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Screening of host proteins interacting with Nelson Bay
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ABSTRACT Objective: To discuss the host proteins that interact with the Nelson Bay orthoreovirus
(NBV) NS protein in the fibroblasts 1.929 of the mice, and to clarify the effect of host proteins on the viral
replication. Methods: The bait plasmid pGBKT7-S3 expressing oNS protein was constructed, and
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sequencing technology was used to verify the accurate expression of the bait plasmid in the Y2H yeast cells.
The pGBKT7-S3 and pGADT7 plasmids were separately and jointly transformed into the Y2HGold yeast
cells, plated on solid medium, and the colony growth was observed to confirm that the sNS protein was
non-toxic to the yeast cells and could not self-activate the reporter gene. The bait plasmid pGBKT7-S3 was
hybridized with the cDNA library in fibroblasts 1.929 of the mice, and the plasmids encoding the interacting
proteins were extracted from the positive clones. The positive sequencing results were screened for the
proteins interacting with NBV NS through the Uniprot database. Gene Ontology (GO) functional
enrichment analysis, Kyoto Encyclopedia of Genes and Genomes (KEGG) signaling pathway enrichment
analysis, and STRING bioinformatics analysis were performed on the interacting proteins. Results: A total
of 61 positive clones were successfully screened. The DNA sequencing analysis and BLAST alignment
removed 23 positive clones that did not match the database or were similar in sequence. The positive
sequencing results identified 38 proteins interacting with NBV oNS through the Uniprot database. Thirty-one
proteins were involved in cellular biological processes; thirty-six proteins were cellular anatomical
components; thirty-one proteins had binding functions. Five proteins were part of the mitochondrial
respiratory chain; seven proteins were ribosomal proteins and components of the ribosomal subunits; two
proteins were involved in iron metabolism homeostasis. The GO functional enrichment analysis results
showed that the interacting proteins were enriched in biological processes (BP) such as cellular processes,
metabolic processes, biological regulation, localization, and response to stimuli; the cellular components
were mainly cellular anatomical components and protein-containing complexes; the molecular functions
were concentrated in binding, catalytic activity, structural molecule activity, and transporter activity. The
KEGG signaling pathway enrichment analysis results showed that the proteins were highly enriched in
translation, folding, sorting, and degradation pathways of genetic information processing and were mainly
associated with the digestive system in the organism; they were linked to various viral infections and
cancers. The STRING analysis results showed that the interacting proteins included ribosomal proteins,
protein modification proteins, metabolic proteins, and immune proteins. Conclusion: The host proteins
that interact with NBV oNS protein are successfully screened, and these host proteins play important roles
in viral replication.
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B Y ARG 0 i . B S, G 2 Infusion [ [R] 5 & 4
=, ¥ ds cDNA F Beoril Sk i pGADT7-
Smal-1, pGADT7-Smal-2 fll pGADT7-Smal-3 % &
H#AE, 50 CHEEKF 1 h, R I Lk
DHI10B J&3Z 25 40 i, 37 °C. 225~250 r-min ' & J&
ERFEZEA 1L, M cDNA SCE . RZ CHEHE
WA T Luria-Bertani (LB) ¥ (S &FTH
R TR, Gt EEE. AN L1929 40
cDNA SCHEMHEEE . W (CFU-mL™") =3k
W T R/ TR AR R (mL) X R B RS KL
PRHC 20 PR B s R, PRIRBTRL S 22 PCRY 3, #a U
AR BOKE, 115 cDNA CJEHM R, cDNA
SC P B PE 2 =PCR ¥ 14 24 FH PE (9 50 52 B bk 4%/
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Y2HGold B B: 40 i v o 175 1 B0 50RL 5% Ak 1% 1R TR
1 T B B B 0 2 R A BB fE B RS R L (synthetic
dropout medium-tryptophan, SD/-Trp), &1k
PRV U A T 3 R M A B TR B B 7Y B 55 BE (double
dropout plate, DDO) . & Jin 3"AT #1571 /Y 3 Fl &
IR B fj K5 9% 3L (triple dropout plate/3'AT,
TDO/3'AT) H1 4 F & & W 6k fg A 5 5%
(quadruple dropout plate, QDO), 30 CIEIERFFE4d,
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YPDA) i, ik 600 nm P KALEIWOEEE (A) 8
A (600) iK% 2, 30 CIE i 225 r-min ' 4% JK B
F#12~14h, HEA (600) £#]0.6~0.8, WK
#4000 r-min ' &0 5 min, F _FWEW. ®H 30 mL
TRKEREEMA, /MRS, Wl ER 4000 r-min™
B0 5min, FPE EEW . KM 1.5 mL TE/LIAC
RAW (0.1 mol-L7" TE/LiAc) 7840 1R &) B K It
T, W 4000 r-min ' &.05min, #F L. RA
600 pl. TE/LiAciE & ¥ (0.1 mol-L"" TE/LiAc)
TR B, RIS H A R S S RZ A
4 5 cDNA S kLR A, R B A f: fa kg
DNA MR/ R & B AW (LiAc/PEG) Jil
FUHR¥ 1 min, HEZEERS, 30 CKBHTHE
45 min, R JE A 160 pl — H 3L F A (dimethyl
sulfoxide, DMSO), 42 C/K & & % #4# 30 min,
O R B, W . A 3 mL YPDA,
30 “C. 225 r-min '} % 90 min, P ¥ H R = R
4000 r*min”' &> 1 min, 3 L. SRAH0.9% NaCl
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WS T Vi ARG 0 o 45 175 18 B 1R SO B L AE R B
BN BAE, TGS S5 N G st ik, Hai e
PER 5. PRI TDO/X/3'AT [ A 85 35 38 F g s
WV, R QDO/X ARG IR 1, 30 ‘CHE R K
I 4~5d, A TE— 0Bk

1.6 %%ﬁﬁ%ﬁ&#mﬁmﬁ i QDO/X
[ 55 95 5 BBV, A3 4R 2 TDO WA
Frgeshh, WG IR 120, R WERE /) 5 il 42 35
ERBUR Y IR, SRS SRR SRR, R
PCR F R #4788 . % PCR 45 38 50 [ AR BLA 1 <
R s IR, WKW 10 min, TR Z
6 B PR VKR N L SR I A A R BERITBE 1
A Wy B PR AT, DRk S AT
Yooy, JF kWP 45 SR #F 4T BLAST HXF 43
Bro PCRY AT 51975 . pGADT7IE 75|49
TAATACGACTCACTATAGGGCGAGCGCCG-
CCATG, pGADT7 & [ 51 % GTGAACTTGCG-
GGGTTTTTCAGTATCTACGATT,

1.7 %%&éé@i%ﬁ;&-*"‘/\*fr X517 8 A

AR BRI g5 S AT B A . >R Uniprot
(https: //www. uniprot. org/) "X} i A9 H 45 9y F
bp M 1 bp
g’ 888 10 000
2 000 oo -
1500 4
bp 2000
1000 1500
2000 .
1000 750 1000
750 500 —
500 )
250 250 500
100 100 .
A B

WK R S R, AT AR (Gene
Ontology, GO) (http: //www. geneontology. org)
Uige s E ot At # L R N A B R (Kyoto
Encyclopedia of Genes and Genomes, KEGG)
(http: //www. genome. ad. jp/kegg/) {5 5 il [ &
oM. Geit E i 5 I Re T RER T A S AL A perl
(v5.32.1) 5E WL, Dh g & B 2 B R A R version
4.0.2 Mt (2020-06-22) FilAH K ggplot2 fL 3 . LA
P<C0.05 N Z R A G L. R STRING $id
& (https: //string-db. org) MK S % B4k
PUNEARER, oW EEEARMEEER . RN
Cytoscape 8 (V.3.8.1) #frRAEA-EHHA L
& ™ £% (protein-protein interaction networks, PPI)
AL .

2 5 R

2.1 DRLI29 4w cDNA X EW F4M  BiE
22 M R i FL R T 45 SR B+ cDNA SCE AR X 4
T AT IR, Al B AR R A, R R R Al R A
I, FRZCEF DU T/R2505%, WK 1, cDNA
SCREETEE M 1.86X 10" CFU-mL ™', £ 1t PCR k%
A, 800 MR A R BUK B i 750 bp, SCEH
PERE R 9050, UiBHE I EE T i B 1 cDNA
PR, WL 2,

bp M 1 bp M 1
5000 KN 5000 [Ea—
3000 (W 3000 A7

2 000 [ 2 000 =]
1500 £ 1 500 B

750 - 750 [

500 500 -

250 250 [

100 100 —

© D E

A: Total cell RNA(M: Marker; Lane 1: Total RNA); B: Purified mRNA(M: Marker; Lane 1: mRNA); C: Double-stranded cDNA syn-
thesized by LD-PCR(M: Marker; Lane 1: LD-PCR product) ; D: Purified double-stranded cDNA (M: Marker; Lane 1: Purified cDNA) ;
E: Homogenization of double-stranded cDNA(M: Marker; Lane 1: ¢cDNA).

Bl /DB L929 4818 cDNA SRR i) 3 i 25 5 e riL vk 1
Fig. 1 Agarose gel electrophoregrams of cDNA library of 1L929 cells of mice

2.2 MBZHHEKHEPGBKTT-S3 LI NBV S3 il
Mo, 38 PCRY™HEKA5 19 B 1 R BF 81 KN o
1113 bp, SHM BN —F, W&tk
Filg )R % 4, AR A5 5 1 R PGBKT7-S3, 175 1H it
725 BRI N V) BR Bl Nde | A1 BamH 1 AU 1) %
FE, ARAF RN 2R 7 300 bp A1 1 113 bp AY 2R 1

AB, mikERESHMAMEA. BT RFNERA
[], W A UK TR AR A T 4 e SR 2 B 1) B ) 4
AN, DLES. MFELSERSCFES—8, KHHPY
FERE T id A pGBKT7 #44

2.3 #FHERAPGBKT7-S3# &M f gl iE W
PGBKT7 ki fl PGBKT7-S3 17 11 5 ki 4 [7] 7 1k &
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M: Marker; Lane 1—20: PCR products; Lane 21: Positive control (PCR with PGADT7-T being template) ; Lane 22: Negative

control (PCR with water being template ).

B2 BRfE S BB H vk 5 cDNA SR

Fig. 2

bp
73 000 bp

5000 5000 bp

3000

2000
1500

1000
750

500
250
100

M: Marker; Lane 1: Plasmids digested with restriction

endonucleases Nde | and BamH | ; Lane 2: Undigested plasmid.

B3 U™ R B 2 W kv vk 1
Fig. 3 Agarose gel electrophoretogram of double
digested products

Y2H Gold BEEEA M, ¥ A T DDO [ R K 57 5 |
e, MBI\ EE AR, RUIVEEBUR B % A B
BE 20 B X B BRI E A, DRI AA L dL R g
PGBKT7-S3 fl PGBKT7 i Y2H Gold & & % 7
TDO [ AR 75 3 b A K, 3 B H BORL TS T B2
B 40 i fig 45 L P HIS3 1y k36, UL 4B, TDO/
3'AT 5 mmol-L~" [ & K5 7% 3 L8 3| B 7% 4 K
M7 TDO/3'AT 10 mmol-L 'F1 15 mmol-L ' [ &
Rt AR WHE ALK, £ 10 mmol-L7' 3'AT
RV R i P OB AN B A A TIOE HS SE  HIS3 3Rk,
WL 4C~4E. PIE A LU AN 10 mmol-1L ' 3'AT it
7R — 0 SR . A8 QDO [ 485 9% 2 F & LR
AR, RS TURASBE A AT 900 W Bk 20 i i 4
FEHADE2 ik, UK 4F.

2.4 NBV oNSZH%E G & ik K%M TR
pGBKT7-S3 5 /N 1.929 41 il cDNA 3CJ% Ji fr M 4%
BRGZEMME T, BT TDO/X/3'AT 10 mmol-L ™"
B SR 5L AT 15 9%, DLIEI SA R 5B, ik
PHAE FERE, SR 2580 QDO/X BB 35 3 |-, 0
5 NBV oNS HAER LS FH, WA 5C 5D,

c¢DNA library identified by agarose gel electrophoresis

A: DDO solid medium; B: TDO solid medium; C: TDO/3'AT
TDO/3'AT 10 mmol-L™'
solid medium; E: TDO/3'AT 15 mmol-L "'
F: QDO solid medium.

B4 75108 RN B 40 M B A AR S B B
B

Fig. 4 Toxicity of bait plasmids to yeast cells and

5 mmol+L™" solid medium; D:

solid medium ;

autoactivation of reporter genes

2.5 BHURERRFMNFSH  FREHMEEERY
JORL, R FH3E FH 5 140 5% B2 B BORL #E 47 PCR 33
FEXTY 3G = Wt T RE 2 WEEE S R TR, 25 AR U
SCHEAR A B BE A AN AR AL, 4 9 IR T 485 217 11 i
R H BER/NA—, H500~2 000 bp, WK 6F7,

2.6 AHAZEFHH HMEIT S A T Uniprot
s KGR 0 £ 15 2 38 S NBV oNS T AEE H ©
SINMEMAS SMMEAY LR, 361 2 41 A f )
BAr, SIAMEAEAS G, S E A ELRIK
W 0 i 20 B8 43, 7 A B R A R UK B RO A
KNI ARy, 2N EHS SRS,
XF ik 384~ HAE & H T GO DI fig & 80 M . KEGG
55w A S B M STRING 2E W 15 B 2800 B o
GOTIfEE EMMai R uW/R: HEEASEWEY
i # (biological process, BP) & £ 78 4 g i #2 |
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A B

C D

A : Yeast cells for first transformation coated with TDO/X/3'AT 10 mmol - L ' solid medium ; B : Yeast cells for second transfor-

mation coated with TDO/X/3'AT 10 mmol-L. "' solid medium; C: First transformed yeast cell point QDO/X solid medium(+: PGBKT7-53

and PGADT7-T co-transformed bacteria;

cell point QDO/X solid medium ( + : PGBKT7-53 and PGADT7-T co-transformed bacteria; —

co-transformed bacterial broth spot species).

— : PGBKT7-lam and PGADT7-T co-transformed bacteria) ; D: Second transformed yeast

: PGBKT7-lam and PGADT7-T

B 5 NBV oNSHAEEHKRELE

Fig.5 Screening of NBV 6NS-interacting proteins

bp M 1 2 3 4 5) 6 7

2000
1000
750
500
250
100

M: Marker; Lanel—14: PCR products; Lane 15: Positive control (PCR with PGADT7-T being template) ; Lane 16: Negative control

(PCR with water as template).

B6 ZE—IK PCR=WIBRNE 2 BE I f vk A
Fig.6 Agarose gel electrophoretogram of first PCR products

bp M 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

2000
1000
750
500
250
100

bp M 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47

2000
1000
750
500
250
100

M: Marker; Lane 1—47: PCR products.
B 7 5% PCRP&WIIR S HEER ik

Fig. 7 Agarose gel electrophoretogram of second PCR products

(AN BUR N o 7/ K 3 TR VNI SR A DO G A
YA 21 4> (cellular component, CC) = % & 4l g
fEEI o M EAEEY s TR (molecular
function, MF) FEHIELS G . MEALIEM: . 450 5+
WAz WS i (B 8A) o KEGG {5 5 18 #%
WAESIAR BN . BARE AR F B H iR
HERE . TS . MRS S Wb AR,
ENAR G FESHRGARCHE ; 5 2 MNPk

& Y g5 AR FE A7 AE 216, LK 8B, STRING 43 #r
e T BEAER A 2 () PPI M 4% UL & 8C M1 8D, H.
EE AW AR EAZE, EABmzs, R m
GIE R HRFIREEH .
3 i i

AR 2 M T pGBKT7-S3 ik I 18 3o I ¢
U T HoEw e, B ORI AL ERE AR, Wi
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Scaf4

O
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: Nirpa

D

A: GO functional enrichment analysis; B: KEGG signaling pathway enrichment analysis; C,D: PPI network

B8 AMEEFIREANTER

Fig. 8 Bioinformatics functional analysis results

[ 44 B 35 BE UEAT O e A o AR ZS R PR . i
R pGBKT7-S3 % B R4l L2 vk, HANRE A
A7 0% 045 2 4 HIS3 M1 ADE2. Ak, AR ig
A I A T /N BRUSAT 4E 1929 40 il cDNA SCHE . R
A 10 mmol-L™" TDO /X/3” AT F1 QDO/X [# 4 &5
FRHEEPEAT AL, JFBEAT A VE PCRAGIN , £ HUBH M
TORE TR, AR 614 5 E A oNS TAE,
HORRE B A7 38075 1) 5 26 8 HIS3 A ADE2 ) cDNA
SCPR JFURE o K 07 356 0% SCE BB HE AT I ) L b xR

GINT, AT EE N 38 AN AR T, RGO IREE
BT . BLAST X 737 F1 KEGG {5 5 1 % 5 46
SRR FAREE R IS, R STRING
KOl X PPTSZ A, 57 PPTIMI 4% .

NHP2 # & H 1 (NHP2-like protein 1,
Snul3) . HEEMIFEREGHKE T 3T (eukaryotic
translation initiation factor 3 subunit I, Eif3i) . #%¥#
R 1 L3 (ribosomal protein L3, Rpl3) . #% B ik
M L19 (ribosomal protein L19, Rpll9) . #Hi{k
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£ H L10a (ribosomal protein .10a, Rpl10a) . 4% ##
IR 1 S4X  (ribosomal protein S4X, Rpsdx) Fl#
WA 1 S10 (ribosomal protein S10, Rpsl10)
TR E A, 5 rRNA 454 4 A% A i /N 0
B, RAMPAERRE A B A R ROk, iR
F5 NBV oNS & HEAE, W RE I NBV HH &
B, AR5 9 22 52 6 o Rpl19 %€ 7 T 48 i 5T K%
WAL b, 382 58 e R (5 5 IR UL 715
R 5 Wikr (signal recognition particle, SRP) &
LB AR Y R, PPIMEK K] s AT 5
Rpll0a, Rpl3, Rpsdx Al Snul3 H AE, & 5 0 %
WERTIRE . Rpl19 & M iy A bnaky 7, WEH
PO e 85 . VU e B B AL E R R BE 55 2 B RNA
i 1 A R P R G EEVE T Y, AT AR A E oNS R
HE G Eif3i 25 B8R G E 6 W08 it
B, SMZ G REEY YR8, AT 5 Rps10 40 HAE
Mo Eif3Z S LI fEA K, 5508 HEA4E
JHI6 ] 52 W 15 3 DAY 3k, 0 Eif3i 2 K itk
R M H 15 AR, 52 e 2 S R i
S AER R EE MR AT LU S Eif3h HAE R
M BB a3 Y, 5 NS E I EAERT A
HY) 5% i i) T AH SC BT o

40 8 & c1 (cytochrome C, Cycl) . NADH
BLE B [Z W] lae W E A% W H 7 (NADH
dehydrogenase
subunit 7, Ndufa7). NADH L& (2] 13 W
2 & ¥ W ¥ 3 (NADH dehydrogenase
[ubiquinone] 1 B subcomplex subunit 3, Ndufb3) .
NADH it < B [Z MR ] 8 R EH 3 (NADH

[ ubiquinone ]

[ubiquinone] 1 « subcomplex

dehydrogenase
Ndufv3) FiJi % 5 1 (deoxyguanosine kinase,
Dguok) 2 2 (4 W 0 B (14 SC B A e . R 2
SFUORL R B AR AR, 6T A e A A3 AR B
SO, S0 MBI R IR AT R S A A
S OCHR o IR AR 1 2 R AR T 4 Ok A T
AE, N2 R 2 B K 2 R g, H v Ndufb3 18
ERMEW ™R RSB DB E TR X,
GUARNIERI % "' 7E w5 th g ¥ F N 2618 £ b R 3
JUE RN R G LA IR IR B 2 8 T S 1E
LARARE LG, FBERARIREERTL, 5T M
AL BERR LA LR BB . oNS HE SRR E N
45E, TR BRI RE R .

R 5% 4% 1 (ferritin light chain 1, Ftll)

flavoprotein 3,

HREHAESE 1 (ferritin heavy chain 1, Fthl) FE#AL
RS R SCHAIE N, FEEN T AR, P
ZH5HMENEE TR Mzmid e, SS9 Km
FET- A %I CHE . Fthl B S 3 F iK1 2L 72
JE R — bV TE 0 B B ek AR B R Y 12 IR R T 4R
Fr s N BB R 2 RV B T Fthl f i %
R St ¥ 36 A 4 (nuclear receptor coactivator 4,
NCOA4) Z[E W HAR, M NCOA4 A T 1 ki
FIFEAR, BESRERFRZS ™, oNS 5 Fthl 454 vl e Xt
BREQS W AR, HARHLEN A TR ik — 2B 0F 5T

g BTk, ARSEER FIBERERUR S RGBS A
3k I 7R R B i 15 NBV oNS BEAER & 1, R
FAYME B TRX BEAEE A #1700, WA T
T E IR . B SRS SR EE
itk — R NBV & i A8 b g 32 f R
VERY J5 SE0E 58 R (AR 0, o -4 NBV LR 97 1Y
B A R

il 25 h 52 P A -

JIAT A T WR TR AE R 25 58

fEEBAN:

VRS | ZRK NI B IR AT 2 5 20 BTt . 2 S B 4
B BRSNS SCH AL, Ihakn . ST A S S
SRR R 2 06 AR S B B A3 T G SO

(&% 30k ]

[1] DAY J M. The diversity of the orthoreoviruses:
molecular taxonomy and phylogentic divides [J]. Infect
Genet Evol, 2009, 9(4): 390-400.

[2] GARD G, COMPANS R W. Structure and cytopathic
effects of Nelson Bay virus[J]. J Virol, 1970, 6(1):
100-106.

[3] KUANG G P, XU Z Q, WANG J, et al. Nelson bay
reovirus isolated from bats and blood-sucking arthropods
collected in Yunnan Province, China [J]. Microbiol
Spectr, 2023, 11(4): e0512222.

[4] MERTENS P. The dsRNA viruses [J]. Virus Res,
2004, 101(1): 3-13.

[5] BENAVENTE J, MARTINEZ-COSTAS J. Avian
reovirus: structure and biology[J]. Virus Res, 2007,
123(2): 105-119.

[6] HOTANIT, TACHIBANA M, MIZUGUCHIH, et al.
Reovirus double-stranded RNA genomes and poly I :
C  induce down-regulation of hypoxia-inducible

factor la [J]. Biochem Biophys Res Commun, 2015,
460(4): 1041-1046.



PNERT, S5 TR RR XU AR A HOAR X 5 4 IR i 1 T L R AT 2 o NS AR JEL A T i 32 28 1 A4 B ok 1321

[7] DUNCAN R. Extensive sequence divergence and
phylogenetic relationships between the fusogenic and
nonfusogenic orthoreoviruses: a species proposal [J].
Virology, 1999, 260(2): 316-328.

[8] ZAMORA P F, HU L. Y, KNOWLTON J J, et al.
Reovirus nonstructural protein oNS acts as an RNA
stability factor promoting viral genome replication [ J].
J Virol, 2018, 92(15) : e00563-18.

[9] TENORIO R, FERNANDEZ DE CASTRO I,
KNOWLTON J J, et al. Function, architecture, and
biogenesis of reovirus replication neoorganelles [J].
Viruses, 2019, 11(3): 288.

[10] TENORIO R, FERNANDEZ DE CASTRO I,
KNOWLTON J J, et al. Reovirus oNS and pNS
proteins remodel the endoplasmic reticulum to build
replication neo-organelles[J]. mBio, 2018, 9(4):
€01253-18.

[11JLEE C H, RAGHUNATHAN K, TAYLOR G M,
et al. Reovirus nonstructural protein sNS recruits viral
RNA to replication organelles[J]. mBio, 2021, 12(4):
e0140821.

[12] GORAL M I, MOCHOW-GRUNDY M, DERMODY
T S. Sequence diversity within the reovirus S3 gene:
reoviruses evolve independently of host species,
geographic locale, and date of isolation [J]. Virology,
1996, 216(1): 265-271.

[13] KUMAR R, MEHTA D, MISHRA N, et al. Role of
host-mediated post-translational modifications (PTMs)
in RNA virus pathogenesis[J]. Int J Mol Sci, 2020,
22(1): 323.

[14] MOK L, WYNNE J W, GRIMLEY S, et al. Mouse
fibroblast 1.929 cells are less permissive to infection by
Nelson Bay orthoreovirus compared to other mammalian
cell lines[J]. J Gen Virol, 2015, 96(Pt 7): 1787-1794.

[15] MOK L, WYNNE J W, TACHEDJIAN M, et al.
Proteomics informed by  transcriptomics for

characterising differential cellular susceptibility to Nelson

Bay orthoreovirus infection[J]. BMC Genomics, 2017,

18(1): 615.

[16] CHIEN C T, BARTEL P L., STERNGLANZ R, et al.
The two-hybrid system: a method to identify and clone
genes for proteins that interact with a protein of
interest[ J]. Proc Natl Acad Sci U S A, 1991, 88(21):
9578-9582.

[17JRAO B C, LI J H, REN T, et al. RPL19 is a
prognostic biomarker and promotes tumor progression in
hepatocellular carcinoma [J]. Front Cell Dev Biol,
2021, 9: 686547.

[18] PETROVA E, GRACIAS S, BEAUCLAIR G, et al.
Uncovering flavivirus host dependency factors through a
genome-wide gain-of-function screen[ J]. Viruses, 2019,
11(1): 68.

[19] PAN W, SONG D G, HE W Q, et al. EIF3i affects
vesicular stomatitis virus growth by interacting with
matrix protein[ J]. Vet Microbiol, 2017, 212: 59-66.

[20] KOMAROVA A V, REAL E, BORMAN A M, et al.
Rabies virus matrix protein interplay with elF3, new
insights into rabies virus pathogenesis[J]. Nucleic Acids
Res, 2007, 35(5): 1522-1532.

[21] YIN X J, HONG W, TIAN F J, et al. Proteomic
analysis of decidua in patients with recurrent pregnancy
loss (RPL) reveals mitochondrial oxidative stress
dysfunction[J]. Clin Proteomics, 2021, 18(1): 9.

[22] GUARNIERIJ W, DYBAS JM, FAZELINIA H, etal.
Core mitochondrial genes are down-regulated during
SARS-CoV-2 infection of rodent and human hosts [J].
Sci Transl Med, 2023, 15(708) : eabq1533.

[23] MUHAMMAD J S, ELGHAZALI G, SHAFARIN J,
et al. SARS-CoV-2-induced hypomethylation of the
ferritin heavy chain (FTH1) gene underlies serum
hyperferritinemia in severe COVID-19 patients [J].
Biochem Biophys Res Commun, 2022, 631: 138-145.

[24]OHTA K, SAKA N, NISHIO M. Human
parainfluenza virus type 2 V protein modulates iron

homeostasis[J]. J Virol, 2021, 95(6): e01861.





