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THE. GO EBEMKEGGRE TR, RAKELE G A0 M H K B A8 KR # 5 A4 R4
FEEHIERMIBHAX, HPZ M RDENEAMERR M RE. AR ERAEHTATF
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i Tt A T B O B B 2
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AR, R, E. huxleyi-EhV A B AF FH 2 P 8 6 PRl
s ) — A FEZER R, I T I YRV 45
SERAS RGO TG IR K b T AR R e R
o BB XHZ0 B 25 A4 i SRR A 254 | 1A )
IKAF-56 76 G UL Ko 1 FAE 3 F & st 1% 2 AE PR FE
MEAENZHTIAR, E. huxleyi-EhV E B IF 58 BEAZ AW
16 ER A EAE R AR g, Hie
Ao 1k, X A AR FHALE ¥ A 530 R, N REAE 4
TP b 2R G0 I B 7 e T Y EAEALH .
AR, BE 25 R 2 FI R G AW - 1 2608,
7 B 1 T B 2% ¢ R AR T A I (Y S2 50 R
WTH, Kegel 50 F| K57 5455 (EST) 45 & il
M50 3%, 43 BT EhV-86 YL g Bk 4 3 E. huxleyi-
CCMP 1516 5 HE[H 22 55 3R G B0, & B0 w5 S e %o 1
FOCEMEN . B GMIE. F5%S HBRAH R
S B o AR RO T i ) 5 22 2 ) o R 7 A T
Me o i A AE 9 3R WL B R A e EOR R A Y
Uige, SRR EE R 28 LA ROR WE TR, SR
RNA-seq = il & 77 4 AR 25 & Rl 4l 2% L Eh V-
201 J&YL E. huxleyi-CCMP 2090 J5 -3 (1 h) F1 v 1
(24 h) 1 TR0 B 5% SR 4 22 S R GRH L, & 3 EhV &K
YeE A T e F2 4 1] AR 0T R A A e sk 2H DL SRR 7
2R 3%, Wk B AR D5 R & W8 (Fatty Acid Synthase,
FAs) i 3% b8 11 Fifi 22 %5000 25 A5 1D 2 (C8-C16 i i
1) K VTt U, A7 8RS, X EhV-86 Fll E. huxleyi-
CCMP 1516 4= 5 R 24 7 13 B kB, 76 3k i b it 72
1, EhV 38 o 55 RUKSF 36 8 I 32 BRI A e s 30 T
—ZH $5 IR 2 Dk A= W) & L& 42 (Sphingolipid Biosyn-
thesis Pathway, SBP) HF fY S 4 g 3 (R , 33 S 3L (R A &
AT AR H At 5 B BE PR A b R IR0, AE R gy i AR
EhV i o 3 38 3 20 8 i A A DG B 7E — 8 R B b5
7 18 F AR AR AR, & B0 SRR 1R LR A
(Virus Glycosphingolipid, vGSL )7, 3 £ vGSL 18] -F-
A A 5 i A DX A A B AT R A
TR, 534h, vGSL ik BeAE N — IR (5 5 73 F ™
& 45 BV (7= A R 3 00 N 2, i R A R 3
(Reactive Oxygen Species, ROS) ) J NOBY ) =4 | ik
1M1 54 2 PCD 1229, f§ 8215 5 1 AL i an =
Hrm EAN AR AE T, X — i R IR] T X . B
Y HACTEAR 0 . R4 E. huxleyi-EhV AHHAE
I R A R VT U T R L B A ) AR A B R 4 Bk A
Akt R A2 R R E A . EE R ATX
¥ EhV B (20 i . A AR RN Ay Tk BRI T AT 4y
AR, ASCLLGEER G B E. huxleyi-BOF 92 [ HA4% 57

P24/ %5 7 EhV-99B1 N A 55 %} 4, F A Illumina
HiSeq 2000 75 38 2l )5 £ R 73 B EhV g (1) 4% Sk 4
25 SR FE AN, IR 4 DG B 3 Y e HLTA s AR, TR
JIE ik BT 18 1 K A B 5 0 BE 2 R A LA OC AR R 2
EhV YL 5 09 40 i W30 1 25 RN, T E. huxleyi-
EhV 7£ 3% 21 i 5 H) 2 4= FEOW (Jekyll-and-Hyde)“ A
T A B Ak R v e A R S

2 MRS

2.1 REKEST

AHIEGE T FH (8 7 3k A1 B R Emiliania huxleyi-
BOF 92 Jz Ho4p s M L i BE R &R E. huxleyi virus-
99B1 ¥ i HR L B IR AR K 27 A ) 2R e A= 0 5 9T Gunnar
Bratbak #2426 -/ A7 TAEE S0 % o BRA B
FE IR 70% e /K Bl f12-Si s B 37 ik, o Mok
1 40~50 pmol/(m?-s). WkEE(16+1) °C. S & H
14 : 1006 = B,
22 FEHE BLERERKE

PR TERR AT BE R T 2 L Y f2-Si e B AL v
K% B8 B0 KB, I AGE B EhV-99B1 5 2 18 I8V,
Ak L 1% 2 A0 MR 2, R AR IR (2
7~10d Z247), F 8 000 r/min B0 L BRI RE A (4°C,
5 min), FWEWA M2 0.45 pum F1 0.22 wm 8 55 1€
Jei, FHYI ) 388 € & 48 (MASTERFLEX, Sigma 23 7],
Minimate TM TFF Capsule 82213D) #4748 IE #k 4 , "
BEMRAE W ORAE T 4°C % 1

4 L AbTHE B KW (B BE 2 2R 2.37%10° 4 /mL)
) E. huxleyi-BOF 92 ~F-34 73 {4, — 20 AN 3 Ak
FRE R X AR ZH (Con), —4H#% 1:50(EhV : Eh) B9 RFL L
AV 45 14995 75 24 ik VAR Ry 92 36 41 (Exp) R G 1R &R
s B R 1A 24 2.8x10° N/mL)., TERGTENA
J& 19 6 h AT 45 h, 43580 (7 000 r/min, 5 min) W4E 52
6 20 R B L AN RE S, S B0 B TR A T, RE
—80°C TRAFE FH o BRI ] A5 A B LA A IR 2 1 F
1, 4 40, 8 MRS
2.3 RNA 2EU.cDNA X EME K F

AN LA Y S S A B AL S S RNA 4R (R
A AR A R FIAE ) 5 RNA $2 BG4l
b, BidE 2Bt . cDNA SCHEH DL B 5 Sl s AR
P BRI KL 58 A B 2 B 2 Sk R G & 7 9 )i
73 3 19 2L Bt (Clean reads) ffi | Bowtie21 Al
HISATCS B4 H X BR A7 % E. huxleyi-CCMP1516 5%
£ [H 20 (https://genome.jgi.doe.gov/Emihul/Emihul,
home.html),
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24 BHRAHESN

fifi FH RSEMP7 T H 0 47 5 PR 38 3K 7K °F 1 28 1
e S5 i B R o B A S A0 M A SR R TR B R
FD 24 o J e iy s i) s J 1Y) 00 L ) A DR S
ANTRAR ], P bt e A A Sk e AN T) i ] 10 e LR b
4 2 R 25 R R I 2 X — S AR P P Y, K P <
0.05 Hllogi“ 4 Xt B K F 1 fF 0 22 53 ik i vk 45 1, IF
F i 22 7 2k KL R 5 2] Gene Ontology (GO ) %%
J# (http://www.geneontology.org/) Fl KEGG 7~ H: £ s ¢
HEAT Dy e R AN B 5 4 AT
2.5 ELEWHEE PCR ( gRT-PCR)

BEMLEERE 10 1~ 22 5 3R K HE ], FH Primer 5.0 %11
185 (F 1), 4T qQRT-PCR 43 #7182l 22 00 FH A
RNA K% —8% cDNA & i 5 & (Promega 23 7))

J % 5% h cDNA, DL 5= ) i sid, DA B
(B-tubulin) A N2, {#i F§ ChamQ™ Universal SYBR qP-
CR Master Mix 2 & WUR B (i ME SR AR BB A
PR 5] ), #7300 qRT-PCR Z& 4t (Applied Biosys-
tems) #EAT DG E AT . BEAFES AN E
3R E L, R 270 g T AR R AR

3 4%

30 HRAHBAESHH

RNA-Seq I J¥ 8 A~ i, 3774 23 651 203 4%
J a2 B, 2 B AT BT o s BRI A i A R B
YIRCH A 23 508 824, AN FE I T AU LIS
U3 2(NCBI % 5% 54 SRP189555), £ % ist BL b %f
F| E. huxleyi-CCMP 1516 2% SL R4, -3 LU XT38

®1 ZEFAABSY

Tab.1 Primers used in the experiments

SEBI I3 (5'-3")

A E5 P31 (5-3")

B-Tublin (17257729)
ATG13 (17261891)
MCl (17277722)
MC2 (17251088)
MC3 (17269785)
MC4 (17283241)
hSPT (17255778)

ATG3 (17287351)

TCATGTGCTCCTACTCGGTCTTC

GCGAAACTGCGTCCAGAAGA

TTATCAGCGACGAGGACAGTTC

TGGGGCTTTTCAGAGGAAGAT

CGACTGGCTGAATGAGGAGAA

TCGCTGATGGTCTTTATGGA

TCTCGGACACGCTCAACCA

TCAAGACAGTCACCCTCGAGTC

FADS (17253431) CTTCTCCGAGATGCCCTTCTA
AMO (17252058) GCTTGTGGTAACCTTCGTCC
DLD2 (19046437) AATCATCGGGTCGGGGTAC

TTCAGCGTGCGGAAACAGA

CGCTCGAGAAGCACGAGATG

GCTCAACATGCCCTCCCTAG

CCGTCGCCTGAGTAAAAGATAA

ACCTTGTGGCTCTTGAGCATG

TCCCTCGGAGGTCTCGTA

CCCTCGACGATGATGATGATC

GGATGACGGAGGAGATGAACT

CAGTAGCCGAGAAACTCGGA

GTGACCGCGTGAAACCAGT

CATGGGGCTGGGCTACTAA

®2 NFEBRERITER

Tab. 2 Statistics results of the sequencing data

R JEIR BN op JEIA B AT REE R M op AR B AR L%
Con_45_1 1206 811 650 24136 233 1197 441 650 23 948 833 99.22
Con_45_2 1206 812 550 241362 51 1197 176 200 23 943 524 99.20
Con_6_1 1200 867 450 24 017 349 1194 086 550 23 881 731 99.43
Con_6_2 1206 840 250 24 136 805 1200 300 350 24 006 007 99.45
Exp_45_1 1206 808 350 24 136 167 1200 167 600 24 003 352 99.44
Exp_45_2 1206 837 050 24 136 741 1200 482 550 24 009 651 99.47
Exp_6_1 1206 850 000 24 137 000 1200 301 150 24 006 023 99.45
Exp_6_2 1018 654 150 20373 083 1013 573 600 20271472 99.50
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68.10%, - HE i 5 2% BL 2 U X IR 0 WL 36 3

XL ARAT Y 32 909 AL H HEAT K E Giit . JE
HAEE KR 1153 bp, EZEHEH T 2500 bp LT o
Hodr, #0 B £ £ 19 & 5 A 7E 500~ 1 000 bp 2 [H] (/) 5%
A, A 12397 2, h G SRS S 37.67%; HOIRJE

A3 AFE 1000~ 1 500 bp 22 [6] A/ F 45 F 500 bp Y 5%
SEA, A 7 874 45 (5 BEE SRR 23.93%) Fil 5 446
O BV SEAR 16.55%) (I 1) X i s AR 347 I i
&) 52 HE (ORF) T, 88.6% Ay %% A% ORF YK BE /N T
4EF 600 bp, H 1 56.10% K ORF K J& /T 300 bp.

®3 BRNEZRESEZFERALDER

Tab.3 Clean reads mapped to reference genome

e BB MWL & /% B 7 A H% L3 T H/% RS 5 /%
Con_45_1 23 948 833 78.52 30.71 47.81 21.48
Con 45 2 23943 524 80.59 30.67 49.92 19.42
Con_6_1 23 881 731 62.24 24.60 37.64 37.77
Con_6 2 24 006 007 76.02 31.18 44 .84 23.99
Exp 45 1 24 003 352 42.84 16.69 26.15 57.16
Exp 45 2 24 009 651 53.74 20.94 32.80 46.26
Exp 6 1 24 006 023 75.69 30.36 45.33 2431
Exp 6 2 20271472 75.19 30.54 44.65 24.81
14000 12397 FaRFER 26174, Hp E7H 674 4, TIH 1943 4~ 9%
iﬁggﬁ 7L 45 h (Exp 45 vs Con 45) 22 5 FIA 5L 5 229
£ 8000 7874 AN, Jor F i 828 A, T 4 401 AN; TR YL 6 h HI
movrge g f 45 h 692 5 KA 465 /(41 2).
5000 1655 413 4oo 3.3 ERWEEE PCRBIEEFEPRIEETL
90 281 136 88 214

Q Q Q Q
Z)Q QQ ;’Q QQ

¢
&

N N \ \ \ N \
°)° N (,)Q N b:,)Q °)° L)Q

NGNS QD' NG &
& & & &S
NTONT AT A Yy

K JE/bp
B 1 S SEAR K B 4y A

Length distribution of the transcripts

P
& o
NN

Fig. 1

32 BRAMREKFESH
o} S 46 2H R X6} 8 2H A ) Bsf A1) o5 A 5 S AR 3k K
FHEAT B A BT, W EE e 6 h(Exp 6 vs Con 6) 25 57

Exp 6 vs Con 6 Exp 45 vs Con 45

a

B ML B 10 08 TR L A5 1 22 S R A I L A
GLrr 6 A FIREER RN 4 AR, 4350 1E 344
R PRAFHE BERL 2 (hSPT) ., 2F bk K& E H B (MC1
MC2., MC3, MC4). HEEA X HEH (ATG3, ATG13),
Jig 10 2 2 b AT (FADS )., i It e Jit &l (DLD2 ) DA
Kbt da B 4 i (AMO) 45 . F ] qRT-PCR #4755 50
ZH T B P 22 S K3k 3 AT, qRT-PCR 45 R 554 5%
2 Py 4 R ) ek e F AR — B (K 3), e sk AP
R T

Exp 6 vs Con 6 Exp 45 vs Con 45

b

P2 AR SR AN () 1] s 22 S A R ) 5 JEL I
Fig.2 The Venn diagram of differentially expressed genes in 6 h and 45 h post infection

a. b9 22 S RE R 5 JELIAD s b T 9 2 S R TR S LI

a. The number of up-regulation differentially expressed genes; b. the number of down-regulation differentially expressed genes
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o RNA-Seq
s qRT-PCR

MC1ATG13MC2 MC3 MC4 hSPT ATG3 FADS AMO DLD2

&3 10 42257 KK FE N Y qRT-PCR ik
Fig. 3 Verification of ten differentially expressed genes by
gRT-PCR

34 EREFENIBEST

TP A5 21 ) 2 R A6 47 20 872 453Kk45 GO g
HRE, wAG A R A5y Koy T IRE 3 AR
o H, mRH ST EMERKBERZ, N
9 602 1>, HK 24 M4 5 6 473 A, tEW it 72 4 797
A, KEGG INBEHEBE 11 959 £53E N, H)E T 218 4%
iR D ) B TN X = S NN i (=B S LB
REHE R A R 5% 5 ik, Hb, foE i
Z WIS 5 ARG I, AL FE IR 240, Ak
A KA A P IR 1 B A R AR g
LM hERE,
341 ZRIEHE GO hfE W E M E £

25 FRIBILH GO TRk £ 0 b B E AR IES
ROLIE 4, fEXSETREr KD, 5 ATP 455 B 1
4546 . DNA 454G e & WA B4 53 e 4 M A%
DR G 2 R RN NP EK Z . Hrp, By i

DNA repair [

DNA replication [3
Transcription, DNA-templated |
Transport [

Protein folding [

Membrane [3

Nucleus

I

Integral of memt )

L-ascorbic acid binding

Protein serine/threonine kinase activity
Peptidyl-prolyl cis-trans isomerase activity
Oxidoreductase activity, acting on paired donors
Methyltransferasc activity

Iron ion binding

Hydrolase activity

Transcription factor activity, sequence-specific DNA binding

Catalytic activity

o A4y FEBP

(6 h)([El 4a), BSR4 43 28 5 v o6 S i 25 5 3R Gk
S e %, YL 301 (45 h) (] 4b), ATP 454 285
WM 2E R RN R %
3.4.2 ZRIFER Pathway B M w £ 00

# 5 F 3k 3L N KEGG Pathway i 35 14 & 4£ 404
7N, YL U R AR A R Ak . DNA &
mEREAC I . IR AR Y R WA A &
B, BEIE R S A SRR B AR W B S AR Ak
H BK (glutataione, GSH) AX8f . H- i #i i 115 K Ak
YBHAS 5095 R . YL, B bk i
AN, WA N T, 354 2 2N R E AR
fife . AWEIETT . = RERUE IR (TCA 1838 ) Bz 24 o A -
tRNA Y& R SRt R EE g, EFLhsS
2 i S Ak a0 A G HL A Ak 5 35 1% GSH AR it 22 il A5
I (ES), B B b 2 5 GSH & i K 2 54
FHRFXILTHE, MS 5 GSH FM X E LRI K25
HERIN B
35 MEMETEHUEHRNBAXERNERRKIX

AL U TR MU FE 18 57 45 i 00, 1A
m s R 2, i ROS YA B, DT = AR Y —
e . — 7T, e R 5 R ROS Bl 55—
J5 T, ROS 793 7 8% G (19 34 72 v o BB 0 DL % R
g, BB AR AR o AR SR % 36 A5 Ak
TS 7 A DG 1 25 S IR JE AL, 4 AR A B AL il (su-
peroxide dismutase, SOD). i & AL ¥ (peroxidase,
POD). i & i H (thioredoxin, Trx). 2Bt H ik S-%%
# i ( glutathione S-transferase, GST). 2 Bt H Ik id &4k

Intracellular protein transport b
Regulation of transcription, DNA-templated
DNA repair

Transport

Signal transduction

=]
m}
=]
mm}
Transcription, DNA-templated |1
=
Myosin complex [
=

Intracellular

Nucleus ]

GTPase activily

Flavin adenine dinucleotide binding
Serine-type endopeptidase activity
Motor activity

ATPase activity

Protein serine/threonine kinase activity
Metal ion binding

o A4:)id #2BP

Protein kinase activity

Nucleic acid binding s HIE414+CC Nucleic acid binding o 4z 43-CC
Zinc ion binding - ﬁ%mﬁEMF DNA binding [ ] ﬁ?IﬂﬁEMF
DNA binding Zinc ion binding
ATP binding ATP binding .

0 100 200 300 400
GOZy Ferpr 2z R % H  (Exp 6 vs Con 6)

K 4 2RFREH GO FHEL

Fig.4 The most enriched GO terms and corresponding differentially expressed gene numbers of each term

0 100 200 300 400 500
GOZy Ferpr 22 e RIMI%H  (Exp 45 vs Con 45)

93 1R UL 6 h(a) F1 45 h(b)
Cells infected by the virus at 6 h (a) and 45 h (b)
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-

BRI e <\\\
- OPase.

FEH K — ik

NADPH «@GPDH- NADP-+

RX

JB8 K

S MR L4
_ EMARAEARRN AR log, FC
e s T B .
Tamam @ -
| R = <0
I 3 0< <1
LraamL s (I i GsH -
LpMARCHER  HER
GGT
_ N b J
] GGT
1

AWk «———{GSHS —— L-y-# &BEF e RR — Wy-R Bk DR

LA R
KS@%ﬂM-—GGri—kS¥%EMHﬁ@1
MAP

LR ~— RS-t ER ~—]

"

&l 5 Ehv 2 078 4 D H ir Uit i %
Fig. 5 Glutathione metabolic pathways responding to virus infection
OPase: ¥2 i (R i ; MAP: I UK 1; GSH: y-7 2 It 2 D %M & BUR : GGT: -7 Ik 5% B il GSHS: 2 e 1 k& BUA; GR: JbE Ik J5i il s
G6PDH: i % 1 -6- i {2 Jld %0 ks GPx: 4 e H ik S Ak ¥ Blfs GDA.: 43 e H KB %A ; SSase: SV ¥ 5 s ODase: 5 S MR IRl . S K 44 FRAE
I B30 €0, 327 B R 3R 3B 7K OF- (1 A5 5022 b, log, FC > 0 KR 11, log, FC < 0 /R i

OPase: oxoprolinase; MAP: membrane aminopeptidase I; GSH: y-glutamylcysteine synthetase; GGT: y-glutamyl transferase; GSHS: glutathione synthetase;

GR: glutathione reductase; GOPDH: glucose-6-phosphate dehydrogenase; GPx: glutathione peroxidase; GDA: glutathione dehydrogenase; SSase: spermidine

synthase; ODase: ornithine decarboxylase. Color filling of gene name box depicts the fold change of expression levels of the gene based on RNA-seq data,

log, FC > 0 indicating up- regulation, log, FC < 0 indicating down- regulation.

Y1 ( glutathione peroxidase, GPx). 2 Bt H KA I g &
i S0 £ 1 A, v R L 6 SRR B R
A, 2 AN SEIR 3 (36 4); R S5 AN SR B
T, 7B R B S).

4 B

AR S b BRI | R BE RIS P2 W R ) S 1
FEA S RGP AR G, B 7 R R = S0 i
YA RBET R EE N R 2 — . fwe ] LU s 1
AR RO B 1k S A R R Sk B g 0 £ 7
EAEY U RER i R 7/b DR o L A IS N s [ s
() EL A 0 T 98 P A 25 AR GE Y T 08 B A T Y A
A2 RSO Sy 2 AR AL H AT SC T 1 R
B TE 5 1 A ELOC AR AR T AL A, i 7 A I
e A 32 0 B A BLE 7R 3 5 K A D A
P A% 3 5 3R 0K | 155 % = SO 45 45 7 I i A2
o PR T R W T ) i R o 7 v o i
A< 7 A A X — SRR T AR, il e T —
AR RO E A SRR, R )RR AR R

A W UE G R B e R b, R R — R
P T A A2 LA E I, 5 E AT B B R
KA 3 B A8 2 1 22 [ 1) O & S 43 - AL ot AN s 2
FRBDEE X — B A E B A AT LW E. huxleyi-EhV H.
EREA R G

AL, EhV-99B1 UL 3K A 3 E. huxleyi BOF92
S5 A 23 508 824 A5 H AL B, 68.10% BEWS L1 X ]
E. huxleyi-CCMP 1516 2% 3L 41, 5 Bochenek %5
B Y E. huxleyi-CCMP 1516 B bR #l &8 F 82.22%
B B XT3 AH ELARAIG, X 7T g2 1 F E. huxleyi-BOF
92 5 E. huxleyi-CCMP 1516 ¥ 7 3[R 41 [a] 7745 — 5 F
P 22 S T B 00 20 o RE IR L U 22 S R A B A
2617 4, Y 22 S RAK B 5229 1, BE R T
B R 25 F T 22 Gk Y 1 718 AN Jk A, 3% I 0 7 Jak
Yo P BUR SR R AR T BRI AR Ak, T 5 1 A
HAEFHSRE NG A, W, E. huxleyi 09475 52 P AFA 4
FLAT Bk AR ) AR A AR R EL A R T g Bl i PR
PRHEAR, 5 5 B e B2 oy, A 32 AT DL Ao e AR A P
AL TR YL 02 3K Fh & 2% 1 2B T S AT RE A Bl A
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R4 FEBRhWEZERRIEMAMN MR M

Tab.4 Oxidative stress enzymes that are significantly differentially expressed in 6 hpi

JEHID log, (1) P ik
jgilEmihul[434150 —1.65 2.79x10°" L-ascorbate peroxidase L-FI Ifil i 42 fL. A7) iy
jgilEmihul[444342 -2.36 3.57x107" L-ascorbate peroxidase L-Fif il i id S AL 47 i
jei[Emihul[63449 9.58 1.24x10°% thioredoxin reductase B ik 4 114 5Ll
jei[Emihul[74843 1138 1.39x10°" Thioredoxin ffi ff &
igi[Emihul]109275 671 1.30x107° glutathione S-transferase 7+t H Ak -4 F5
igilEmihul 447453 ~1.59 5.98x10°° glutathione-S-transferase 2+t H ik S-F4F5 Ml
igilEmihu11439607 7.16 2.10x107° glutathione dehydrogenase 7+ /Bt TH It 2 ity
jgilEmibul[115948 ~1.50 1.65x107° glutathionedehydrogenase 43 bt I It Ui

T hpi B /NI
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Tab.5 Oxidative stress enzymes that are significantly differentially expressed in 45 hpi

HHFID log2 (545 P i
jgilEmihu1]103927 8.21 6.41x107 glutathione peroxidase 2+ Bt H kit A L Pyl
jgilEmihul(433534 6.03 1.87x10°7' glutathione peroxidase 73 B H ki S L4 i
jgilEmihu1|464198 1.24 4.00x10°7° peroxidase/catalase Jzb 4 PPt/ 4L 1 S il
jeilEmihu1|241133 -8.61 1.89x10°7° cytochrome ¢ peroxidase 2l (4 R cid A1)
jgilEmihu1|74843 11.08 451x107"2 thioredoxin i if & [
jgilEmihu1|59424 10.06 7.34x10°6 thioredoxin i if & [
jgilEmihu1|198128 -1.25 5.00x107* thioredoxin i i & [
jgi|Emihu1|66962 1.49 6.48x107 glutathione S-transferase 2+t H Ak S-H R
jgilEmihu1|446089 131 2.33x1077 glutathione S-transferase 72+t 1 ik S-#4 % il
jgilEmihul|109275 832 1.89%10°° glutathione S-transferase 2t H Ik S-4: 5% i
jgilEmihu1|63987 -1.22 1.18x107° glutathione reductase 7% bt 1 14 SRt
jgilEmihul|63016 -1.03 7.00x107 glutathione reductase 7%t H Ik S5t

T hpi A ISR /N
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Transcriptome analysis of marine microalga Emiliania huxleyi
in response to virus infection
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Abstract: Emiliania huxleyi, the numerically dominant coccolithophore in the modern oceans and its specific lytic

virus EhV exert a critical impact upon the oceanic carbon, sulfur cycle and global climate, thus serving as a key

host-pathogen model system. Despite their impact on biogeochemical cycling, the transcriptional dynamics of these
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important oceanic events is still poorly understood. To understand the host-virus interaction in E. hux/eyi-EhV sys-
tem, the transcriptome of E. huxleyi BOF92 involved in virus infection was investigated by using [llumina HiSeq
2 000 high-throughput sequencing technology. Two cDNA libraries, generated 6 h and 45 h after viral infection
(Exp) were compared with two libraries from the corresponding times uninfected cultures (Con). A total of 32 909
unigenes with an average length of 1 153 bp were generated. Totally 2 617 and 5 229 differentially expressed genes
(DEGs) associated with viral infection were identified in 6 hpi and 45 hpi, respectively, among which 465 genes
were the common DEGs in the two time points. Ten DEGs were random selected for quantitative RT-PCR (qRT-
PCR) analysis, and the results confirmed that the transcriptome analysis was reliable. Furthermore, the DEGs were
subject to GO and KEGG enrichment analysis. The results showed that most of the DEGs were involved in oxida-
tion-reduction reactions, glutathione metabolism, lipid metabolism, carbohydrate metabolism and signal transduc-
tion. Some of the reactive oxygen species (ROS) scavenging genes were screened out, in which 9 genes were up-
regulated and 11 genes were down-regulated. These results suggested that ROS signaling molecules might play a

central role during host-virus interaction.

Key words: Emiliania huxleyi; virus infection; transcriptome sequencing; differentially expressed genes; qRT-PCR; oxid-

ative stress



