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AHFFEIX IFN L 4 OFRERIREI O] K OFTBLZ L « 1RIRIEOBRZ BN E Lz,
(1) IFN L 4 O > 7 F VAR EE R OfiFH]

CHO #ifnZ AW T IFN (IFN o, IFNA3,IFNA4) U ar EF o v & o7 B2 Ek L7, HCV
YR RIS FE IFN U a e b2 X7 2/ E L, IFN IRZ, ISGs 38R, H17 A LV ATE
PEZFHI L72& 2 A, IFNA4 1 IFNa<° IFN 1 3 L [Atk, ISG OfFE L Ht HCV it a R Lz, £z,
RFEESA AEAR I AL LTz & 2 A, IFN 1 4 Tix ATF4 X OV INK OIEPELZ8D BTz,

(2) IFN A 4 OFEREMFAT M ORI~ DS

IFN . IL28B. IFN 14 ZE&MIZHHT 5 Huh7 fifukk 2Bk L7z, i ofifafkic HCV %%
QS HIRR, WTNOMIKICBW TS oA VAR E R LT, A ¥ —7 =1 UFERR
T OFEREIT IFN o« & IFN 14 RS TH Y, IL28B (F99VMEAIICH > 7=, LavL., T OFfEkEIC
PR 2 LET 5 & IFN L 4 fHE R BMIERRICB W Th > & bW OIERNSH 5 Z L 2 R LTz,

BAITTIBAKITH DA77 F O EMIEE (Huh7-cisplatin resistance) i@z {ERk L7z,
Z OMIFIZ IFN A 4 248 U 7fE R, A 77 F UMtk LT IFN A 4 1 K 2 FusfEHI s s
7=

SiRNA Z W CIFN 14 ® L7 4% — (IL28RA,IL10R) % / v 7 X7 v LMk IFN 2 4 DV
e NE NI RAE LUTRER, IFN O 7 udsgaicfiiml S b oo, IFN 1 4 OhuElE
RITHER STz, ZORERIZIFN L 4 OFUESIRIIRMO L8 7% — %20 LTV D AR Z RET 5,

Crispr-cas9 % i\ T, IFNARI1, IFNAR2, IL28RA, IL10RB / » 7 7 v Mg & 1Bk L 7=,

(3) IFN A4 ORRRFHIEFR O]

AL L CDDP % & B E LA RIED T oAV TN 191 SEG O 21T > 7o, FIFIZEE T 5 i
JRIRTF-L LT1) IRERMOAE, 2) Child-Pugh 5084 N3) IL28B 7/ % A 73T 7=,

Fio, 2MEH K RNA O IFN 14 © mRNA &% JE L, IFN 14 ® mRNA & & kx 72 iR 7
A — 2 — (R OFREE . TL28B SNPs, Hi7 A /L AEIEDIREEN R/ &) L OB AI SM2T 5 =
EEREE LT, ZOHIZET, NS3MA HERITHL T A7 L e L NSSA [HERITHL X 7 F
A AR DT A N ARELE T AT I C BEMETRE 10 AZ2dRIC L7, IL28B 7/ Z A~
majorb fil, IL28B %/ % A 7" non-majord il OHL 7 A /L ZPRIEBbERT O 4 1M >k (PAXgene®(Z THEIL)
RNA it L7z, THHDORNAICEL TR T 7 F U KON IFN L4 (2B LT mRNA &% &8 PCR k%
HAWTHIT LT, ZOREETOEMIZBNTBT 7 F U OERNAFETHT2—FH, WTHOIERT
H IFN 2 4 OHIZREECTH 72, HW., RPT 4 7ar br—LE LTHWZIFN 14 75 23 K DNA
DERIZARETH - 7-, THOHDOFERIL, MPIZHIT D IFN A4 mRNA (3D TOETH H 2 & AR
S,



(4) IFN A4 OFHL - KR

DDDDK # 7 Al L 72 IFN a R°IFN 1 4 OFHR 258 L, CHO Ml 2 AW THBL S 72, E 512,
AF AW T LB I ODDDDK 77 4 =7 4 — AT AEHNT, Vare v M F Xy ORRS
HEORET ATV, L - AL AN LT,

[Zx]
(1) Examination of signaling pathways induced by IFNA4.

We could express various recombinant IFNs (IFNa, IFNA3, IFNA4) in CHO cells. We treated HCV
replicating cells with various IFNs (IFNa, IFNA3, IFNA4) and evaluated the IFN response, ISGs
expression and antiviral efficacy. IFNA4 induced ISGs expression and showed the ani-HCV activity.
In addition, IFNA4 induced the expression of ATF4 and JNK activation.

(2) Functional analysis of IFNA4 and application to cancer therapy.

We generated stable Huh7 cell lines that constitutively express IFNa, IL28B or IFNA4,
respectively. These cell lines showed anti-HCV effects. The magnitude of ISG expression induced by
11.28B was lower than that induced by IFNa and IFNA4. The antitumor activity of IFNA4 was more
potent than IFNa or IL28B after anti-cancer agent treatment.

We also generated cisplatin resistant Huh7 cells. Interestingly, IFNA4 exhibited a marked
antitumor activity in these cisplatin resistant cell lines.

SiRNA mediated knockdown of TFNA4 receptor resulted in suppression of IFN signaling by IFNA4,
however, the phenotype of IFNA4 sensitivity of antitumor effect did not change. These results
suggest that not IFNA4 receptor but unknown receptor exist that interact with IFNA4.

We generated IFNAR1, IFNAR2, IL28RA and IL10RB knockout cell lines using Crispr-cas9
system.

Clinical significance of IFNA4

(3) We evaluated clinical characteristics of 191 HCC patients who had hepatic arterial infusion
chemotherapy including CDDP. Multivariate analysis revealed that 1) vascular invasion, 2)
Child-Pugh, 3) IL28B genotype were significantly associated with progression free survivals.

In order to clarify the relation between IFNA4 mRNA amount derived from blood and several
clinical parameters such as degree of liver fibrosis, IL28B SNPs, response to antiviral treatment, I
sought to determine the amount of IFNA4 mRNA within whole blood. For this purpose, I selected 10
HCV-infected patients, who had been treated with NS3/4A inhibitor, asunaprevir, and NS5A
inhibitor, daclatasvir. Among those 10 patients, 5 were IL28B genotype major, and the other 5 were
11.28B genotype non-major. I extracted total RNA from whole blood which had been taken by using
PAXgene® before starting antiviral treatment. Then, abundances of IFNA4 and B-actin mRNA were
determined by quantitative PCR method. Although considerable amount of B-actin mRNA was
detected in all patients, IFNA4 mRNA was not detected in all patients tested. Since cDNA of IFNA4
in plasmid was quantitated, quite small amount of IFNA4 mRNA could be a reason why we failed to
detect it.

(4) Expression and purification of IFN 1 4
The recombinant IFN proteins (IFNa and IFNA4) were expressed in CHO-based cells. Then, we



established a protocol for purification of the proteins with a ion-exchange and a DDDDK-affinity

column.
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