N A .

5) K¥eSk: FEAEW, IO 200ml Milli-Q K4i/KELM#EK, FEPEK EEIE
P28 Imin. MPBEEE IR

6) ARYL: FE/K, M 100ml WHER(1x), EREK EZIEES 10min, (1xHE
WECH]: 99ml Milli-Q K AE/K B ZE /K I 1ml RV (100x), TRAIJERIN 1x4R
WD o DB RIS S 7R AE 2 /N A

7 KBS FIEAVER, IO 100ml Milli-Q R4iKEMZEK, ERRK EEIR
FE5h 1-1.5min, FRFNEEN 60-70rpm. TERE: KBRS AR AEHEE 1.5min.

8) Eth: FIUK, MA 100ml RILT O, (LK L=IEAES) 3-10min, HEH
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PLLL A AR (M U B (4601, (BRYS B A BC A : 80ml Milli-Q R 4li/K B /K
I 20ml SxHRGSEEA B, FANA 0.05ml 2000x 52 4% &t ki, 1REIGERIN
RYT AR ARG AR H] S 75 7E 20min P} .

9K 1k FF ARG B AT, I 100ml1x HRYLZ IR, FERR R = IR P25 10min,
(IXERGLZ BRI . 95ml Milli-Q Al 7K B ZL K M Sml 20X 4R J4 2% 13, 1R
SIJERIR IR bW, B2 REH).

10) JKPesk: FFEMYLIER, I 100ml Milli-Q F&4li/KEiUFEK, (ERRK -
FHRPES) 2-5min, FITE Milli-Q FA/KEON A K HRAE, (FRBERMOEHER R, 8C8
FH3E 2410 77 2 & T

2.2.9 WHhEELE
2.2.9.1 RNA 2B

1) TRIzol fili#i%k

SIS 3.2.1.2 Wl 4% cDNA BB H2EL RNA {75920 [ .

2) Y. 414 RNA FEEGRF &

a. LL12 FLBCNBI, #5455 EL RNA (1) DF1 4 3E £ 30 s 955, SE4Ln
A 300p] Buffer RL 2R AN MAE S, JROE AR AR, AWk, B R
a4, AR NN BORR BE b ivE ROk, RIS K BT HUIRAS .

b. 1 gDNA Filter Mini Column %3 2 ml AR, JEACTRIT i 20 M 2L AR
F# %) gDNA I JEFEA, EL 12000 r/min &0 2 min.

c. EFF gDNA s, i b dER R F AR5 1 DNA, IS N IINE
MRS 1.5 ml 1) EP &h, A 30 pl Buffer MPP i€ 15 s Jio, {8 & 0HLEA
12000r £5.0> 5 min, A LAE B0 KA A EUTE, A BUTERAE AR,

d. WRHUES A IR EIETROERERS BRI 1.5 ml B0 Y, FERCNEIR B A AT
V€, 1A EP & NN 300ul HITC/K 28,  FHRSWES O 3-5 KIR ST

e. 1% HiPure RNA Mini Column 37t 2ml W& v, #RA#IT 700 pl BA T
FIREyEREA, L 12000 r B0 30 s-1 min.

£ BL B, e R T, BRRARMREWBIE T, 4k2:
L 12000 r FI#53# 550 30s-1min, B EIR SRR G B0 585,

g. BIFEIEM, M TFEERIWES S, A 600 ul Buffer RW1 2AEF . 12000
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r 2.0 30 s-1min. (gDNA I JEHAT £ER 95-99%[#) DNA 1544,

h. RIFFIEMR, FEFETREEUEER . IO 600ul Buffer RW2 (B L) &
HFH, 12000g 2540 30 s-1min.

i EEH 8 WHME, M Buffer RW2 Y28 —UHF, (IFWHIME, TR
&0, Ll 12000g S HEE L 2min.

j. B TEFE R 1.5ml B0%, N 30-100ul RNase Free Water 2 4% 1 [
e, IR HHE 2min, 12000g 20> 1min.HiPure RNA Column ¢4 HI¥E AR 30ul,
# RNA P8t 30ug, AIEHT S e,

k. FFZHT, 8 RNA {147 T-80C.

2.2.9.2 HMRNAEEERDH

D) RGP, FLE 20pl AR PCR AU 1, 35| cDNA 724, AR
A 3.2.1.2 FRATIR,

2) FOGEE PCR: & cDNA P B M T 76 E & PCR M, {8
%G Bl SYBR Green mixture, SFMEMIM=NESE, KMNAERMT (20 pl KM
ZD:

% 2-8 R BRMER

Table 2-8 fluorescence quantitative reaction system

A H &
SYBR Green Sul
35195 (10pmol) 0.5ul
N 51 #5(10pmol) 0.5ul
cDNA itk 1.0l
EETK N EZE 20ul

J% BB 95°C FiIAEHE 10min, ZRJ5 95°C 30s; 60°C B2k 30s; 72°C FEf# 40s,
40 MBI

BARBAER ABI VIiAT SS90 PCR A, AN st B 45 SRR 517
P WFHTE mRNA R, f#H ACTIN /ENN S, HXTFRIEEH 2-AACt
ARHE, i E A GraphPad Prism 8 /EE], IF48—i@id t-test W 4T
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3 BREHh

3.1 ¥ES5ERBHRENN EEHEERANEEXES

T 1AV 2053 5518 32 55 1 Z 1R IROAH ELAE B AT DA T M B 4018 1 20 P9 A= i 3
IFLH], A TIRE S 1AV & H NP AHEAER I ErE 38 H, ik CO-IP 5 i
P B AR TP 526 o SEIG W E 1 — 41 CO-IP S #EAT4R YL, {1 H] 0.1MOI (¥ H5N6-
GFP R E¢/% ¢ DF1 4/, 7 12h J5YCR4a, FIH NP HifkiAT CO-IP S8y 5
NP EHEAERMEAR, RAZR (K 3-1 Frs).

M MOCK NC infection (H5N6-GFP)

B 3-3. FBRERY DF1 41/, FIH NP itk CO-IP fRYER
Fig. 3-3. DF1 cells were infected with influenza virus and the resplts were stained with NP
antibody CO-IP silver staining
AAFELIE AR SNREREZ N, MOCK KIEKIFE A5 loading; NC ARMEXTR, 4% DF1 4
ffi; infection k&4 HSN6-GFP Ji#/&Y: DF1 4if.
The red arrow represents the difference band, the sample of MOCK swimming lane only contains loading;

NC as negative control, wild type DF1 cells, and infection swimming lane is the experimental group of DF1 cells

infected by HSN6-GFP virus.
Ak, R HA PR HING JitB(A/FY ¥/l 1b/WH18/2015) NP(HA-NP)

Jkif) DF1 44T T IP 9047 . PL pCAGGS &5 ZARFE YA N A MEXT IR . SR )5,
Pt HA BEARHE R & R A HA-NP N HAH BAE R 425 . 33— P X3RS & A R
& WHE4T Western blot 73041 (B 3-2).
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Empty HA-NP
vector

IP-HA l WB:HA

-
WCL

& 3-2. FERE NP B CO-IP 437

Fig. 3-2. CO-IP analysis of Influenza virus NP protein
HA-NP i RIEHT DF1 404 4R EUR 5 HA AR B Siie 3t 1T i) SDS-PAGE SEH:

SDS-PAGE experiments of HA-related immunoprecipitates extracted from HA-NP-overexpressed DF1 cells

i3 Western SEERAFHY, 1P SEESRENS BN RIE HA A NP B Ja, P RET T
RS, 123 H A AR TAF R R B B, K CO-1P SEIRFRAT 1R A W REAT R AL,
FRZERER, 4RI 3-3 fir.

Pulldown
Empty Empty
kDa M NP vector NP vector

1 2

& 3-3. HA-NP B H X CO-IP #ATHREIT
Fig. 3-3. HA-NP protein expression CO-IP was analyzed by silver staining.
LT kT8 T X AER 5 B T E AR LU AR TE I 22 57 257 (NP: 55kDa)

The red arrow points to the area that represents the difference between the lane of the empty carrier and
that of the empty carrier (NP: 55kDa)
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GBI AU ) NP-HA 8 B[R A BAE R HiEd SDS-10% PAGE 73T,
Rtk et ., NP A MIA B AE 55kDa &b, pCAGGS-HA Xt R4, S5xfiEs
ML ZE R4 RS NP EAEENEA. 1. 2 AikEHEFEFEGHESH. 5%
oS FARIIRT HRZEAH L, HA-NP 2H I 2 SR e 5k (AL skdg it BIoN HA
Pk CO-IP HY FoRMZEREN, YIRIZ &R mk ki, ERWA ERES R
7 LC-MS/MS Bl o SCER RS /0 f5, Kk e &, — .

AR5 21 10 T 0 5 SR I VP 2 e ) B AT B IR, Bk 1) T B 1 1
g RN 3-1 Fias, 454 CCTS. FARSA. Mthfdll. NOP56 1 RUVBLI.

® 31 RESER
Table 3-1 Results of Mass spectrometry

Accession GN Description = fonScore MW
Proteins NP [kDa]
Q8BY49 Mthfdl Uncharacterized protein OS 5 3.24 26.44687
Q5F411 CCT5 T-complex protein 1 subunit epsilon OS | 22.59 59.67691
Q5ZJQ2 FARSA Phenylalanine--tRNA ligase alpha subunit OS 1 3.16 49.5
FIN8Z4 RUVBL RuvB-like helicase OS 1 11.84 50.1483
AOAID5P629  NOP56 Uncharacterized protein OS 3 579 59.8
FINYI3 RTCB tRNA-splicing ligase RtcB homolog OS 1 4.55 55.20677

I EE MR B ST T AN A sIRNA KA S AT4E DF-1 48 i)
Fik, o e Y si-RNA 2] DF1 45, $2H0 RNA 38T 5% € 553 J Al &5 5% siRNA
YEF T DF1 4005, @A 580 E B E %L ) mRNA HRA R, 1%+ 7k
RO f ey B2 DR 3R 0K B B IR — A siRNA AT JE 2R 70 (1 3-4).
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Relative CCTS mRNA Level

] ] = !
15 3 T 15 z z
- o i | [
. Z - -
v z. 7
1.0 & g & o
£ = 10 £ =
. “ = b 3
Z g £ E
0.5l = = E s : S z
: = = 0.5 E
2 - 2 v
g g £ £
0.0 & 00 & E
‘\0(3.'\‘351'(:?3 & LN D>
péoé 06\ Lo\z{\\:o\v
w s NN\
NN A
CX) \‘.\& X
NNy
SiCCTS si-FARSA si-MTHFDIL si-NOPS6 si-RUVBL1

NC #1 #2 #3 NC #1 #2 #3 NC #1 #2 # NC oA A8 NC # #2 #3

— =] CCTS B | ocrarsa [ - o o JoymmEn DS S e [ NOPSG 8% ot @m o |a:RUVBLI
= = = mw|ocaron B8 B8 88 8| «caron [#= o= o= o |o.carDn = 8 S| o :GAPDH == E "= = |a:GaPDH

1.941.09 127 1.22 1.77 1.36 143 1.65 1.44 1.111.01 0.79 212 2.941.741.15 324 192 222219

B 3-4. PIBEER FNEOREE
Fig. 3-4. Detection of protein expression by silencing host factor

SERT 3G E B PCR BAK western blot BN siRNAs 41544L DF1 410 24h J5 2R R R
Knockdown efficiency test in DF1 cells at 24 h post-transfection with different sets of siRNAs by real-time
PCR and western blot (*, P < 0.05; **, P <0.01; ***, P <0.001, by t-test)

FE453 7] 1F) DF1 48 2 GLy BRI 5 4F 1 si-RNA J5, %3¢ 0.1MOI ] H5N6-
GFP Jit/EJi a5, Y45 24h $2HL RNA Sk fE, (A cDNA #H7 X 20 B
W, EHEUERNNIER G, NP. PA. PB2 & MR Z /K5 NC BER A LA
WRLEAR Y, 2R EIR, CCTS ZEHPUEXN NP RiA RN RE, #id qRT-
PCR 5% 7 CCT5. FARSA. Mthfdl. NOP56 il RUVBLI ik 735l F&AK, X5
NP. PA #1 PB2 mRNA 520, EX LA EE R F, CCTS KPR 32 NP,
PA F1 PB2 mRNA [{J=£ /% 5 NC %A L B ERRK (B 3-5), WNTRPES5HEE
i) 2 A G o
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3-5. PiBRTE EE TAIREBYRFEH mRNA RiXKFIROLEESR

Fig 3-5. Real-time PCR results of mRNA expression level of influenza virus protein measured

by silencing host factor

A) TRERLES VIR FE EEFH DF1 41, SERRtER PCR MREBREEH NP PB2, PA
i mRNA RiA/KF. F HSN6-GFP JHE(MOI 4 0.1)E3: DF1 40/ 24h 5, DF1 4ifiRE
NP/PA/PB2 mRNA B =AML LR KFIME L SD RIR B) TCIDso W 5E B 7 B B (*, P <
0.05; **, P <0.01; *** P <0.001, by t-test)

A) DF1 cells with different host factors were silenced by virus infection, and the mRNA expression levels of

influenza virus proteins NP, PB2 and PA were detected by real-time fluorescence quantitative PCR. Viral
NP/PA/PB2 mRNA abundance in DF1 cells that were transfected with indicated siRNAs or a negative
control and then infected with HSN6-GFP virus (MOI of 0.1) for 24 h. The data are presented as the

means £SD from three independent experiments B) Determination of influenza virus titer by TCID50 (*,

P <0.05; **, P <0.01; ***, P <0.001, by t-test).
1T CCT5 *f NP. PA. PB2 mRNA FZFRIE/K 52002 ARG 32 K1+ i
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SRI, PRk, AT BN CCTS WHat/Ei 58 Z il sm, @it 54 si-CCTS 3|
DF1 #ifif, 4k HSN6-GFP i 24 /N Jo, 7EF B B TS NC BT AR
b, RFFEHIENL, BRI . @i WK I, CCTS FRIAZ si-RNA 5401
T, 2 FEUER RGO IR K, B CCTS 3Ri& N i rl szms 2 5 i,
R IMHBOER (B 3-6). Fk, H#ik#E CCTS BRI AR — DRI R

a 2 at H . 1o [H
10" Joco% aoro% 10" Jooow 0070% 10° J0.00% 0080%
0/
= 0.07% 0.07% ) 0.06%
= ' 10" 104
EE-®
= (“5 10 o
i.' wiq i wid . -y ot o
000% il 96 §% QDDh‘ T . . 29.9% 0 00% 89 6%
T T T T T T r T
0 80K 100K 160K 200K 260K 0 BOK 100K 150M 200K 280K 0 50K 100K 150K 200K 260K
MOCK MOCK MOCK
a1 Q2 +1} a2 ot a2
IJ“'JUTW LR Y 1:\'UUU"¢ 462% ‘]“'U“U!« 490%
‘ 44.6% 457% | 49 8%
10'q 0'q ’ 10'q
(LS 13] ‘J)
& m.‘ ‘]\
a1 0 a
O ‘ 554% 518% ! 502%
1 v T T T T
O 200K 250K K 180K 200K 250K 0 B0K 100K 150K 200K 250K
z §i-NC si-NC
T R a2 o a N o
10° {o.00% 4% 10" Jo.00% 205% 10° {eoon 07%
324% 29 5% 30.7%
m“ 10 H)“
O 10 . T 10°
107 ]| S 0’
0 .a-drﬁvhw 1] P {c . a3 a1
0.00% 87.6% 0.00% 705% 69 3%
T T T T T T T T T T
0 SOK 100K 150K 200K 260K 0 SOK 100K 150K 200K 260K 0k 200k 260K
si-CCTS si-CCT5 "CTS5
B
604 H3N6-GFP
-1
404
B k
= e e
=
204
0 T T T
MOCK s1-NC s1-CCTS

&l 3-6. CCT5 K& T AMHIHR RIS RN 047 E
Fig. 3-6. Down-regulation of CCTS5 expression inhibits virus replication by flow analysis

A) FRMMEOE LY si-CCT5 M si-NC K DF1 LA DF1 4084 0.1MOI H5N1/GFP # )5
MREHEE. B) BIEREREERFEANENARE . PIRIREE DF1 /AT, ¢, P<0.05;
#% P <0.01;%%*, P<0.001, by t-test)

A) the fluorescence intensity of DF1 cells transfected with si-CCTS5 and si-NC and wild-type DF1 cells infected
with 0.1MOI H5N1/GFP virus was detected by flow cytometry. B) A clearer histogram is obtained according
to the fluorescence intensity. Uninfected DF1 cells were used as negative control (¥, P < 0.05; **, P <0.01; ***,
P <0.001, by t-test).
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3.2 CCT5 5N ERHEEER.

FI LR TUR R LSS A IR, CO-IP SZIR ALK 5 HU A AE A8 B4 ol ) %
M HAEH X RZREARL K, BT CCT5 /& Hi NP-HA Hik 420 i 5 i as il 45
MR A5 R, N BRATTE— P RAE T CCTS 25578 NP R A EAEH X R
W HA-NP 5 Flag #ric i CCTS ki #64% DF1 40/, 4855373 Pt Flag Bidt
HA FREEM) A TERE DA AT S L TiE 525, IR0l LA #fk (pCAGGS-HA H{
P3xFlag) NEAHEXIE . Z0d CO-IP HH DL [ Western blot &5 EP7EHR I, 73 Flag-
CCT5 5 HA-NP JLE LB T, P Flag FUA AT VR 40 E] HA-NP 44, A58
RAR L HA-NP 45717; fEF HA PUARTTIE Flag AR, HWEE] THIFM SR, &Y
T X REZH, HA JiiAEEE%] CCTS FEH, Flag-CCT5 /2 1E HA-NP fFEEMIE ML T
¥t HA $tARDTTE (B 3-7). IR SRS, 185 H HA-PB2 ik 5 CCT5-Flag 3L 4y,
Z554IER] CCTS 5 NP Al PB2 SR I #AAAEAH EAER R R (] 3-8).

Flag-Empty + - + - HA-Empty + - + -
Flag-CCT5 - + - + Flag-CCT5 + + + +
HA-NP + + + + HA-NP - + - +
a: FLAG R -~ 0 FLAG [ W -~
«: HA — — o HA | - -
a: GAPDH | M S o GAPDH | st S

WCL IP: Flag WCL IP: HA

3-7. CCT5 5FBHRBEN NP EAEH CO-IP 2017
Fig. 3-7. CO-IP analysis of interaction between CCTS5 and influenza virus NP protein

DF1 4ffudt¥: 44 HA-NP R CCT5-FLAG Jifi, £/ HA B FLAG Hifs 4 HEPEEES, FHFH
Western blot 2Kl FLAG B HA B HEIL. bl p3XFlag 55 NP-HA LN TR . X TFE
BIsEL, B =ANMMOL R SRR SR IR &5 R

DF1 cells were co-transfected with HA-NP and CCTS-FLAG plasmids, HA or FLAG antibodies were used to
fish for interaction proteins, and Western blot assay was used to detect the expression of FLAG or HA
proteins. The expression of flag or HA protein was detected by Western blot analysis. The co-transfection of
p3XFlag and NP-HA or PB2-HA was used as negative control. For all experiments, the results were examined

by using three independent experiments
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Flag-Empty + - +
CCT5-Flag - + - +
HA-PB2 + + + +
e e e | o) HA
—-— O |l
-— e . GAPDH
WCL IP : Flag
HA-Empty  + - +
CCT5-Flag + + + +
HA-PB2 - + - +
. - [ Jon
@ . Tlag
- - @ GAPDH
WCL IP:HA

3-8. CCT5 5#BREEH PB2 EAE CO-IP 1T
Fig. 3-8. CO-IP analysis of interaction between CCTS5 and influenza virus PB2 protein

DF1 403t 4L HA-PB2 1 CCT5-FLAG Jfihi, f#H HA B FLAG a4 REQEEES, HRH
Western blot SEW il FLAG BX HA BAHKIRE. Pl p3XFlag 5 PB2-HA LB YA AR XTHE
FISZEY, Eid =N HOT B LI R IS 45 R

DF1 cells were co-transfected with HA-PB2 and CCT5-FLAG plasmids, HA or FLAG antibodies were
used to fish for interaction proteins, and Western blot assay was used to detect the expression of FLAG or HA
proteins. P3XFlag and PB2-HA co-transfection was used as negative control. For all the experiments, the

resplts were tested by using three separate experiments
IbAh, 4T vRNP iU B I R Hd R h R B AR, KM CCTS
5 NP, PB2 S AfFEOAERRIG, SEWHE T RIRF 1 /£ H5N6 i F RG] DF-1
A, Al CCT5 5 RNP ) HABA 5y 2 18] SAFEAH BAEH - 4555EW], CCT5
A RE 577 NP F1 PB2 HAE, {25 PB1 8¢ PA EAHEAEHCR (K 3-9),
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CCT5-Flag + + + +
HS5N6-GFP virus - + - +
a: PBI .
on | -
a: NP . A
R
a: PB2 ' —
a: CCTs| D - - -

WCL IP:CCT5
& 3-9. CCT5 5 vRNP A4 EAEX R

Fig. 3-9. Interaction between CCT5 and vRNP components

Western blot B Jll vRNP &4 4> 1iRiE. E SR INIREELRHBERNEREEE A FALER/I7E Western
blot 787 HH EF ISR 3E XU B 1gG EFERIALE

The expression of components of vVRNP was detected by Western blot analysis. Asterisks indicate the position
of the residual protein A released from agarose beads and/or the position of the IgG heavy chain of antibody

cross-reaction used in Western blot analysis
HEM]E, £ H5N6 BG4 DF-1 40/, WIETE CCT5 5%+ NP, PB2 &
HHAE (& 3-10). £EJF R R IA M A HSNG EYe4ifirf, CCT5 5% NP Al PB2
e, FI, CCTS 5t s m g % UM %

H5N6-GFP + + + H5N6-GFP + + +

-— | o -ccTs D « :CCTS
i |

E @ :GAPDH — | « :GAPDH

Input IgG CCT5 Input IgG CCTS
P

P
H5N6-GFP + + +

H5N6-GFP + + +
e - a :CCTS
e — . - o :CCT5
o (NP -
C— . - - o PB2

- o :GAPDH | . ‘ « :GAPDH
Input IgG NP Input IgG PB2
1P 1P

& 3-10. A¥EHE: CCT5 5 NP, PB2 HAE Western blot &
Fig. 3-10. Western blot diagram of the interaction between endogenous CCTS, NP and PB2
KA 1gG PiASLTRIEEAR RA. NTHAFRLR, SR = MO R KSR

IgG antibody coprecipitation was used as the control group. For all experiments, the resplts were examined
by using three independent experiments
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AL FH 2 PO LR ARSI CCTS 5 NP Z (A p3k @ hrf i,
#hFIIUE CCTS 5 NP, PB2 SR HAEX R, ¥4 HA-NP 5 HA-PB2 5 Flag-CCT5 Jii
FidtE YL DF1 418E(PL HA-NP 8¢ HA-PB2 5 p3XFlag L G A B 1 xT ) o X FE 40 A
ARG s (R SEB6 0 18, HA-SRBUIARAN FLAG-/N BRUTURE & AL #4711 DF1 405 ,
AR R eI A, R LR AR BB (LSMS880; #5w], fEE)M AW HEN
1934 (CCT5-Flag 5 HA-NP/PB2 £ DF1 #iffih JL44 4L 24h J5 &5, fd 1T Flag &
PUAFIHT HA SRPUA S HI%; CCT5-Flag F1 NP-HA #ric, TN 594 4058 —
ZBTik, 488 BICTURPIABAT Y, DAPI Yt diffit). R4+, CCT5
FEEMTHMFE, 5 NP ok PB2 A E (& 3-11 ).

CCT5-Flag

HA-NP Nucleus Merge

HA-PB2 CCT5-Flag Nucleus Merge

3-11. CCT6 5 NP. PB2 EH3tEhL

Fig. 3-11. CCT6 co-localized with NP and PB2 proteins

CCT5-Flag 5 HA-NP Bt HA-PB2 FHitRIA G R IGE . LR AR B =MHAr iR RERMBELSM
880; Zeiss)T. ZIE 10 Bk

Co-localization of CCTS5 and NP, PB2 in transfected cells. Experiments were examined with a confocal

microscope (LSM 880; Zeiss) from three independent experiments. The scale is 10 microns
7E 0.1mol/L ] IAV-HSN6-WT /&4 DF1 40 12h 5, WRGINE] I8 NP 5%
PB2 fil CCTS & ARIENSL, 7EARBYN DF1 40, HAWIEME CCTS 2 AR
S ARAEAN AR P o Y DF1 40 12h J5, CCTS %6958, CCTS RiAEHY
I, NP &AL e AR BN 1, CCTS Al NP & [ 5 B e A R SE i 40 i
PRI, P9I PB2 SR R ES CCTS e A 4u i b (] 3-12). (A,
IAV RG] BefE ik CCT5 3Rk, [FIT CCTS 5 NP g fi.
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NP CCTS Nucleus Merge Large

12 hpi
No infection

H5N6

12 hpi
No infection

H5N6

B 3-12. REBRYYE, R AMEYE CCT5 5% NP, PB2 BAKFL BB
Fig. 3-12. Co-localization of endogenous CCTS and NP in DF1 cells.

3.3 1AV Bt 8 DF-1 4HEah CCT5 Bk

1EAR 3] CCTS 5B £ NP.PB2 & /A /E HAE UL R g ik R 5, 281 CCTS
FIRPUER AT AR 00 B 45 M 2R 1 1) mRNA RIA &, B o A6 0 75 it 8o B ik it
FErf, CCTS KIRIEREZE . H HSN6 8 /EYe DF-1 4/, 43 #1 CCTS F1 NP
) mRNA M EK-o i 55 B LU B 7 R A 77 UE mRNA MR H /K B3
SRAHAE CCTS HIRIA(E 3-13).
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H5N6 H5No6
800000+ T 209
Z 600000 I——-I 3
~ -1 1.5 &
< 4000001 z . *%
] 400001 &~ —_
E 30000 | | vi  1.04 =
B |—-=l 5
< 200004 3
z 4000 2 0.5
E 20004 |—'"—I | | | §
0 v Z 00 ’ r ’ ’
MOI 0 MOI 0 1 2.5 5
MOI 0

1 25 5
[ - w8 oNP
0 0.200.981.81
: a:CCT5

0.320.44 0.63 0.73
[ e ese e | 0. GAPDH

& 3-13. MBJRE HSN6-GFP BRI DF1 2R FHERRE W, {23 CCTS FRIA.

Fig. 3-13. Influenza virus HSN6-GFP infection of DF1 cells is affected by the dose of influenza

virus, which promotes the expression of CCTS5.

S HIRF qRT-PCR F1 Western blot &3l fi BRI/ Y: DF1 40Ml/5, NP. CCTS FRiAER. M GAPDH
FERXTHE, DAXSE) Actin /E28 RT-PCR T3 HE. (%, P<0.05; **, P<0.01; ***, P <0.001)

QRT-PCR and Western blot were used to detect the expression of NP and CCTS5 in DF1 cells infected with
influenza virus. GAPDH was used as control, and chicken Actin was used as RT-PCR analysis control. (*, P <

0.05; **, P<0.01; ***, P <0.001, from three independent experiments by two-tailed Student’s t test).
UbAh, FEEYE HSNG [ DF-1 41, CCTS mRNA Fl& [ FEH M, 5+ A
XM 5 RGeS RE om 35 ) 2 AR 3-14), Bl CCT5 HIRIA/K-F-2 Bl
[EIRIERTpE R
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H3N6 H5N6

_ 80000+ i
< Z
_;]; -]

600004 < 3 T
-
z T z I

A ) 2l
S 0000 g 2 . -
z “ —_
= [ ]
2 200001 2 14
0 T T T T 20 T T T T
hpi 0 12 24 36 hpi 0 12 24 36

hpi 0 12 24 36

0 009137154
[V S s | 0:.CCT5
0.63 0.74 0.86 091
[ e e e | 0. GAPDH

& 3-14. RBIREF HSN6-GFP BRI DF1 42 (B R m, (R CCTS KIRE

Fig. 3-14. DF1 cells infected with influenza virus HSN6-GFP were affected by time gradient
and promoted the expression of CCT5

S HIFIFH qRT-PCR F1 Western blot A F /R 5B 4L DF1 4if)5, NP. CCT5 HIREAfEM. L GAPDH
TERXTR, DAXSH Actin /E8 RT-PCR M5B (¥, P<0.05; **, P<0.01; *** P <0.001)

The experiments of qRT-PCR and Western blot were used to detect the expression of NP and CCTS in DF1
cells infected with influenza virus. GAPDH was used as control, and chicken Actin was used as RT-PCR
analysis control. (*, P <0.05; **, P <0.01; ***, P <0.001, from three independent experiments by two-tailed

Student’s t test).

N T HE CCTS (1 B2 R 2R ST 0T HSNG6 B e, FHikd® 1 5ok
P TAV #k HSNI/HM Fl HSN1/DW #4733 — DR . 45505 H5N6 —2KL,
H5N1/HM(F 3-15)F1 HSN1/DW(I& 3-16)E%th T2 CCT5 £ mRNA A4 /K F
MIFIAR . XEegE BRI, 41 CCTS 7ERBOR IR G & Bl L, X
—4E RGN, R CCTS £ik, CCTS Al fE AL i BOw fE 1 it b B 1R K
HIVEAEVE
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H5N1-HM H5N1-HM
= 2.0+
= . T 2500000~
T 1sd e :
z ) T -
z T T = 2000000 T
E z
v.  1.04 & 1500000
S 5 T
] & 1000000
S 05 B
£ Z 500000
£ ool . : . = ol— — : .
MOl 0 1 2 4 MOT 0 1 2 4

MOI 0 1 2 4
| - - e 0 NP
0 093208277
- a:CCTs
042138195219
[(— — —— w0 GAPDH

3-15. VBT HSN1-HM Y DF1 41/, NP. CCT5 Al R
Fig. 3-15. Test resplts of NP and CCT5 when influenza virus HSN1-HM infected DF1 cells

43 3FIA qRT-PCR F1 Western blot IS4k DF1 #iffif5, NP. CCT5 HjRXE . LA GAPDH
FERXHR, AR Actin fEJ9 RT-PCR 5. (%, P<0.05; **, P<0.01; ***, P <0.001)

The experiments of QRT-PCR and Western blot were used to detect the expression of NP and CCTS in DF1
cells infected with influenza virus. GAPDH was used as control, and chicken Actin was used as RT-PCR
analysis control. (*, P <0.05; **, P <0.01; ***, P < (.001, from three independent experiments by two-tailed
Student’s t test).

H5NI-DW H5NI-DW

T 8000004 R
= 0T > 2.0 ¥ -*ﬁ
< 600000 = = T
5 — m ]ﬁ_
£ 400000 ;o =
= == 5 1w _T
= ]
£ 2000004 2 s
= 0 . ’ . ’ Z 00

MOI 0 1 2 4 MOl 0 1 2 4

MOI 0 1 2 4

| W .| o NP

0 0.141491.71

~ ‘. — — a:CCT5
0.120.880.951.29
[ = e s | 0:GAPDH

& 3-16. ViUB%E HSN1-DW B4 DF1 4iffd, NP. CCT5 Kigs;
Fig. 3-16. Test resplts of NP and CCTS when influenza virus HSN1-HM infected DF1 cells
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3.4 CCT5 EFEBAREI T 1AV 7£ DF1 4HREP R EHI
3.4.1 CCT5 JiBAAFNy DF1 ZMARIE M

F R HSN6 JE i 82t 7 CCTS MRIE, #F— e T CCTS 1R B 5%
SR AR E S E . N T HEBRUTER CCTS AIAE S8 DF-1 20 3SR i S
TR R R E R IR R, BT T A MAAE R E, SRR, CCTS mfix 4t
PRI P T B R (B 3-17).

BB NC
150, [ si-CCTS

<
5 100 l
=
8
s
= 50
Q
(@]

0

12 24 36

A 3-17. si-CCT5 Xt DF1 40 i ¥ I
Fig. 3-17. Effect of CCTS on viral replication
i si-CCT5 47 DF1 408, DA si-NC ABHEXH . #4LE 12h f CCK-8 AT 40 e 1

Effect of si-CCTS5 on DF1 cell activity. DF1 cells were treated with si-CCTS5, and si-NC was the negative
control. Cell activity was measured by CCK-8 at 12 h post-transfection

3.4.2 CCT5 ;i MR REAECHZ

bt J5 2t — 5 | HSN6-GFP Ji # LA 0.1 FI] 45 MOI &4 siCCTS 8¢ NC % 4L1f] DF-
1 44 12, 24 F1 36h, SRJEWCEERE TR FIESAT AR EEIE , R E YL 5 24h YR
B H BRI T, R YL ) DF1 4UM0/E BT IR, 76 3 AN IR s R 4
AHIFE S HEAT Western blot A1 qRT-PCR 73#7. SREG &5 AR o, 5 NC 44
EL, CCTS5 FikZ4iJa 24 /NI 36 /N5 77 _E 37500 Fb (0095 253 10 17 1 2 25 BRI (1 3-
18).
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H5N6-GFP
81 = siccTs
- NC
*kkk
=T 61
£
2
& *kKk:
g4
o
=
S 24
0 T L] L
12 24 36

B 3-18. JRELE CCTS YLZRAY DF1 ZHMF RIAE K HIZ%
Fig. 3-18. The growth curve of the virus in CCT5-silenced DF1 cells
¥ 3-15 iR BB S MDCK 48/ F, TGS 72h JEREFRHE

The supernatant collected from Fig 3-15 was incubated with MDCK cells, and the virus titer was

determined 72 hours after infection.

3.4.3 CCT5 SMuif %R Es RNA RO RY

b4k, CCTS BIFRILFFKFTEURTE NP EEH Y vRNA. mRNA. cRNA #I NP &
H R BEEAC . AHS, 8 A HSN6-GFP i 75 [ #£ /& B¢ CCT5-Flag it %% 441 DF1 48
Haisy, 25 RIMFRIA R CCTS @i 38 hnisE RNA(K 3-19)81&E B i K- (B 3-20)1
1858 1 H5N6 Wy Hl. SRS, XLEHHEERY] CCTS 7E3CFF DF-1 4iffirh 1AV &
W R T EEAER .
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[ Empty vector EE CCT3-FLAG 3 NC B si-CCTS
1000 . _ e
T 800 T m - 233: B
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e WA EE LELi il Hil B
12 A 36 ’ 12 24 36
3 Empty vector [l CCT3-FLAG 3 NC Wl si-CCTS
2000 0 Hek
E 15001 B 0] =
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B 3-19.CCT5 EMFBHREE RNA &R HTER Ot B LR
Fig3-19. The Real-time results of the effect of CCTS on RNA synthesis of influenza virus

0.1MOIH5N6-GFP J &R YLt CCT5-Flag B si-CCT5 ) DF1 41 Q-PCR #IMITEREL % CCT5 SR
B NP RNA S REEH . PLSH Actin /B8 RI-PCR 7 5HHE (%, P < 0.05; **, P < 0.01; ***, P < 0.001)

DF1 cells transfected with CCT5-Flag or si-CCTS5 and infected with 0.1 MOI H5N6-GFP virus. The levels of
three kinds of RNAs of viral nucleoprotein NP were determined by real-time PCR. ACTIN-chicken was used
as the control. (*, P <0.05; **, P < 0.01; ***, P < 0.001, from three independent experiments by t-tests).
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3.4.4 CCT5 MR AfwE NP EAHITRIE

12h 24h 36h
H5N6-GFP + + + + + +
NC + -+ -+ -
si-CCT5 - + - +

o.:NP - - 0D .
a:CCTS ...‘Q

o:GAPDH | D 4ID & GlD -

Relative | NP 0 0 086 044 282 144
Level CCT50.53 038 126 1.03 363 217

12h 24h 36h
H5N6-GFP 4+ + + + + +
Empty vector I . + -
o:NP
a:CCTS - - (]

T e p—

RelatlveINP 0 021 125 178 146 1.69
Level CCT50 157 0 162 0 176

3-20. CCT5 ¥ NP 2§ &% Western Blot

Fig. 3-20. Effect of CCT5 on NP protein expression by Western Blot

F 0.1MOI H5N6-GFP KR YLEE Y CCT5-Flag BE si-CCT5 [ DF1 4Hffl. Western blot Kyl i BREiF %
CCT5 X FHBREE NP RiIZHIE M. L GAPDH 1EN LA BAIFRID .

DF1 cells transfected with CCT5-Flag or si-CCTS5 and infected with 0.1 MOI HSN6-GFP virus. The levels of
three kinds of RNAs of viral nucleoprotein NP were determined by Western blot analysis. GAPDH was used

as a loading control and marker.

3.5 CCT5 idmmBRAEmEN

LRI CCTS Be e i 57 B A B TR 3 2 ), #—PHF % CCTS
Soh AL B 7 2 A BEAE T LA, 8 DF1 4B 444 Flag-CCT5 5 pPOLI-AVI
kL, #EYLJS 12h, Y HSN6-GFP & # . Flag 2 ﬂzﬁ:'%pPOLl -AVI Uk L%
PR YSFTF 0 DF1 0 AN REZE . 24h /NI, 30 I 002 ' 25 it S 6 A4 240 i
B BOXUE R, 05 A B (B 3-21) FREs RRR A4, RS N =415
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B BREVE S PIVE S O R T IR TE, T H R IA CCT5-Flag Y SEia i, &
5 BTV 25 B 5, 0TS Western blot 45 R A LB 3, CCT5 H HREHIIELL N, PA.
NP. PBI. PB2 HHMERIALI A AN FRERE . FA 8RN, CCTS AFIERE
% AR R 2 SR S S 1L, I S BOR AR A5 A AR, (R
T35 1 S

003_ okok

0.02+ *

sk

0.01- L

Relative polymerase activity

000' T T

pPol I-AVI + + +
H5N6-GFP - + +
Flag-CCT5 = -
Empty vector - - L

o+

a:CCT5

o:PA

- e . o\
oD Suup s o PBI
S S e’ | DB

M o:GAPDH

BN 0 105 110  1.11
Relative| \p 0 137 151 157
Level |pg1 o 080 079 0.70

PB2 0 070 086 0.74

& 3-21. CCT5 &3t 3R & B
Fig. 3-21. CCTS promotes polymerase activity

RGBS A N R GBS, Western blotting ®3ll PB1. PB2. PA. NP 1 CCT5 HIRIABHL(, P<
0.05; *8, P < 0.01; ***, P <0.001)

Polymerase activities were detected by dual luciferase reporter assay, expression of PB1, PB2, PA, NP and
CCTS were detected by Western Blot (¥, P < 0.05; **, P <0.01; ***, P <0.001, from three independent

experiments by t-test.)

58



TCP1 T4 5 MERMABE A SHBEGHRT NP A PB2 ELAE(EEE 1AV &l 15 5

3.6 CCT5 {Ri# NP Hix

CAN CCT5 Rikmlild 5 NP A HAE, Hin NP & A REREHRIRRER
il 1 CCTS PLBR AN FAIE NP ARk, REMENRER TR ER. CCTS 5
B FE R 1 NP PB2 ELAE, FRE0E ) et B 25 58 & B 1, (2 b int 1o 2 S
HIF VRNP (&SR SRR NP B DR AR AAE G, DR kA 84
CCTS Rfi4&iBit 5 NP A HAE, fEdt NP 4, [FIFE IS B0 i 2 1 & il
(A FHRI SR 00 o BRI, CCTS X NAZ  HAZ (S M it — B4R ) - @ i 3 0.1MO1
HS5NG6 B A B O B, SR YL H2RIE CCTS 1 DF1 410 . 4R 5 43 7R &G4 5 3h. 6h.
Oh HEAT S TG o FHIOE L R A BARETW SR NP F1 CCTS E4HML A (14045
S HA SRPUAEFPT NP BRPTiibric CCTS Ais: NP & [, J-H Alexa Fluor
594 FRiCH) AffiniPure L2EHTR T, F1 Alexa Fluor 488 FRic [ AffiniPure Ll12EHT %
PURREAT Yett, 20056 0E S EEA CCTS, GOt ERRIBIHRHENA NP, 4
REIR, CCTS i FRIAGNALI NP 2 (A 74 A% 4 0 78 7 B A T G 25 A xR
(& 3-22).
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3-22. CCT5 Ay dE NP 5 7E DF1 40 sk 3k J5 A R B a] AU e A

Fig. 3-22. Localization of CCTS and viral NP in DF1 cells at different time points after

infection

Hffuiz A DAPIGE G, BB H 10 BORRERBEREEMBE(LSM 510; Zeiss)KE.

The nucleus was stained by DAPI (blue). Images were acquired by confocal microscopy (LSM 510; Zeiss) with

a scale of 10 microns.
YL 3h (4 CCTS 5] 04T T M 2R A A%, i 3 P 5 R4t e NP 2R 1 11 40
MELEEPEMAZ . S5XIRAEMALL, &GS 6h, NP & E HEETHM5, 1A &4
M. YL oh J5, miFIA CCTS [ DF1 40, NP &AL T4 B K X 4,
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TCP1 W3 5 W& KRS A 5B 5 NP A1 PB2 G {E{Eidt 1AV B H| 7T

T %o FE AT 1 26 6 7R NP &R EATY B AE AR BAZ N o TRk, 70 3B G 1 7 ST R o
CCT5 HIFAAE R LR R NP &% o bk, dlidsge 1 [a]— I a] s TR A IS Rk
CCT5 () DF1 200, 383 A% )5 43 55 955 B & Western blot, farill ff 5 A0 40 fgi% 4 NP
WA KRS ERZ (K 3-23). CCT5 JIBAFEIZN NP tEA M, MIKN NP A
FERACT NC 4. CCT5 i FRiE(Edt NP &4t MBI NP &5 & EARX G .
Empty

B .
vector CCT5-Flag 3 hpi NC si-CCT3

Loy Nuc Cyt Nuc Cyt Nuc Cyt Nuc Cyt
| a:GAPDH
Relative m - ‘G:LammBl Relative 111 "‘ " BT
NPleve] 112 012 083 0.76 NPleve] 11 0.16 1.70 0.
Empty ]
~ vector CCT5-Flag 6 hoi NC si-CCT3
6 hipi Nuc Cyt Nuc Cyt P Nuc Cyt Nu C_\-'t
- | | NP
a:GAPDH
. i “ a:LaminB1
L1 Relatve 510,30 1.30 0.20
NP level NP level == "0 20
Empty }
ghpi yector CCTS-Flag opy NC_ si-CCTS
Nuc Cyt Nuc Cyt P Nuc Cyt Nuc Cyt
[
G:GAPDH
a:LaminB1 '
Relative ~ Relative
NP level 1.36 1.29 0.43 248 NP level 1.38 1.11 260 1.09

A 3-23. REBERYRIETRITER CCT5 K DF1 4/l Western blot 453 &
Fig. 3-23. The resplts of Western blot infection of DF1 cells expressing or silencing CCT5S

A LaminB1 AR AR SARHERI AR LY. A GAPDH A L & Bl AAR e

LaminB1 was used as a nuclear loading control and marker. GAPDH was used as a cytosolic loading control

and marker.
4 it i
VRNP 5 G R0 T It /%08 75 15 126 G 40 0 1 40 A% 5 B R 5 s B R R 4 1)
SR & L AN H] /D) (Mayer et al 2007, Tafforeau etal 2011). EE[E, HUBIHRE
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VRNP f&H VRNA, RNA R A% PA. PB1. PB2 DL NP A4, vVRNP H4&
RTRERTE NP EEOASE, ZEAAEED 2 MEEMES, XEES A TTmd g
M S NE A a /pigiz, K vRNP S A\ ffi#%(Gabriel et al 2008, Resa-Infante et al 2008,
Zhong et al 2012). FHAGT AL, EANFRAMH LI TR 2251079 vRNP & AR
HEEA. R, 1AV SERMEEZ MMM EEREMED AR, @i
IP-MS {E# 5 DF-1 4, %52 7 CCTS &i/Eie NP R AMEEHKEH. K
g R oR, R RILFEG N IEPERIL I 264 T, NP 1 CCT5 2 aT 3L 7€ fir JFAH |
TER . MEAh, R #E R AEAR R FARE T CCTS Ris, Emiedt 7k
Ll

1AV 2R FTE F )& FHLE], SCREW A S 72 G dn i i) A A . A
T3 B F30 53 P FE 2 2H PSR 43, vRINP 2 A2 i B S50 TR R 320 B2 ) T B2 e TR R
HIhRE 215 YK A0 (Cros et al 2005, Ozawa etal 2007, Zhang etal 2016). 40,
BOE— 5256 & B, 78 3 PLSCRI1 AJ &5 NP Al Importin a JE R = RIEE &9, LA
PH 1 Tmportin B BB N, M4 E NP BN HIEA0H]E 35 ] (Luo et al 2018). K
T %€ DF-1 bl e 5 NP AHEAERIEE AT, KA TSR Mai e fi Bk s . 6
& 7 72 A 5RO NP 2 A A AR ORI R B AR X e R R
HSP70 O UEW] 5 vRNP SEW0AH BAEH, FF40) LA 15 32 40 Hh ) 412 (Conti et al
2001, Hirayamaetal2006). 4L, fEZFIEIBFFEH, —L88 W NOP56, FARSA,
CCT5, RUVBLI #4515 vRNP A5 (Heaton et al 2016). ZJ5 H)SEg 45 R BoK,
ULERTE A F NOPS6. RUVBLI X} DF-1 4ifitd it/ # RNA K& M. 1
FARSA. CCTS5 1 Mthfd1l F)Zeik 24 B W PRI 10558 mRNA 3R, RS0
T S AT E R E A

Iy AR — SRR BT WL A BIR B A BT AE AT S . e R e A R S5 A I R
AaT, HAEREAINSERY, BA (G4 & A5 T S ) = 2R
(Ditzel et al 1998). CCT 1N AT S TCP1 (5 T E&WZ MO MfkaEH,
& Hsp60 ZjifH () — 51 (Bukau and Horwich 1998), 7EHT& A% Ik & R AFEAE
H(Freund et al 2014), @12, AREEH, Hsp £EHWEARTHISEEA,
CCT FRIL T LI FTRERAAY T RO R, 7 A8 (¥ 38 SRS B B 77 1 R B
il CCTS N r=A M xR, S80I & 4 (Trinidad et al 2013, Zhang et al
2013). (AL, ZE Enr DS —MAEI, CCTS & & mnl Resd 116 E o8 7 HEH
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R, eGSR T HUAIREL ), T CCTS DiBRE, 163 H & nlhE & K41
BERAE R, BNV ) R RSO, 3 O B A R R %
B AR FURTS ,  ITT = A T (R B 2 A A

PR, £ NZE A549 40/, Tatiana 55 AN#fiE CCTS v LA /s PB2 #HHAEH,
HARES PB1 Al PA AHEAEH, 2RI, ©R&E5 NP MHEAR LA BT 7t (Fislova
etal 2010). AEAHT 7T HHRAL T &3 CCTS it 5K PB2 M EAEH DS, FA 1t
B4R 7T CCTS S 78 R A B AL S A BAE R R, 45 K IL CCTS ARe 5 PBI
M PA MIEAEH . WHEERZE, CO-IP FGZETeHIRAFRE, EmiRadEd,
B2 CCTS Stk NP 2 G R UF I BLAR A SO0 1 Hodi 45 & LART 1A 70 45 SRR
CCTS5 fE NFIE AN PR AT LA VRNP R Z A B &4 Mok, BrFTie R, it
KILH) CCTS AEAR KAREE B4 17 NP I, 10 T CCTS HIZRIAN{EHE | NP
MR H . AR S e, B0 TR E A& i@t i Esdik
% S<48AE H (Guan et al 2010, Jirakanwisal et al 2015). CCT5 AJ fe/E LA T-R4%
NP 5f, vVRNP fE#% R 2 [l [f5E5E . 4R1, CCT5 1% NP & eI A 2345 IRl DL
A T — 2B A

Zi ERTR, AR T BE CCTS Z&WitE NP & A WA AR B, HRiL
A SRR RS B, CCT5 5 NP & & Fiest Vmsm &, By CCTS
(it B0 T W EE VRNA. cRNA A1 mRNA R4 K, FEHE0 T 2035 5% o 1 75
WL, T CCTS B Ui BRINAS ZIAH S E . B ZEM, SERRILT CCTS 120
TR R T NP . BT S, ARSI MR CCTS 1EMEHA
B R S M 5 T R HE A R R IO B 2 1 T R R VR BB R R T
A

7

(4]
s
>

1) R4 JF S S0 45 R, iR CCTS 15 K FRelE 5 NP & (A AH BLAE
H, RILESE £ CCTS /2 & i B 7 NP & AR B R
H, 1M H CCT5 HyZik A il & 2 2 & g i i .

2) {EIIUET CCTS 5 NP HAEJG, Sciodid e LytiE@HoRiE 17, CCTS
HiEpdE PB2 R FFEEAE, 15 RN R R G EEHARLL S PA. PBI
A BB, CCTS #ids NP, PB2 A EAEHAR, ik
B R R AR, AR TR E S
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3) HT CCTS kv LAHE A EO 8 vVRNA. cRNA Fl mRNA )5 s
A LA T it 15 5 b B B R, (R RO R A M R A R IA, 1
CCTS HF AT BRI 2 A S PR R, IR0 75 2 1l 52 4] o 7R
R DFL i A2, CCTS i Rk g (et NP f)4% %0t . vRNP
FEZEEATIT NP EAMNS S, Bk, RS Sesb s 4 Rl LA,
BETE T CCTS Refs e S dh v B 2 = i i EZA/EH B CCTS &
FEAE (0 BARHLRAD A F5452%, CCTS (18 DA WL AE T B 2 1
ZiEE R, LA A TG T
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