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Short and long-term immune effects of Poly (I:C) in
kidney of Olive flounder (Paralichthys olivaceus)

Minjae Seong and Youngjin Park’

Department of Aquatic Life Medical Sciences, Sunmoon University, Asan 31460, Korea

Viral diseases cause enormous economic losses to the olive flounder (Paralichthys olivaceus) aqua-
culture industry in Korea. This study aimed to identify immune-related genes expressed in the kidney
of olive flounder injected with Polyinosinic-polycytidylic acid (Poly (I:C)). Thirty fish were divided
into two groups by intraperitoneal injection of 100ul of diethylpyrocarbonate-treated water or poly
I:C per fish. Kidney tissues at day 3 and 30 after the injection were used for RNA-seq analysis
to identify differentially expressed genes (DEGs). Poly I:C group upregulated il8, cfh, tmfaip2b, c3b.2,
Iy6d and cd38 genes at 3 days post-injection. Additionally, cd22, ccl34a.3, c9, cxcll9, ccl27a, ccl7,
and cfh genes were upregulated at 30 days post-injection. Differential expression gene analysis showed
that poly I:C has both short and long-term immune effects in olive flounder. This study provides
a theoretical basis for understanding the molecular mechanism of the short and long-term immune
effects of poly I:C.

Key words: Olive flounder, Immunostimulant, Poly I:C

N =2 2024). 1y FTFske abE vl o] -85t

7] $18l Ao 1EE oF2lo] P EHA FA| o

R FAF T P (Paralichthys oli- 2EH 25 23 THSeo & Park, 2023). o] Z <l
vaceus)= Tt B FotAotell A FHA A7 & 3 Yol A thekdk vpolel 2, urE| o}, 7| H=
2 FHAFToE A ¢ 42 1980 AF & 2 2 (Cho er al., 2008)°] Z7}etA 1, 1t

TH A ET SN TIso] AR 54
3HAl A48 AT Jung er al., 2020). ©) 23 S
Foll A= 2023 71 tigNl =S 2 o) At
Fo] kg A SFE THKim et al., 2002; KOSTAT,

gk A EAo] WAYE T

dA| oA Ho] WAYSH= Viral Nervous Necrosis
(VNN), Viral hemorrhagic septicemia (VHS), Vibrio-
sis, Scuticociliatosis (Cho et al., 2008)%} £ AH
= dgstr] fls A, A, F5A ol AR
H At vlolgj = Aol A wale) gyt
FAA oA il FHR7F Feke] A Fo A
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AZS oF7]3}a A tHAdams, 2019). ©] 23

sh7] ffall HASAAE A
sto MAle] EHE =wolH e A= WAHAL Q)
TH(Tafalla et al., 2013).

Poly .CE W SAAR 73 glom £
ol A4t ZEAEEAFS R A FH o Toll-like
receptor 3 (TLR3)ell Q121=&= 4 olF 715 RNA
(dsRNA)©] ThH(Alexopoulou et al, 2001; Cheng &
Xu, 2010). ZFF ATl A& poly LC7F A HH
H B3} 23 AY A Mian ef al, 2013), 3
upojel 2 8l & FF A DI er al., 2019; Komal
et al, 2021)7} A= A2 RuFHJT HAZolF
MM A4 AblE7HQ A4, 18 TN dhuto]
2] 2 Mx Tl o] A4k HSP B A R7FQ1 &4 3s)
£ =t dukgS SXste os deA
A TH(Das et al., 2009; Jensen et al., 2002; Kim et
al., 2007; Le et al, 2017; Monjo et al., 2017). ©] 213k
HE-&-& 0] 83} poly I.Ci= Viral hemorrhagic sep-
ticemia virus (VHSV) (Takami et al., 2010), Infec-
tious hematopoietic necrosis virus (IHNV) (Kim et
al., 2009), Infection with infectious salmon anaemia
virus (ISAV) (Jensen et al., 2002) ZAH S JA 3=
Zow deEA Advh HZ AHSHA Fo Al A
A WY Ag W, g0 gE A wHe =
A& 8215t 9 tHDhiman et al., 2009; Olafsdottir
et al., 2015). AT A FAA o] T7]H < A
B35 Y AT gAN A7)l A a3
£ Y A= vHIg dAo|th

B AT gAo poly LCE E7F W FAF
g 5 393 30 Fol ME"S P8kl RNA
sequencings % FAAMA A4S AASAY. O
213t poly 1:C2] &7]
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9l =3 VHS, VNN 59 g X9

2 & &= vlold =4 EH & PCR ¥ EPC,

RTG-2 ¥ BF2 A|ZFE o] &3+ A|Zujek Agoz
Ql

Poly I:C ™=

Polyinosinic-polycytidylic acid (Poly I:C, Sigma,
Saint Louis, USA)+ diethyl pyrocarbonate-treated
water (D.W)°ll Img/ml2] =2 FHF 2ol &3]
A A AESEATH AT poly LCE AAE 10
pg/mlel F=2 100 wE 30vkelol 74 W FAsH
Rom, Y3 d2 DWE EF U FAS dA
v E 2T o2 A AT JF 3¢
30l 242t 10wk Y AEFEAT 3YA A&
FE 1HFS Poly-3d= BRI 30LA AET
gk 7152 Poly-30d2 WH It DWE FAFH
307}E] = Control2 H™H3}FH T

RNA Al &4

AFo1o A %7 50-100 mgS PFE & Tri-
zol& ©]83}4] Total RNAE FE39 21, Bio
Drop Nano-Spectrophotometer (Biochrom Ltd., Cam-
bridge, UK) 2} Bioanalyzer 2100 (Agilent Technolo-
gies, Santa Clara, USA)S A}-83la] RNAS AT
9 A EA st NGSE T3t

Total RNA®|A] Illumina TruSeq RNA Sample
Preparation Kit (Illumina, Inc., San Diego, USA)Z
o] 83l mRNAE E23FA T WA poly-A7} 2
&E mRNAE oligo-dT7} #2€ A4 HIEE A}
g3l AT & 27} Fol LS AFE3F] fragment
Z TEAT RNA fragmentE2 HHAALE A9} &
g zepolu & ARE-3e] cDNA 7t o2 EA| 3}
%3, DNA polymerase I 3} RNase HE AF-8-3}4
WA cDNAS sttt ol 2] ¢4 % cDNA
5L st AG7I7E AUbE e 2d 579
Ae AR & AZHAJT 7 productES HA ¥
| %% cDNA libraryS THESITH

Illumina HiSeq 2000 platform (Illumina, Inc., San
Diego, USA)S ©]-83t RNA-seq 3 Fof A3
T thx7-o] BHE A e vty 98

fragments per kilobase of transcript per million frag-

g
a
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ments mapped (FPKM)<} log: Fold Changes ©]-&
A THKim et al., 2023; Park et al., 2020). A
Fold Change (FC) &t©] 2 o]49] =& f3AES
A3, FC &2 log # o2 X33t FHA}

Lo AolE vElth

RNA A|EA EMZAD}

Qx| o] Ao A FZ3 RNAE de novo assem-
bly ¥ trimmings Y3t RNA A[EA H o]
o] 2 gle S8 F 271, read 75, GC Hl
€ 2 Q207 Q305 HrIe A9E EE YET
(Table 1). AlA& Y3 Poly-3d, Poly-30d %
Control®] raw read= Z+2} 70,657,60271, 64,858,804
7N, 67,223,96671 = 1= ATE ©]F trimmingS %
st Zk7+ 69,361,13071, 63,689,51670, 65,977,556
709 readE A ATk Q202 Poly-3d, Poly-30d L

Table 1. Summary of the RNA sequencing results

Control©] 99.28%, 99.16%, 99.28%% =4 &1L,
Q302 97.48%, 97%, 97.49%% EFTE mhx gt o
2 GC B8-S 77} 49.45%, 49.3%, 49.97%= LIE}
bre=s
A .

Poly—3dO0flA| =2 FPKM Z}2 717 SFX}

Poly-3dol Al 714 =& FPKMS 7Fd 9] 1070
FAA=E YERA Fo|th(Table 2). Poly-3dol A 7}
2 =& FPKM s 74zl A9 107 A2
&M E(cd74a, cd74b), B S ZEH(ighv3-2),
B F20(il8), MEZZA (tuba8l3) T FHA L pigh,
gars, qlafd6, loc100858230, gig2d A7} EA)
gttt

Poly—30dOlIA| =2 FPKM Zt2 717 |XX}

Poly-30dll A 7} %2 FPKM<S 7} ¢ 10
N FAAE YERA Eo|tH(Table 3). Poly-30dl A
7 =& FPKM @& 71 49 107 fr A2

Poly-3d Poly-30d Control
Raw reads 70,657,602 64,858,804 67,223,966
Total bases 6,950,213,267 6,377,852,280 6,614,430,290
Read count 69,361,130 63,689,516 65,977,556
Q20 (%) 99.28 99.16 99.28
Q30 (%) 97.48 97 97.49
GC content (%) 49.45 493 49.97

Table 2. Top ten contigs highly abundant in the kidney tissues of olive flounder at day 3 post Poly (I:C) injection

Contig Symbol Description FPKM-Control ~FPKM-Poly

c58342 gl il cd74a CD74 molecule, major histocompatibility 2778.95 1513.31
complex, class II invariant chain a

c48165 g4 il pigh Phosphatidylinositol glycan anchor biosynthesis 772.06 392.14
class H

c58767 gl il gars Glycyl-tRNA synthetase 380.85 196.93

c51300 gl il qlafd6 Stanniocalcin-1 2941.88 145.64

c60527 gl il loc100858230  Solute carrier family 6 member 13 64.2 144.11

c29235 ¢l il cd74b CD74 molecule, major histocompatibility 277.21 136.87
complex, class II invariant chain b

cl17462 g1 il tuba8i3 Tubulin, alpha 8 like 3 52.21 136.24

c54958 gl il gig2d Grass carp reovirus (GCRV)-induced gene 2d 237.06 125.83

c48731 gl il ighv3-2 Immunoglobulin heavy variable 3-2 45.09 104.02

c62982 gl i2 i8 Interleukin 8 22.03 100.83
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Table 3. Top ten contigs highly abundant in the kidney tissues of olive flounder at day 30 post Poly (I:C) injection

Contig Symbol Description FPKM-Control =~ FPKM-Poly
c74263 gl i4 mhcluaa ~ Major histocompatibility complex class I UAA 327.34 191.9
c64425 ¢1 il excll9 Chemokine (C-X-C motif) ligand 19 25.06 64.47
c64952 ¢l il ccll4 C-C motif chemokine ligand 14 94.14 52.14
c63482 ¢l il ccl35.2 Chemokine (C-C motif) ligand 35, duplicate 2 51.07 25.23
€59906 g1 il zp4 Zona pellucida glycoprotein 4 0.02 23.44
c47381 gl il ccl34a.3 Chemokine (C-C motif) ligand 34a, duplicate 3 5.02 21.48

c856 g1 il ccl27a C-C motif chemokine ligand 27A 4.51 16.16
c67388 g2 i2 ccl7 C-C motif chemokine ligand 7 2.83 7.81
c69361 g2 il p18135 Ig kappa chain V-III region HAH (precursor) 0.23 6.21
c67385 gl il cfh Complement factor H 1.8 4.58

ARFIR (excll9, cclld, ccl35.2, ccl34.3, ccl27a, ccl7),
A FZBUPI8135), BA(mBA FAx L
mhcluaa, zp4 F+AA7F SR %Y

-4

Poly—3dOIAN XIS W3 =
Poly 1:C¢] ©7]2]<] A<

Hxt
TS dotrr] Sl

=|o

A5 2E fAAe} WA B °7<JF<H 24
B 522 g9l o}aau}mg. 1A). 204 38370 Abs
$a F44 F 2000 FARTE 4P =W AT

(p<0.05), 18370 FAA7} 313 ZA=HJT(p <
0.05). ¥ ¥+ t27 iyl Poly-3d L&A 3

A

Control

Poly-3d

3 3% =d¥ DEGE #4249 10714 YEeRd
0| tH(Table 4). Poly-3dol A hamp, by6d, il8 3
A7} e 2AE QI (p <0.05), glafd6 L pycard
FAAE 83 2HHATHp <0.05). 1 2ol= @A
g B FARR] mfaip2b, cd38, c3a.l, ¢3b.2, hspdl,
hspalb, hsp-3, steap4 +AX7} 4F 24 E& &
A3ttt

Poly—30d0j|lA XIS L3HE FEIX}
Poly 1:C2] #7211 H < =
A d AR Ay #E FHAe] fAA

ccl34a.3
ccl27a

ccl7
cfh

Control Poly-30d

Fig. 1. Heatmaps of selected immune-related DEGs in kidney of olive flounder after Poly (I:C) injection. (A) Expression
levels of Immune-related DEGs at day 3 post Poly (I:C) injection. (B) Expression levels of Immune-related DEGs
at day 30 post Poly (I:C) injection. Based on FPKM values, Log2-transformed gene expression levels are shown

in a gradient color scheme in each row.
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Table 4. Top ten highly upregulated and downregulated genes in the kidney tissues of olive flounder at 3 d post

Poly (I:C) injection

Mol A Poly (:C)Y ©7] © A7) A<l We gx

Contig Fold change Symbol Description
Upregulated gene
c73311_gl il 38.781409 hamp Hepcidin antimicrobial peptide
c49416 gl il 12.678856 ly6d Lymphocyte antigen 6 family member D
c49506 gl il 7.098315 steap4 STEAP4 metalloreductase
c60009 g2 il 6.05885 actb Actin beta
c58282 gl il 5.643864 zge Inter-alpha-trypsin inhibitor heavy chain H3-like
c69810_gl i3 5.057081 pycard PYD and CARD domain containing
c49096_ g1 il 5.005178 h2afx H2A histone family, Member X
€56632 gl il 4.998003 his71 Histone H3.3 type 1
c62982 gl il 4.611895 il8 Interleukin 8
c56822 gl i2 4.562172 ecmlb Exteracellular matrix protein 1b
Downregulated gene
¢51300_gl il -23.058037 qlafd6 Stanniocalcin 1, like
c99805 gl il -11.578739 Zgc Inter-alpha-trypsin inhibitor heavy chain H3-like
c67704 g3 il -11.163006 hbegf Heparin binding EGF like growth factor
c72176_g2 il -8.12559 pinlyp Phospholipase A2 inhibitor and LY6/PLAUR domain
containing
c61436 gl il -6.345789 adma Adrenomedullin a
c69810 g1 il -4.051586 pycard PYD and CARD domain containing
¢60020 g2 il -3.914764 ppfibp2 PPFIA binding protein 2
c53714 gl il -3.813346 mucl9 Mucin 19, oligomeric
c68851 g4 il -3.784757 ceacam5  CEA cell adhesion molecule 5
c47737 gl il -3.740171 msmb Microseminoprotein beta

FE& 23 tH(Fig. 1B). AA 2270 25
A A2 T 107 AR e 2H1 = A1 p

) FAZ7Y s 2-1FH A p < 0.05).
= =7 tiH] Poly-30d ZLEolA 4 9
s}k i’é% DEGE 717t 49 10704 Yehd o]
TH(Table 5). Poly-30do A= WS ZEH(p18135),
T AE(cd22), AETVN (ccl34a.3, ccl27a, ccl7, cxcll9),
BA(cY o) BA FAATL A4F 2-4HALp <
0.05), A (cfp, clgbp), ART}A(ccl35.2, ccll4), B
ASZEHP01607, p04432), AEIFZ1G115) &4
frdzbe st 2H = A oHp < 0.05).

o F
Poly ICE Tl WA 2744 F shtoln o
e dese Qodd. ow— 7%l

127

? 71%01 = A} Poly I.C HE ¥

E2 ojdoef Had A 9l
o} EJUr tﬁff polylcg HAET F 49 oy
(Liu et al., 2021; Zhang et al., 2022; Zheng et al.,
2006)°1 4 YEbG= ©7] W o] gk Aol
™, poly LC2] A712 W g3jo] g Hres B
Z3}o] poly LCS W] AFo] gk AR E oA 8]
AdF ot & A= X%A}xﬂ B8 93
poly LCE HZE3 dA 9 HEsA &2 dA 9
2 S A48 RNA-seq S x] 3} o] = =3
poly I.C Ag+ & dx79 a5 ¢ FHAAS

ot & AT 532 poly LCE YAl 7
AstelE W AS A-AE = fFAAE FokEal o]
€ 53l poly LC] R EF o] et HRE A g3}
= Aot

ARTIRI 4 3 A wheell s B =
FEEAR BT o]FE HAA A
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Table 5. Top ten highly upregulated and downregulated genes in the kidney tissues of olive flounder at 30 d post

Poly (I:C) injection

Contig Fold change Symbol Description
Upregulated gene
¢59906_gl1 il 22.54668 zp4 Zona pellucida glycoprotein 4
c69361 g2 il 6.019432 pl8135 Ig kappa chain V-III region HAH (precursor)
c66901_g2 il 3.569746 cd22 CD22 molecule
c47381 gl il 3.453931 ccl34a.3 Chemokine (C-C motif) ligand 34a, duplicate 3
c70017 g2 il 3.279102 si sucrase-isomaltase
c856_gl il 2.925904 ccl27a C-C motif chemokine ligand 27A
c67388 g2 i2 2.265258 ccl7 C-C motif chemokine ligand 7
c55323 g3 il 2.166577 c9 Complement C9
c64425 ¢l il 2.130763 cxcll9 Chemokine (C-X-C motif) ligand 19
c67385 gl il 2.04472 cfh Complement factor H
Downregulated gene
c61636 g1 il -4.530837 cfp Complement factor properdin
c62437 gl il -3.169038 il151 Interleukin 15, like
c74263 g1 i3 -2.594809 mhcluaa Major histocompatibility complex class I UAA
c65342 g1 il -2.553343 notchl Notch receptor 1
c63482 ¢l il -2.257845 ccl35.2 Chemokine (C-C motif) ligand 35, duplicate 2
c103270 g1 il -2.144125 clgbp Complement Clq binding protein
c64952 ¢l il -2.126197 ccll4 C-C motif chemokine ligand 14
c43967 gl i2 -2.125255 p01607 Ig kappa chain V-I region Rei
c73453 g2 i5 -2.107929 prkcbb Protein kinase C, beta b
c79858 gl il -2.097638 p04432 Immunoglobulin kappa variable 1D-39

S Yo 7It}(Laing & Secombes, 2004). £ o]
A poly I.C AF ¥ 30¥ & g9 A% =2
AT BE FH A excell9, ccll4, ccl34a.3, ccl27a,
ccl7)] Fd o] ST T FA19 in vivo A E ol A
ccl34.a3°0) AAEFA AlEFQAL -1 H cxcl8
AR EHE F7HA71AL ol & Bl Al WE T
9] o5& FE=Y F AvhiL FAYTHKim et al,
2021). B A& A3}l 20| deromonas salmonicida

AN B A excll97) AEEgHo =
QS 3t AR, B, ol A FH AT
A= excl197F BF ¥ HYHkgo
83 IT& k= AS AAETHL er al,
2021). =3t Bl oAl Vibrio harveyi 4H & T4l

NA ccl27a A7 W o] F7FstA o, o=

ccl27a7t 44 ARIIISEZA ZE&3e= AS
YUEPA T (Hao & Li, 2015). AFE o] &3 in vivo
HAANA ccl27€ FASFAES o oA Fd &
o] & IFN-y % IgA°] Z717F VEFS THKraynyak e

£-3)| Sk th(Hajishengallis et al.,
2017). £ AFNA poly I.C HF % 3U(c3a.l,
c3b.2) 2 30¥ (¢ oM XY Al 22L& 1A
#E FHAre o] F7HATE 71 Yo in vivo
D in vitro A& AN X Cyprinid herpesvirus-2 7+ 2
A Fof 3 ALY THo] FYsHA SN BE
% FA = A em, poly I-C Fol 29744 ¢3

Az #do] F7ME BEES Rl th(Fan et
al., 2020). °1& &3 37} H}OI 2 el o
ARk a3 9L & F A 1/‘}5“3}
T3 7k in vivo A8 A poly LCE 3t
7hso1 o] AR zZ A 9 FAATE 79 0P7ﬂ 5

(]



A X|(Paralichthys olivaceus)

7bste] npolal s 24 A BA A=) 243 =2
F A2 AAFSFTH(Liyanage et al., 2018). ©] 2] gk
AI= poly LC Fo7F BA| §-AA @3S S7kA
A AW A e Assts AS AN

T AZE BYA, T4 2 o digh A2
S 2 Aysty 7)19& S FIAE FAS
ANkeS doA g Wy o ZHe =3

THB. V. Kumar et al., 2018). & Aol A]
C AF F 39 (cd38) L 309 (cd22) B FA 9
22 TAZ #d F1248] Edo] F713
CAEA in vive AEAA poly I.C B &
cd22 FRAATE fFo8HA Ed o] FUbekRA L Ex
g MdT G435} A& o= Aow UEET
(Chen et al.,, 2023). cd38S T A X A 23] Al
Zo| By FUtet BHEE vihAolth I 22 ¥
B MM jn vitro AFANA poly LCE FgH
AP TFoNA cd3s FRAA TEo] Fo35HA S7Fst
Ao, THZS} AAds| Az &4 Z7HF v
E}stTh(Pjanova et al., 2019). ©]& ¢ A= poly
IC FoAE %—‘5}] T AlZo] Az E&o] F7lsto
DY gl HAA O] BASLE AT

] o poly ILC AF & ¥do] SVt & |
o FAARE JAEER (il8) g 2 WA (hspdl,
hspalb, hsp-3), %’—? £ 8 A (steapd), TF IAF <1
A (tnfaip2b)7} A .O]Ei—rﬂ— A A L] S,
de, o]Fol g ola, ASHSE 2H3= o
& $T}(Justiz Vaillant & Qurie, 2024). &3] &2
in vivo A Z A poly .C T F FAlojlA 57]'51
il8 F A Wdo) jlipe SN I AF F
2 3FT olF # IS AT H(Herath et al,
2016). € 54 ©H L theFg 2EH 2 ]l
o) AFFET ALGFSAHE AIEFI 2 FAAA
A 43t 9 s 758 & de 413 ¥
o A3 AAo]t(Robert, 2003; Tsan & Gao,
2004). Ya-fish (Schizothorax prenanti)®) in vivo 43
ANA poly I.C Fo & FAA hsp60e] TH 0]
FrolatAl 71 AL o= utol g 2o ik 5ol
2 9 v Eold HHHL-E-& A|AMHH(Zhang ef al.,
2022). =71 in vivo A@olA poly .CE Fo &

FAONA hsp70e] LAl FoEHAl FTFSEAT
(Xiang et al, 2020). |8 g A= &€ 54 @Gz

RuA e - N )

II

o x
=
o
=

A A Poly (LC)2] ©7] 2 A2l W &y} 12

2 Ao AT AS A
a4 1_] steap4= H D T2 44

e
[ox

ol Al EFFQ] HE-g W ~Eg|
£ &3l o HIE—E— g Eié}% =
S 3h(Scarl et al, 2017). F-A7N 4 in vivo 2

ANA Yersina ruckerioll ZF@AZ1 FA7N &
O] steap4 ¥°l F7H AL Q1A AL, ©
steap47F B L HIHF-go Fofdti=
A3+ THG. Kumar ef al., 2018). % A I
TEF AEZ AL A ZALE G AFEEE T3
AANZRE £F2 BRIdE 9TS I (Chy,
2013) 297 in vitro AP N Aeromonas hydrophila
E AR AF A LA A miR-142a-3p7} tnfazp2
TS 2HA A2 /‘]'m <= %‘Q’“}b A&

F a1, o= mfaip27t A T 3
urEM t™H(Tao et al., 2021) ol A=
< poly :C9] TV} o8] ©Y {

de F7HAA WSS Jase e

5N me _sa
tlo

S¢ o o
B [ ot 9 o ok ok [

$£ow>ir2mlmrﬂ
moo\;
e

o
ey

PolyIC HE 53¢ 2o Hdd A9 /A
= cd74a, cd74b 2 A2] FPKM 7%©] control thH]
AT cd74= A Z A TR E ] 3 A
Al FdF4ls dES TP thBorghese & Clan-
chy, 2011). cd74 A L@ ae T A E(cd38),
B A (c3a.1, ¢3b.2), JEFZ(I8) #A FAAT F

7H BES B AW dYolA H§ HYoR

A== A7 odE . Poly IC HE F 30
Azl HHE WA FAA F ocoll4 FAAE
FPKM k] control THH] ZrAglTh. 001141‘— el
SR, T ALY HEFHL H5e
ojth. theFgt AZF A9 ccli4 é?ﬂ% 2 ?i:rL

NA ccll47} AHAE HAHE 2HT *‘E
SFATHGu et al., 2020). ccll4 FX 4
poly LC A& F ZAIF A} Ank-go] ha
A GET sS4k T A O] 88k o] 7HARE
ALZ ot Poly .C HF 3Y Zoll= tAA]
X (cd74a, cd74b), BA|(c3a.1, c3b.2, cfh) Yo B

T w3 (ved) R M EZEZ A (ubasi3) 2 2k
=9 Tde] S7FFAAL, poly LC HF 309 =l
= ARIFU(excllY, ccll4, ccl34a.3, ccl27a, ccl?),
BA(cth), T ME(Cd22)TE F-Axe] 23 o] 7}

K
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st o] # 3 AFE B3 poly LCE T 2 &
NAeze A a7} EA S, 27l0lE A
Mol #e GAzle] WEo] Zy)slal, Tr)o= A
w7klsh T AE} e 28 A B FAe
o] Frlsle 25 s
AEZ OS2 RNA-seq Hl°o]E 45

IL.C Fo7} ARTIRI, BAl 2 T A3
FEEH o9y FAAE T = A
At poly I.C FofA FAHE AR
e 0 YT AL B @
o7, =3 BA9 T AT A

X

35 o

ro kw2 ol
oo 2
2 e 83
<

.
T
oo r

i
1R
i)
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