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(57) Abstract: The present invention relates to a technical field of protein engineering for increasing the enzyme activity and thermal 

stability of human hyaluronidase, which is a hyaluronic acid-hydrolyzing enzyme, and relates to a hyaluronidase PH20 mutant or a 

fragment thereof, comprising: the substitution of at least one amino acid residue, among the amino acid sequence of the wild-type PH20 

having SEQ ID NO: 1, at an alpha helix site and/or a site corresponding to a connection site thereof; and selectively, the additional 

deletion of an N-terminal amino acid residue and/or a C-terminal amino acid residue. Specifically, the present invention relates to a 

PH20 mutant and a fragment thereof, the wild-type PH20, having a sequence of SEQ ID NO: 1, comprising: the substitution of at least 

one residue selected from the group consisting of T341A, T341C, T341G, $343E, M345T, K349E, L353A, L3541, N356E and I361T; 

additionally, the substitution of an amino acid positioned at alpha helix site 8 and/or the connection site of alpha helix site 7 and alpha 

helix site 8; and the deletion of some amino acids of an N-terminal site and a C-terminal site. 
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(84) 2) 4a (2 ES] HA} She FH, 7het BE SiS] SF 
W az2e] BSS 3] S}4): ARIPO (BW, GH, GM, KE, 
LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ, TZ, UG, ZM, 
ZW), #-2}A] oF (AM, AZ, BY, KG, KZ, RU, TJ, TM), 全 
@ (AL, AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FL 
FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV, MC, MK, 
MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM, TR), OAPI 
(BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, KM, ML, 
MR, NE, SN, TD, TG). 

  

  

SN: 

一 HALSALL SLA] Sf 習 列 (Ee A214) 

一 BAAS 对 简要 要 Bs al Gta 5.2(a)) 

(57) 2A]: BH UBS sl AeSs 7ppita] BAe! Wz 司 伟 娃娃 口 可 对 相 Sa Ss S cags Sole Gd sa 

7\ ax ofl] thet AOU, ASH S 12] OFYS PH20 2] 外 可 生 站 對 全 Sola, SUA PA Bee 1 Ada Pall 
ay okie SoA) ott} oO] Fe] oft] 4b 47] 2] 4] Sta}, Mela oe 7-491 N-@ PEt Bytes C-E ere] ol AL 47] 7} 
All, 3) 21] U7] PH20 Hola] Ht 9 生 AH] Ws Aol. FAA SSE ASHS 12] ASS Ze OFS PH20 

大 村上 oO] YS] 

a)
 Hr 吃 
字 

Ao
, 

Vs 2 AL 

SI, T341A, T341C, T341G, $343E, MB45T, K349E, L353A, L354L N356E 3! BOITE. =-YS1 Lol] ASSL Sh 
AGS BM PSbal, 7A Oe Sap 8] B/S Saya 7 Bl ‘eth pa 89] AA P9] el) 913] oF 

dE 

可 
AT 
Al SES Sh, N- 四 中 BL C- F] 2] QE oft AF] AA =| PH2024 ol a] 灵 引 引 AM eet lo] cy. i 

3
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[1] 

[2] 

[3] 

[4] 

[5] 

WO 2020/022791 PCT/KR2019/009215 

7| et oF 
Hg Se 3] dF EA pea Sal Mz JSF euAS] CA BVy4S 

SaaS 4b] Zl Ast el zk 8] SU] cpa] Ho} Aol] Fret Alo H, 
4] 4] Oo B= ASS 12] of HAF ATS S 7} A= OFAN PH20 

HEE] St ASS L36~S4902] Of u] a4 AVS SO] 01 1 eel OF-Y SY PH2024 

Crap Al ES] RES LAA Sol A Sots ESHA ot} Oo} FS] ofp] & Ab 

a7 2] 4) SS SB PSp aL, AYA OS N- 四 中 B/E CAS] Of M] At 27] 

a7] Aas see 日 可 PH20 #1] a] 正 毛 | 生 4H, o] 2] AA HY 器 

JS ¥toh= Salsa ZY So] Wet Alo] cr} 

Hy 3 71 = 
人 站 外 BARS TET, ZT], BP Sp Al USO HAE} O} Q] Om}, Wo] = 6 

Sl] Se] DALY] & Sz] Z1(glycosaminoglycan)°] € Ai] SFr}. 

=e] SAS] ee] Zboll z= 3] C= = Ah hyaluronic acid), ZE 29] A 

$}A+ 94 (chondroitin sulfate), E] FEF S412 (dermatan sulfate), &]] 5} ¢t 

S}41 2 (heparan sulfate), 4] 5} 41 (heparin), 7] 2} Et &}4194 (keratin sulfate) °] 4 $+C}. 

ae] DAP] SSA Zhe oO] Sap Bao] So] EA oe AAW TAS let. 

2] Zole Se DAY] Se] Zt ape OPS AIRE eh OAT ead Holl 

SYS etep, Se] AAPY] Se] Zt SAL S| SBA AU Base] At 

o] 0] 习 早 可 Ay SEC}, 3] IFS ALS A UO] Ea Seis 3] EAL 
o}4q Ba (hyaluronan synthase) 引 2] é] 7d =] =! 2b] 9 =z] ZI (proteoglycan) =} 

AWA] al US oe Soy, BA) 7} Me HSS 

ee] APO] Se] Zh] Up, GS Se] APY] wee] ZS 2 MSE] Qe) Zs} 

Assy S4b7|S 7b] al Uc. 6] FSA BFA =41(glucuronic acid) +} 

N-°}A]] 2 SF SAF RL (N-acetylglucosamine)°] B-13 4 ol] 2] a] A AE] O} ghar, 

o} e] et o] SS ar7F HEF 5,000 8 einer N-°} A] Sl F SAPS Se At 
條 二 B-1,4 A efol 2] a A AE Of air}. el Ze] oA] HEF 1/3 AEG g) 引 

BSF Ete Wa Payee Ao Sey A 尺寸 ， 

6] =F 2 UC A) AX 2] 7] 4 (extracellular matrix)°l] 2] 4] $+ 6] t-SAt-S 

weayse BACT}. bo = 6 SATS] BA FLUUC AZ} SAloh= Ale 

obey Al otc} (Ayall, Hyal2, Hyal3, Hyal4, HyalPS1 =2 2] 32 PH20/SPAM1). 

21 Zkol] A] Hyall + Hyal2-2 可 时 是 引 42} oA] 2S =] 4}, PH20/SPAMI (°] 3} 

PH20)2 4 A} 2] A] Es} 41 Al] (acrosome) Ubol) BES] Sc}, =1 St 2] Ft HyalPS1
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[6] 

[7] 

[8] 

[9] 

[10] 

pseudogene.©. = Be] &] 4] SE3=c}, 3] AF EUcCp Aig ASF SAS A 

WAl ol] Ube} 3 Sa Leo} zich, H,OS A}-8-s}°] N-o} Al] at SAF 
ap EAT APO] 2] B-1,4 ASS StSh= BAEC 3.2.1.35) 2} B-1,3 2S 

ADSE ZA(EC 3.2.1.36), 12] 31 HOS A}-2 344) S51 6-14 2S 

Az S| 3] SF BUC} AI(EC 4.2.99.) UF AE}. 

Hyal1 2] 44] OF 2] 41 217] = D1292} E131°] 4, substrate-assisted catalysis 

upyo@ 8] OPES 7} wa etch, Hyalle AI el pH3-ael] al aS 
十 古本 可 ,pH 4.5 | 全 中 条 万 Ba BY} SLC}. PH202 Hyall + Se] pH 3~82| 

国生 pH FA BABYS yep eh. 
Arming “6% PH202] 4") 0/4] &:4t°] D111} E1139-& BEAT} (Arming et al., 

1997), Arming 号 全 VS. 42] 对 志明 PH20e| 信昌 列 ob] SAE) Leuk 
Noe ByVeAtouy, Ae 4S SAS} gs= PHA Su 
o}n] 4b 47] = 242} D1462} E148] aS SEC. 
SPER UC HAE BYFEAL 才 个 是 训 本 oj AES] 7]-29] 司 导 时 里 好 
如 局 (viscosity) 和 号 FAA A 三 刀 ( 司 早 ).2 22] +43 (permeabilityyS SB 7A] Z1 CH. 

y+] 3] S} (subcutaneous) -7-9] = pH7} Het 7.0~ 7.591 知 习 o 瑟 娃 , 44 

ST BASEL UU Al Sl A] PH20°] Fle A] Bo] AES ES] al QE} 

(Bookbinder et al., 2006). PH20°] 2 4bo] A] AF-S) = of] B= Ota <A 

oto] gh) Bl hs] FEA} aI 7} O]-B8] a1 Qt, Ba 2] ALS 可 計 EAP 
二 下 PH20 含 3} -2 4+] +c} (Bookbinder et al., 2006). HE St SF SEA] KOT] 

3] FEO] taal Ells |S O]-2 Sf] PH20 2 = SAYS AI] 7] 4 I 

8] SF SAS 7p it al sto] oh] Sa] 2] SOAS BENS Sele 

APSR}, EGE AA OW BU SEA] SA sts= AY RAMS] AS PS 

= 41 Sb 3= US APS SICH. 
PH20 Lathrop 號 引 2] i] 了 | 器 习 二 (guinea pig) 引 如 对 可 对 AG Oe 

SABWAL 中 Bl Sl] AA E PASO] 伟 司 习 gle. 六 PH20 
AA Lin 號 & Gmachl 號 9 “le Bed E]Qc}. 212 PH20%= AAS 14] 

員 ALAS FEA 50974 2] 中 可 开征 47] BAA E] OY hal, 71/14 3] 29 
PH202}3= 60% O}F] Ab ALSO] GA) SEC}, 本 章 下 PH20 & 2 SPAMI (sperm 

adhesion molecule-1) #21 ZA} -2E] St 司 可 AZ} 2] AEP EW DF Al Ae] BF 

oto] PH202] Ser490°] glycosylphosphatidylinositol GPpy AS ot OES 
ASU}, A AK= 3] OF SAO] GES 生 才 下 cumulus layers SF} S}oq 如 对 

st 下 215-94 3] PHIO: 61 $-3}6] BARES 才 个 是 二 于 中 PH20 A) 
可 ee al S| 1% OL SE Sastry, 67S] N-'SS} Abe] = 7121 Tt (N82, N166, 
N235, N254, N368, N393). 

aaAl aby 4 os Be] O}-S Es PH202 全 二 G2] aLSbol|A] AB et SB AHOP TH. 
oj] 25 ot UEC} A] (Amphadase®) (全 6] C= 2 UE} A) 2} HB] Ee} A (Vitrase®) (CF 

6] UU} AI]) 豆 o] Bl 

1
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[11] Bovine testicular hyaluronidase (BTH)%= 22] °F & PH20°]] 4] Al& 

#] E] = (signal peptide) 2} C- et 567] 2] Of U] ALS 

Yh 2H A -H  (post-translational modification) +4 ol] Aq 4] 7] et & eyo] cy, 

BTH £¢ J Aw Aol ofp AS MSs Ala] Wit | Yo 2 A(mannose)7+ 

5%, = SLA} A (glucosamine)°]| 2.2%= AA] StU}, -E = Fe 6] SF BUCpAS 

Ql A] ol] 32 SFOS BEE FO] a A -- S38} e} Al] (neutralizing antibody)7} 7374 

UTE. EMAL Fey ot 6] ChFC} Al Ol = PH20 O] So CE YAS SO} 

ESTE] OY BLOAT, 21 ao 年 可 A] Hey] HESS YO7= AMelo] B+ Ql 
(Bookbinder et al., 2006). §3] 2°) 4] 42 3 PH202] 4 -?-ol] t= 3-?- HJ ol] Cy] St 

$F] ABATE OC} So] A] SEO] QI}. Of e] St Ge A] AS ALSEZ] $] ay Qt Zh 

PH202| AAS} EPH Zl ol] cSt C1447} 41 BE] ACH. 

[12] 212+ PH202] ALAS} GMA AS BYP. pastoris), DS-2 HSA, SEAMS 

SAA HSS 为 o| MALE] QUT}, BSA VS} BOA, BWAtsl 7] 4S PH20 
EH AS EE AH 4-H SY Qo] A] N-S SO] PEAS O] 9171 PH203} CHET, 

[13] 6] SF BUCA] Soy Ay EE al AA} Bp Sy Zl Zl Hyall (PDB ID: 2PE4) 

(Chao et al., 2007)“} Bee venom hyaluronidase (PDB ID: 1FCQ, 1FCU, 1FCV)7} 

Qh}. Hyall 2 4.4] Sul] 214} EGF--A} Evy ele] 27] Buel os 7 4y ye] Of 

g] Om, Su] Gul Uw zo] 24)-- 4S SA spe ty} Als} 
HW] E}- 22 E WE 7} ZbZF SA 二 号 马扎 (B/a)g BES ©] SEC} (Chao et al., 2007). 

EGF-4rA} 5:4] C12 Hyall 2] C-2Eyt°] US A] 2S epo] 4d Sl Hol AoA BE 

HEE OY QC}. Ayall 2} PA202] oF H] At A] SS 35.1% SA] SEH}, oF 4) PH202] 

a A = BPS] Zz) Zz] 如 中 可 . 
[14] 212+ PH202| 4] 24} EVA 42 Halozyme TherapeuticA}ol] 2] a] 74 BEE] O] 

Hylenex 432 2. ¥tul] =} a1 9) C} (Bookbinder et al., 2006; Frost, 2007). 

[15] PH202] i] oF 4] +-4b9! D146z} E148-S ZZ} of} 25} 2} 21(D146N) 5} 

SFE (E148Q)2 2 SAHA AS 年 Ba 27°] SLT} (Arming et al., 

1997). HS: PH202] R246 SEACH AMS SA BAYS] 90%7} 

BASAL, E319S SET, R322ES HE ouozs ABS SA BAO] 

910] AU}. PH202] C-EEE 2-9] OFF] At 3674 7k A] 7] 21 (474-509 OFF] Ab AEH) 
Oo] a= OFAN PH2OH UT} BA BQO] 75% BASAL. 9] SABE AS 

REO = 3h uy] =e] 2] O57, HeLa A] 本 可 41S} SIC}. PH200) 4] C-EE 1347] 

of] &- Abo} AZ EPA, PH202] Sz BHAI] GIQ Om, ALM HOS PH] EA] 
AIT}. Frost 号 可 2] SH PH202] C-2 Et 477-483 时 民主 赴 县 局 (soluble) 2S] 

34 == 4] ©] C} (Frost, 2007). Full-length PH20 (1~509) 正 毛 C-2Eet°] 46794] AUS 

PH20 21°] ae] BIS CO] 477~483 S St LOA, AAS] PH20 #10] AI] 2] 

10%°l] = =+s- SiC} (Frost, 2007). 

[16] etal, AAS PH202 | Alo] S eto} Ba Ho] Sez] Kopo}, wr} 

Ste SAS A= 3] SF BUC Alo st 27} St ASO] CH. 

(|
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[17] 

[18] wry 2] 2 of 

[19] EY Oo] SAL OFAN PH20, BE Et 4] Sf Als= “a pet OFAN SI PH20¢4) 4] a 

Ag Ba dy gba sol] 性 入 县 Als oF BU} PH20 4] a] HE 

o]2] AAS Alesis Alo] cy 
[20] eyo] OS SAS Ab] 8] SF SUC} A] PH20 HO} A] He Oe] BAS 

MPH GH ASS AVS ZS OSS ABO YS Al oops 多 9 中 

[21] 分 7| SAS SAYS] Hope], B BAS OFS PH20, 4} 4 Sf Als= ASS 

OFAN PH202] OFF] At AVS] Bho, Sap ly PY AVES AA Hol 

HS Sts= EP OMAT SEL} Of Fe] Of] At 4E7] 2] ASS MGspal, AHA OS 

N-Wet B/E CH] of ett 47] 2] 所 时 让 AAS 3] SF SUC} A] PH20 

Bo} ay HEs= Of 2] AAS alSestry. 

[22] HY S Het Ay] BH wo] US 3] SF SL]t} A] PH20 YH] a] HE O°] SI 

AWS BGs ¢ 41S 29S BS SS AE YS alos 

[23] 

EHS] 2a Ag 

[24] 12 PH202| HM A 3 对 了 双 Boley, aM aA Ag z7t} Bs] 4) Hyall 

(PDB ID: 2PE4)& 4 & ©. = (Chao et al., 2007) Swiss-Model server 

(https://swissmodel.expasy.org/)°l] A] PH202] WW 4 32} 4S Bales oct. 

[25] & 1Ae]s= PH202] 4 A 34h BAS} Say of my] 449! D1462} E1487} 

HA] =} °] SIC}. PH202] YA Zl 32} Ate WEF AE WE Ss} crap Alo] gw 

HEE, E] OY PAE} OF 以 

[26] & 1B%= PH202] 位 蘆 証 83} Sa} Al 82] NEE HSE A AEP] SO] 

G340~1344 217] 7} $4) & oO] Ek(n) 8 FS 十 年 岂可. G340, T341, L342, 5343, 

1344 217] 7} 2442} XEA] EO] 以 

[27] & 1C°] = PH202] Sap 4-44 Bel] $1 A) St OP F] At S O]-L SE APP AS} 
A} APB 0] = OFF] Ab 2E7] (C351, Y357, N363)7} HA] SO} SICH. C3512 

aU Lol] ] 2] St C602} °] 33} A SPS O] Fal, ¥3572 BEF-AE AME 75} 

Ob U}LEA 7 AE} ol] 9} 2] St E3152} AA AS ZEB S 0] 451, N363-2 VLE AT 

1°] 4] 4] et D69 247] 2+ FAA YS O]-F at lr}. 

[28] 
[29] 2% of Set ild type : WT) PH20 2 & eh QoAl a]4+e Bola Se] waa 

al Alo} Ch, WT & Ho] a Se  ExpiCHO Al £91] 7 transient 

transfection on OF BSE cy. WTS Ha sO] 16.1 mg/L} c}. A] 4] HM1 2} 

HM6¢l] ree Bol ala 中 同 用 ube es 2: WTEC} St}, HM4S} HM72| 
1 FO] 才 若 VEIT}. BLO] al] HM6 引 本 扯 才 才 到 Of ub 4b A] SECY365F 

I 3671) = et HM112 HH al Bel | 6.4 mg/mL= 7A SAC},
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[30] 

[31] 

[32] 

[33] 

[34] 

[35] 

[36] 

[37] 

[38] 

[39] 

[40] 

[41] 

[42] 

[43] 

[44] 

[45] 

3 Fo} a] HM14} HM6 引 che Al A zo] ch. 

& 3A%= WTS} #1] 4] HM1, HM62] 4 4] -= SDS-PAGE 2 +}°]C}. 4 aise 

HisTrap 2 = =} Q Sepharose 4 1 -& A}-2 3} 91C+. WTS} 21°] 4] HM1, HM62] 

HL ARES ~70 kDa°] F} (24) 229: M, 3 Abe OEY]; CS, 24S 4; FT, flow-through, 

Elution, -24¢ 电 司 )， 

= 3B% pH 7.0°] turbidimetric assay = 44 + WT 2} 9] 4] HM1, HM6e 

BA 4d eho] ch. 2 YA] turbidimetric assay= GAG BABYS 

H] S143 & (specific activity) = U4 Ef Sc}. 

所 3C% substrate-gel assay 444} O° = WTS} BH] 4] HM1, HM62] &A BIS 

LEERY Alo] Ch, 2.5% Triton X-100 (w/v) 2-= 4°Col] A] SDSS A 7] -F 37°C A] 

1~4 A] Zi -& OF BAs BE-G-S Zl SEQ}. Ho] a] HM6%= WTS} HO] 4] HM1 HC} 

"+ 2] renaturation=]°| polyacrylamide gelol] 4] 3] = 2441S 7}-- al Se Cy. 

$| 4 o] MES WT R Bola] A Ao] Slay eo] FAO] Gea] el Zo] ch. 
& 3D substrate-gel assay YY) © = WTS} 8°] 4] HM12] 8A BIS a 

5~8ol] A] 2b 2} LER Alo} ch. WTS} 1°} a] HM12 pH 5~8 ZF A] 4 

LEE} UY, pH 5.04] 71-4 喜 全 S440] EC}. A] 4] HM12 91 Zt age 

tess lt Hyall 2] AS PEELS PAI a2 Qicp. BAe] MEs= WT BZ Ho] 

LE wh Aol] 2] ay S| St -F EE AbO] Gea el ALOT ef. 

&: 3E% Phenyl 44 = °]-8 6+] WTS} B1°] 4] HM1, HM6= tee] gt A spol cy, 

©] a] HM12} HM67} WTEC} CE] Ye] Phenyl 4 Hol A] Bae etc}. 

& 4 Amide-80 4 4-2 ©} 2 sto} 1044 B 1A] 7b = 2] WTS} 4°] 4] HM67} 

S253 PH202] G340~1344 477 OFF] SA SO oO] oy] ch St Al] A so] cH, 

= 5A 210°] 4] HM7, HM8, HM9, HM10, HM21°]] tH HisTrap 24 A] = 

SDS-PAGE 2 ¥}°] t}. 

% 5B pH 7.044 turbidimetric assay 444.2 = WTS} 4°] 4] HM6, HM8, 

HM9, HM10, HM21, HM7¢] He SA BRIS SAS Azole, 

% 5C substrate-gel assay 中 县 让 可 WTS} 4°] 4] HM6, HM8, HM9, HM10, 

HM21, HM7°] tHe Ba 导入 号 Ay st Blof cp, & 5C 2] of eye] UA aS 
Alcian blue gel& G4] -— HES Aso] $4 24 AES Ue 4lolc. 

3] AHO] WME WT 2 BO] al UE Aol] o] aS] or-F SE Abo] hay el Alo} ct. 
 5D%= Phenyl 44 ©]-23}°] WT} Bo] 4] HM8, HM9, HM10, HM21, 

HM7& 3-44 @t A spo} cy, 

 5E% IEF gel S& ©]-86}°] pH 3~7 7 Zk A] WTS} 3°] 4] HM6, HM8, HM9, 

HM10, HM21, HM7-= “5 414 Zkol] whe} the] st A ep cy,
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[55] 

[56] 

[57] 

[58] 

[59] 

[60] 

[61] 

[62] 

[63] 

[64] 

[65] 

% 62 Bo] A] HM11¢] He 2A A spol}, 
& 6A%= FO] A] HM11°l) tH et HisTrap 2 AS O}-B St AH AQ A] A zp] cy. 

= 6B pH 7.0971 turbidimetric assay ©]-2 6-0] WTS} 2°] 4] HM112] Sz 

BAYS Hae 召 过 中 本. o%
 

= 72 N-BeHte} Ate) PH20 4°] 4] HM40, HM13, HM41, HM24, HM42 & 

HM25oj oe 4! A zo] cH, 

= 7A%= PH20 #1 ©] 4] HM40, HM13, HM41, HM24, HM42 & HM25¢]] 可 如 

HisTrap 42S O]- 8 St GAY Al AY A] Apo] ry. 

= 7B PH20 #1 °] 4] HM40, HM13, HM41, HM24, HM42, HM25, HP61 器 

HP62o tH et ExpiCHO 4] 4°74] 2] Beles UEP Blo} cf, 

% 7C pH 7.0] A] turbidimetric assay = PH20 4°] 4] HM40, HM13, HM41, 

HM24, HM42, HM25, HP61 # HP623] 22 BIS wYBYEE YE Aolch. 

= 7D PH20 #1 °} 4] HM40, HM13, HM41, HM24, HM422] #24 24S 

substrate-gel assay = +E} Alo] ec}, Sl 242] WME WT BE Ho] al ey Zo] 2] a 

6] FS Abo] a Sl Alo] cf. 

S: 7E% Phenyl 44 -& °]-8 3-0] WTS} #1 °] 4] HM40, HM13, HM41, HM24, 

HM42% 44 eh Ho] ch. 
& 7F%= PH20 2°] 4] HM40, HM13, HM41, HM42°]] ca] 公正 S7hoy US 

QI Ap =L7] 2] HSS UEP 为 | 十 . 

& 82 HM6S 4 oO 4a Ct At HO] 4]¢] HM 14, HM15, HM16°] 

Tet Ale] A vp ol cy, 

%& 8A 4°] 4] HM14, HM15, HM16°]] THe HisTrap 4 4] -= SDS-PAGE 

性 馬 9 中 . FHAto= WT} Ho] A] HMO Fs} CH. 
% 8B pH 7.044 turbidimetric assay 444.2 2 WTS} 4°] 4] HM6, HM14, 

HM15, HM162] 84 249-2 443 Aypolry, 
% 8C% substrate-gel assay HHH Oo = 1,2, 44] 21 -S- Ot WTS} 4°] 4] HM6, HM14, 

HM15, HM16°] He 2a 29S SaQet Axypolcp. | sce] QSR AME 

ez BS 1A] 2b = Alcian-blue= G4 | SA BAS Sq 2A~z ued 

Alo] cp, SAW o] ME S= WTS Bol ay ey Aol] 2] ay oe] Se FE Aro] ha el 

Alo] CH. 

“= 8D% Phenyl 44 -& ©] -8- st] WTS} #10] 4] HM6, HM14, HM15, HM16= 

丘 8E% IEF gel & °]-2 3+] pH 3~7 bol] A] BH] 4] HM14, HM15, HM16 含
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[66] 下 9 所 HM10S HSS = A] 4} St PH20 4°] A] HM192} HM20°] Het 2S 

Al apo] ey, 

[67] & 9A PH20 4°] 4] HM192} HM20°]] tH ¢ HisTrap 4 AS ©} 2 St EH Zl 

A Al A FO] Cy. 
[68] © OBE PH20 21°] 4] HM192} HM20°] je &A BAS pH 7.014 

turbidimetric assay 4] nl St 4 0] TC}, 

[69] = 9C%= WT} HM10, HM19, HM20 引 TH 4 substrate-gel assay 37°C] A] 

1A] Zi -@ ot SB AUI-S  Alcian blue $4442} 2 = SDS gel-S 2144 St Zo] tC}, S144 2] 

WES WT R Bo] Al PY Aol] 2] aS] Se ALO] Ge ay el Alo} cf. 

[70] 

[71] = 102 “6 4 44124 (Dynamic Light Scattering, ©] + DLSe} al @) 44] S 

©]-2 +o] WTS} PH20 Ho] 4) S2] CASES SAS Aolty. FAS 33] 

HES} Bal BU -S.E. OR UE MCh. 

[72] 

[73] S11 0} 3°} 7°] = (0~0.5 M) 27} A] WTS} PH20 21°} a] 2] BH BEY 

AZ] 2] BH SS =A] St -& Stern-Volmer plot © = ERY Alo} cp, of u] eA = 

HES 295 nmol] 对 ©] 7] (excitation) =] °] 340 nmol] 7] 到 名 習習 a} 4S 

= StT}(emission). (--2 41 oF} o] Et= 42 是 才 生 Alo] FHS 
Al SO} E EqQeEeye SJ} HS quenching & => as 名 中. Eta 2] OS] LAT 

ek} of =1 3) of nfo] So] 2] St SI - quenching-> 品 =LU}. FO 

of oppo} 7} GIS Wo] Bg Alo] al, P= of =1 1°} HO] = (0~0.5 MD 4 7} 

A) 2] Bs Akolcp. BS Haq glo] ASS FO/FS] BSS UY EU Sry. 

[74] = LIAS WTS} 8°] 4] HM1, HM4, HM6, HM7d tH Stern-Volmer ploto| CH. 

[75] & 11Bi= WTS} 4°} 4] HM14, HM15, HM16°]] tH Stern-Volmer plot°] Ct}. 

[76] 
[77] = 12% HM10 7] 8} PH20 3°] 4] 2] ExpiCHO 4] 4974 2] alas UEP 

AL oy cy. 

[78] © 1A 4 Holae] PASS Tyee Ue 下 中 

[79] & 12B% 4 Wolaje] PASS we UEP Zo] cf. WTS} PH20 Wo} a Se 
C-4]] 6xHis-tag-S 才 直立 3} O74, HisTrap =) Ae Aa Fo] Ae al AS 

mg/L=&. 3.4] 6+}91C}. HM30~HM33 3°] 4] S-2 ExpiCHO 4] SoA] BSE] 2] 

Ce Skt}, 

[80] 
[81] & 13-2 HM29, HM30, HM31, HM32 & HM332] A] Hi] QF ol) cH St Western 

blot 2 Z}°]C}. HM10 7] #k2] 3°} 4] 91 HM29, HM30, HM31, HM32, HM33- 

C-2 tt] A467, C464, D461, C358 # C4552] SoA] AT. CHO] 

A467°] 4] 431 HM29% ExpiCHO 4] 4°] 4] 2S =} 9) OU}, CEO} 

C4649] A] AEE] UC] AS 4 -F-ol = ExpiCHO 4] oA] BESS] A] 如 多 中
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[82] 

[83] 

[84] 

[85] 

[86] 

[87] 

[88] 

[89] 

[90] 

[91] 

[92] 

[93] 

[94] 

[95] 

[96] 

[97] 

Primary antibody+= rabbit anti-PH20 polyclonal antibody (Abcam)°] 4 1:500°.= 

3] 415+ 91C}. Secondary antibody+= Goat anti-rabbit IgG HRP°| 4 1:2,000.2 = 

a apa. 

© 14% HM10 含 = YOR AA Cee ad Bol Ase] dal aaa 
& 14A%= HM10S 3 7 

turbidimetric assay@ BA 24S 4A St Aspo} ry, 

%& 14B% HM10& #3 2 = Al 4S 177] PH20 #4 O} 4] (HM43, HM44, HM45, 
HM20, HM19, HM35, HM36, HM37, HM38, HM39, HM47, HM48, HM49, HMSO, 

HMS51, HM52, HM10)=2] C2 AG Ae] US 直 全 BY S H] ale Alo] cH. 
丘 14C%= HM10& FBO = Al 4} et PH20 9] AS Sol] A] HM29, HM35， 

HM36, HM37, HM38, HM39, HM43, HM44 3 HM45°¢l] tél] substrate-gel assay = 

37°COHAT LAL ZE Sok BARS & Alcian blue 4 442° = SDS gel-S GAH St 

Alo} cp. Ah S| MES WTR Hola] My aol] S| a 3] or Fe 4bo] thal eI 

尺寸 . 

= 15 所 ExpiCHO 4] 4°47] 2a =] HP34 (& 15A)2+ HP46 (S 15B)o cy 

WH a AA] = AS AGS 7141 FS] SDS gelS UE} YW Aol c}+. HP345= Q 

Sepharose, Butyl HP, Heparin, Blue Sepharose 4 42] 4 2A] AAS 742 SDS 

gelx- Blue Sepharose 44 4 4] -= 2] A Z}°] c+. HP46-2 Q Sepharose, Butyl HP, 

Heparin 4 4 2] 3 2A] AAS AA, SDS gel 号 Heparin 4A 4A] -F 2] 

A zfo] Ch. 

= 162 HM21S - 4 2 = A] 4+) 6xHis-tag°] 如 所 PH20 4°] 4] 91 HP34 2} 

HP463] 2 BIS UEP Alo} cH, 

% 16A% pH 7.0° A] turbidimetric assay YY) © = WTS} 4°] 4] HM21, HP34, 

HP462] BA BIS SAS Axpolcy, 

% 16B% pH 5.34] Morgan-Elson assay #} 4) © = HW22} 4°] 4] HM21, HP34, 

HP462] 8A 24S SAG 有 十 外 中 和: Michaelis-Menten *=-, koa? turnover 

number, oa / Ky: catalytic efficiency). 

& 17-2 HM21 7| #2] Hola] SA A] ApS UEP Apo] cy, 
= 17A% HM212 8 2 = A) 221 6xHis-tago] 314= PH20 H °] 4°] HP34S} 

HP46¢] a] DLS2 | ALES SAS Alc}. FWAw 2 = AW22} HM212| 

SHEES UEC. 
% 17B% HW22} PH20 #4 °] 到 HP20, HP34, HP46°]] TH S+°] substrate-gel assay = 

Att ect 8a BAS Sa et Axor, 

= 17C= pH 3.02} pH 7.09 4] HW22} HP46 A] 2S 144] Zt | Sk HA) SES,
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substrate-gel assay= <> 8) 6}9) CT}. SDS-PAGE - 2.5% Triton X-100 (w/v)2-= SDS 

Al 71 Stal 37°C AT 1A) 2b Sk BARES S ZY St A Tpo] cy, 

[98] © 17D PH20 4°] 4] HM21, HM53, HM54, HM55, HM56, HP59 © HP60°] 

TH St ExpiCHO 4] 4°} A] 2] 县 司 千 号 UEP lo] cH. 

[99] % 17E%= pH S.3 相 对 turbidimetric assay = PH20 @ °] 4] HM21, HM53, HM54, 

HM55, HMS56, HP59 & HP602] BA BYS wAYEE Ue Alolcy. 
[100] 

[101] % 18-2 PH202} PH20 BH °} 4] 2] Zb2Zt 1.5 ng/mL} 15 ng/mL -§& & A ze} oA SI 

CD4+ T cell2] stimulating index 474 42°] c}. 

[102] 

[103] = 1945= PH20#} PH20 #19] 4] 2] 42} 1.5 ng/mL} 15 ng/mL -& = 4 ze] MA] SI 
CD8+ T cell2] stimulating index 474 42°] c}. 

[104] 

[105] BS] AA AY Qaeda pag 
[106] = AOS QA We BAA ASM BE Ss Bape 

GUGL Bubgo] SS 71 SRopoA SAM 届 是 才 oj Ja FYqoR 
oa] I} FAM Yu] S Bec}, Uyr4A ow, B Qapypoa Aewd 
BQYe B 7 swopoy| J tel A Yt SYA Ow ALB Rolo 

[107] 

[108] YS OF-Y SY} PH20, HA} St A= “A szel OF-Y SY PH202] OF HP] SAF A] Sod] 

Oo], Sap UA BS BRE LAA ES Sos FSH, TE eps 

}oPUAT 8 42 9](S347~C381) B/E, Sap Al 7a} SS aHLUEAT 8 加 

pe 
让 

ne 
x2,

 

$|(A333~R346)ol] 4] ofU} Oo] 2] ea 开征 4E7] 2] A] SES wae. a1, 

HAI Oe NE RES CUS] of] At 47] G47} 用 生 本 44aal 

3] UU} A] PH20 4°} A = OS] SAS A] Se stct. 

[109] 

[110] =e Yo} 多, ZF Hol aye] opp] 4t 4b7] 2] HA) AAS S Lol] OS 

oFAy &} PH202] or be] 3A} ol) WC}, 

[111] eG, BL Urol] lo], «4p e] OFAN PH20"2 ASH S 12] OFT PH202I 

of u] Ab AL SAT, 相 二 時 EPO] Eel M1 U4] T352}, PH202] 2 24} 21 

7\-S A= 4-2 St A491~L5097} 22, ASH SE 12] L36~S4902] OF 8] 4b 

LZ] SEO] 204 Zl EWA ALS 让 局 Str}, 

[112]
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[113] 

[114] 

[115] 

[116] 

[117] 

[至 

引信 下 PH209| OfO| st 时 型 CAISHS 1) 

  

MGVLKFKHIFFRSFVKSSGVSQIVFTFLLIPCCLTLNFRAPPVIPNVPFLWAWNAPSEFCLGKF 

DEPLDMSLFSFIGSPRINATGQGVTIFYVDRLGYYPYIDSIT GVTVNGGIPQKISLQDHLDKAK 

KDITFYMPVDNLGMAVIDWEEWRPTWARNWKPKDVYKNRSIELVQQQNVQLSLTEATEK 

AKQEFEKAGKDFLVETIKLGKLLRPNHLWGYYLFPDCYNHHYKKPGYNGSCFNVEIKRNDDL 

SWLWNESTALYPSIYLNTQQSPVAATLYVRNRVREAIRVSKIP DAKSPLPVFAYTRIVFTDQVL 

KFLSQDELVYTFGETVALGASGIVIWGTLSIMRSMKSCLLLDNYMETILNPYIINVTLAAKMCS 

QVLCQEQGVCIRKNWNSSDYLHLNPDNFAIQLEKGGKFTVRGKPTLEDLEQFSEKFYCSCYS 

TLSCKEKADVKDTDAVDVCIADGVCIDAFLKPPMETEEPQIFYNASPSTLSATMFIVSILFLIISS 

VASL 

  

TAA oS, Bb gol] c= PH20 4°] 4] LE ole] AAS ASH S 19] 

ATA B= OfAY SB PH20o 31°], T341A, T341C, T341G, S343E, M345T, K349E, 

L353A, L3541, N356E ® 361TH 3 el 也 可 条 AVE ST SEL} oO} 2] HO}, 

BESTA Sf = OFF] 4h 4b7] 2] 4) Sb MGS AS SAO SH, 

uLe 2] 3} Al <= T341A, T341C, L354] 2 N356ES 7-749 1 也 可 条 ALEH S] 圳 二 

o] 2] of] Ab 27] 2] 4 SES BGSH= ASS AQOe Stet, 

= EY ol 91°], “PH20 4°] a= OF-8 I PH202] 4] SoA SAF ea At 

LZ] 2] Ho}, Beet Al St A] = Of a] Ab 47] 2] A) Sb-S ee a ye of] cf, 

Le] et of u] 4h 

AL7| 2] A4lo] Mot AS BAP xa she nao. 也 ge, “PH20 選民 

tere 9 邊 SA” olep= RAF AAAS EUS 必用 Q 忆 外 号 县 十. 

= Ego Ate AM A 3 對 隊友 才 ey al 引 御 3] SUC} AY eI Hyall 
2)S HPO = 人 六 PH20 引 UMA A Bags F sto] By+s 
Al St PH202] WA 34} AS A et Az, PH202| Sap +A 8 

EH Ol SAL S OFM] ALS EY SEO] Hyall 2] SEs} Al 89] cfu] eA AVS 

Al Stoto] BAS] Sul 4S VIS FHA] SUAS UMA pws] a 
Chad SSS ALAA. Se] Sup +A 8S PH202] ey al 34} Za] 4 
BE EHol] FA SFal OMY, o] Let Sap yA LETS HEPA EME 9} AS A} O} 
可 时 全 了 十 名 可 Hl ay pcp. 寻思 可 Up, el zk PH202] Srytt+-al 8 44-4] SH,
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[118] 

[119] 

[120] 

[121] 

[122] 

[123] 

Sap Al TZ} Sap) 82] Al ES] 2] of ue Ab ALAS Zl-F4g Oo] = Ayall 2] 

SIU AT 8 PS] Sf, Sap UA 7H} SE UPELE A 82] AA AEH] 9] ope AALS 

1 2) Sd, 和 pHIAS] AA BYR AMSA SF 4] SE (aggregation 
temperature, Tagg.)7} @7FetU= 44 Aas 引导 电导, oF YS PH2OR CU} BA 

Ss} a} S ok Alo] S 7; St AWS PH20 HO] A] HE O] 2] AWS Alo + 

VS FHA. 

el 可 wee} & Blo] ub} = PH20 Bo) a= OFAN PH2074 2S 12] Of F] 4b 

ASS 7A), BSA Sp A= 名 分 县 OFAN SI PH202] 外 可 半分 AISA SS 19] 
oft] At ALS Sol A] L36~S490H ©] 2°] 41 ASS 才) 1°], T341A, 

T341C, T341G, $343E, M345T, K349E, L353A, L354], N356E 2 B61T# asl 

LO] A] AVENE) SEL} Of APS] OFF] Ab 7] 2] A} SE, BEE 2] 3} A = T341A, T341C, 

L354I 8! N356E= 7°44 eo AT ALY ST SEU} O] FQ] Of a] At 2b] 2] A) StS 

Ssh, 
saps 9 BES 1 AA BS] a Soe BH, Hb esl Sp Ale crap yal 

8 $2 9](S347~C381) B/E Sap yal 73} Crap} Al 8 Al 2 9] (A333~R346), 

U]& abet A] S} A= T341~N363, T341~1361, L342~1361, $343~1361, 1344~1361, 

M345~1361 TE3= M345~N363°l] dl SSts= OFM] S4b EF] OAT SELF Of 4b 2] 

ofn] SA 47] 7} AIS AS EAle Br}, 

= 8] E Bg ol] U+= PH20 Wo] a= 分 7| OF-Y S| PH20, BEE 4] St A= AS 
OFAN SI PH202] St aF LEAT 8 22-9] (S347~C381) B/ES, Sap 7a} 全 相 本 

82] 2 32 9](A333~R346)7t 4S 29] AAS 才 忆 所 Hyall3l HSE 
HAE 3 FAS] ob MANA Fe] WF of zh a7 = Al S | 
oO] 
BA
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[124] [32:2] 

OFM Hyallg| ofn[ tt AS (SHS 2) 

  

MAAHLLPICALFLTLLDMAQGFRGPLLPNRPFTTVWNANTQWCLERHGVDVDVSVFDVVA 

NPGQTFRGPDMTIFYSSQLGTYPYYTPTGEPVFGGLPQNASLIAHLARTFQDILAAIPAPDFS 

GLAVIDWEAWRPRWAFNWDTKDIYRQRSRALVQAQHPDWPAPQVEAVAQDQFQGAAR 

AWMAGTLOLGRALRPRGLWGFYGFPDCYNYDFLSPNYTGQCPSGIRAQNDQLGWLWGQ 

SRALYPSIYMPAVLEGTGKSQMYVQHRVAEAFRVAVAAGDPNLPVLPYVQIFYDTTNHFLPL 

DELEHSLGESAAQGAAGVVLWVSWENTRTKESCQAIKEY MDTTLGPFILNVTSGALLCSQAL 

CSGHGRCVRRTSHPKALLLLNPASFSIQLTPGGGPLSLRGALSLEDQAQMAVEFKCRCYPG 

WRQAPWCERKSMW 

  

[125] [3&3] 

PH20z} Hyalle| Sap} 3! ofo| AR AS Ha 
  

  

  

  

  

  

  

  

  

OHIFL PAT PH202} OH 工人 AY Hyal1°] OD] AR AY 

OULU 1 P56~D65 N39~G48 

QHIFLE-AT 3 $119~M135 $101~I117 

Sal 4 K161~N176 K144~H159 

个 下 HH 4 S180-R211 P163~R194 

QHLE AT 5 F239~S256 P222~S239 

QHUFLFA 6 A274~D293 K257~G277 

QHUPLE A 7 $317~G332 P299~G314 

QTE 8 $347~C381 T329~C363 
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[126] 

[127] 

[128] 

[129] 

[130] 

[131] 

[132] 

[133] 

[134 

[135 

[136 

[137 

[138 

[139 一
 

ee
 

e
e
 

一
 

一
 
- 

一
 
一 

[140] 

[141] 

[142] 

[143] 

HU} 4] 4 oe Bly ol] o-S Als PH20 HO] 4] HEA oO] 2] AAS OFS 

PH20, BEE 4] Sh = 4 eel OF AVS] PH202] OFF] AF A] Sol] Bh], L354] 

器 / 正 莖 N356E2] FU] At 47] 2] ASS YFSH IL, 
7A OS 341 UA] N363 Abo} ONAL ALB Sl SEU} Oo] 4b 2] $4], 58] 1341, 

L342, $343, 1344, M345, $347, M348, K349, L352, L353, D355, E359, 1361 2 

N363 2 地租 时 oly 41 ST SFU} oO] 42] 4] 4] oA] 2] Of e] Ak 47] 2] 4] SES 

Mops Blo] BES A] SEA] TE, Of ol] SEQ Ee ALS ofU Tf. 

*+7]| T341, L342, $343, 1344, M345, $347, M348, K349, L352, L353, D355, E359, 

1361 # N363 4 Sl OAL ALE ST StU} O] 2] 9] Al OAT 2] OFF] 4b 4E7] OI 

A) B-& T341A, T341C, T341D, T341G, T3418, L342W, S343E, 1344N, M345T, 

S347T, M348K, K349E, L352Q, L353A, D355K, E359D, 1361T 2 N363G= 744 

ao AY AV EY SI StL} Of Fel Alo] 可 半 ube lof] gt, 9 相 SQ else Ale 

oft. 

BEA Sf A] = EB Bb Qo] u}= Alsf PH20 21°] a] HES ©] 2] BAS M3457, 

S347T, M348K, K349E, L352Q, L353A, L354L D355K, N356E, E359D © 1361T2] 

opm] At 对 了] 引 ASS MSs AS SACS Spy, 

327} Al © = T341A, T341C, T341D, T341G, T3418, L342W, S343E, I344N 2 

N363GH 9 St ONAL ALENT SEL} Of 2] Of uy] Ar 417] 2] 4/ SS MSE 

AS SALE S + Wale clo eget ale ofr. 

MC} HER Sp aijis Buby ol) uP ALF PH20 We] ay EAs 9] AMS 
中 食品 HYE Toa Meg 可 二 Bye 4 Ah, ofo] BAS Be 
oft}. 

(a) T3418, L342W, S343E, I344N, M345T, $347T, M348K, K349E, L352Q, 

L353A, L354I, D355K, N356E, E359D © 1361T; 

(b) L342W, S$343E, 1344N, M345T, S347T, M348K, K349E, L352Q, L353A, 

L354L D355K, N356E, E359D © 1361T; 

(c) M345T, S347T, M348K, K349E, L352Q, L353A, L3541, D355K, N356E, 

E359D, 1361T 2 N363G; 

(d) T341G, L342W, S343E, 1344N, M345T, S347T, M348K, K349E, L352Q, 

L353A, L354I, D355K, N356E, E359D © 1361T; 

(ce) T341A, L342W, S343E, 1344N, M345T, S347T, M348K, K349E, L352Q, 

L353A, L354I, D355K, N356E, E359D © 1361T; 

(f) T341C, L342W, S343E, 1344N, M345T, $347T, M348K, K349E, L352Q, 

L353A, L354I, D355K, N356E, E359D © 1361T; 

(g) T341D, L342W, S343E, 1344N, M345T, S347T, M348K, K349E, L352Q,
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L353A, L354I, D355K, N356E, E359D © 1361T; 

[144] (h) 1344N, M345T, S347T, M348K, K349E, L352Q, L353A, L3541, D355K, N356E, 

E359D & I361T; 器 

[145] (i) S343E, 1344N, M345T, S347T, M348K, K349E, L352Q, L353A, L3541, D355K, 

N356E, E359D © 1361T 

[146] 

[147] # aby of] 910] A], “$347” 企 o] 1 SA}(one letter) 2] Of H] mAb 47] 3 

ZA] SA) 7 AS HAS ASH S 19] GS ofp] a At AL So] a] 才 

$] AL MALS] Of] eA ZE7]S 2] FY] SECH, 

[148] o]S SO] “S$347°2 A SHS 12] Of H] Ab Af SoA] 2] 3474 a FH] A} OAL SI 

efal 工 赴 对 7 了 717 AY LS 2] a] SEH, 

[149] TE SE, “S347T 三 A] SS 1 本 347 班 列 Al elo] E]oUeos 對 生理 AMS 

2] my] str}, 

x} 

[150] 

[151] Luby of] w+ = PH20 FO] a] HE Of 2] AHS, SA ofa] yA Ab] FA) A, 

ofr] Ab 47] 7} BEA OS ASE) Bo] a] HE Ol] AWB SE VISE 
Be 

[152] 2 Bao Ea) aro] a 1 o]4F9] of] ALS 
ASIA EE MPI 59] 4 = 
Ze of] ALO SF] SSH= AS WPSH= PH20 Wel ao] 

[153] “BEA ore: 5 生 對 生) 全 Obi Ab ASE HARE SAE Ee Of A 
i) 

4 soko) 开交 习 ol 由 el a shell ach elie te 
o}y] AHS SH, hola, PLAY, AUG, WY Sas 2 

[全 (本 Gol, ohaa}SEAh PRR, AAAS Be 村 
o}y] Aho] SO, eA obese a, SRE We, HMO, Ya, 
x] 2eh@h, 14) SAIS Hs of] alco geo}, heb, wel, geal 
lata, BH, ey, velo, = Yew, Mews 
o}u] ALO] E SO}, Heo, wel, ol AGA) BWR Sas 
op] Aho] SO, HRA, WAAL, EME, JAYS BH 

[154] YS] PH20 Wo] As MEA of At AHS BEES of 3] Byes 
Hr St = Shere] Ast ct. 

ol 

[155] 

[156] TES, B uo] w= PH20 Ho] A] HE Ofe] AAS, B BYyo] c= PH20 

Wola] HE Ole] AWW AAAs SYS 7S PEE ATH 71414, 80% 

TENS 85% ?| 全, BETA Ot A= 90% Of ed, CS MEET) Ob ALS 95% O18, 7S 
HEE 21 St A= 99% 9] 4b 2] Of Ea] AL AT Sl AS 4d & 7-4) = PH20 HO] Al] TES 

o|2o] AASE ¥tsk= Sue yay.
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[157] 

[158] = Mol UE PH20 Wo] 4] HE 引 引 AHS Yael OFAN S PH20H Cc} 

= ASAT Belo] S7 bop], AMA Ae] 

SAS UE, 計生 S eka go] 全 才 對 外 

Al =z] OFAN SY PH20 电 可 S7E SEAL FAP SEACH. 
[159] 

[160] oH, Aap el OFAYS] PH202] CHU EH 7} AS BA Bo] ASHE 

Ale HyA Zou, B Vo] us PH20 Ho}ASee GAA ge j7tya 

Ad S7te spo] C2 to] AUMo]&e B-Sal Yael OFAY SA) PH20H Tt} 

ST7ESAUY HAPS BS BAYS HA StH OY, Het N-US] of y] Abo] 
SAA] AAR BA Bae A) 54] N- 中 對 生 P41 4E7] FE] 7p A Al 

Has gr 24o SLQ34Aags Fs wach, 

[161] 

[162] o} ol] Ube} = BEY ol] wh PH20 BO} a] HEt= Of 2] SAAS, OF-YS PH202] 

TELAT 8 32-9] ($347~C381) B/E, Qa} UA) 7z} Sa} UA ge] AA 

2 9 (A333~R346) >] A] 2] 所 时 of a] 4b 47] 2] A) Sta} Sa], B74 OS CEH 

下/ 焉 所 N- Eo] ATS] GE ofa] At 27] 7} AAS AS S24] OS 3] Ht, of] 
SAE = BAS ofc. 

[163] 

[164] St SY oA, 2 Vo] o-= PH20 Bo] A] HE OC] 2] ABS, ASHS 19] 

N- 屋 导 引 M1 UA] P42 A Sl OAL AAS) OFF] 4h 4b 7] SI 
of HE eb 2] S} A] = L36, N37, F38, R39, A40, P41 TE P4229] Of H] Ab 如 

SFo}] A] 2] AO] Bojut N-E Eto A o] QF oh 二 和 Ab7] 7b AAS ZIU, 

BES C-HHt2] V455 YA] L5092 A St oA] AS of ey] At 417] OE, 

BEET Al SEA = V455 U4] S490H EAS oA AES of uy] At 对 7] OS, 

7/4 B} e+] SAI = V455, C458, D461, C464, 1465, D466, A467, F468, K470, P471, 

P472, M473, E474, T475, E476, P478, 1480, Y482, A484, P486, T488 正三 $4902] 

ofn] 4ab ZE7] Cho A] 2] Ato] Glojuf C-eb ety Ale] SAF of a] a4 2b7] 7} 
f EA Og 對 全 gr}, 

[165] 

[166] 447] N-EEES] M1 UZ) PAVE “EADS TOA] AVES] Of pe] AT 2b7] 9] 
do] ACS HAS N- 直 中 MI 生 才 P42 引 二 AAs 

]2] BRE SF ofa] 4b 4b7] 72] 7} AAS] Oo] AAS Qe Om
 

a 
N 

[167] qs EOI, L36, N37, F38, R39, A40, P41 SE%= P4229] OFF] Ab 对 7] Sol] Al 2] 

Ato) MoU FAS, 22 ASH S 12] SA] MIF E] L362] HE 各 

oft] Ab EZ] Ol T357E A], MI2PE] N372] BES SF Of Uy] AE AE] 91 L367} 4], 

M1225] F382] HEE SF OFF] Ab 27] 91 N377 4], M124 E] R392] HE SF
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[168] 

[169] 

[170] 

[171] 

[172] 

[173] 

[174] 

[175] 

[176] 

[177] 

[178] 

ofr] + Ab 27] 2] F38 ZEA], M17FE] A402] BES SF OFF] SAF ZE7] 91 R397} A], 

M122 E] P41 2] HES SF Of un] SAF ZE7] 91 A407} 2), M122 E] P4229] HES Ot 

ofa] Ab 47] 91 P41 7A) ZF AEE) Of AE] QS ZS 引 可 如 可. 

test, CES] V455 4) LS09S Sl oA, ALES of uy] At 4b7] 

USA Ato] Moy HAS CHS] V455 U4) L509 4] AS 

of H] Ab Zb7] 2] BS CPE Of np] S.A} ZE7/AAE] AE] AAEWcCH= 

2] H] o} cf, 

|S 5], C-2tt2] V455, C458, D461, C464, 1465, D466, A467, F468, K470, 

P471, P472, M473, E474, T475, E476, P478, 1480, Y482, A484, P486, T488 正三 

$4902] OFF] &-4t 417] E-oA] 2] Ato] Sok c= Ha S ZZ ASS 19] 

71 So] A] 2b7] V455, C458, D461, C464, 1465, D466, A467, F468, K470, P472, 

M473, E474, T475, E476, P478, 1480, Y482, A484, P486, T488 正三 $490 U}-2- 

ofn] Ab ZZ] ARE] AAS] Of 局 妖 习 纹 各 号 生 相 全 中 

Het al SE A=, 其 Wyo] ub Alot PH20 MH] 4] TE Oe] AWS ASH S 

60 WA) AAS S 1152] Of a] A ALS SAAS 也 可 入 AL ERS] == QA) gE, of of] 

eta elie AS of Hct. 

7A Be 21S} Alas, 所 Bol] u-= Alsf PH20 Ho] a] HE Of 2] AHS 

ASH S 999] ofp At ASS FAVE AS SAoe Ste}, 47] ASH S 992] 

of n] Ab AL SS Z= Alst PH20 9] 4] = T3418, L342W, S343E, 1344N, M345T, 

S347T, M348K, K349E, L352Q, L353A, L354I, D355K, N356E, E359D, 1361T= 

157} O}H] 4b 27] S 2] Se Sp al, N-ES] F38 27] Sto A] AAS), CWA S| 

F468 217] HS oA| Aa AS SAO Ss Sry, 

Uy ol] US al] Ay A] aljol A i] 4b et PH20 Bo] aol] 4] St Hels BUS 

+ Eby of A] 2} Zho] UY Alo] 32} 4S AA SHE 244-7 Hel Asp} AS} 并 

AAS] 2] of uy] At 2] Sb-S Fs PH202] SA 24a} S AAS 

STA ese AS 电 卫 有 時 才 ATH. AY A-PoyAT 外 可 說 PH202] 2 -F- 

C- 四 中 引 F] A) St Of a] SAE Zb7] Oo] AEE F] A) ol] ope} BA Bo] Woe 为 时 

H SLE] Q] OU}, BY OAL = PH202] 244-7 4S OF SA Sap AS OS 

Ql Zk 3] SF BUCA] eo] Ma} UA © St A] Sb Spo} OFA SY] PH2OH_T} OA Yo] 

22 PH20 Ho] Al S Alber 3 at, 9| Ho} a SS 2] Sel esp 二 各 下 本 So| 

HEapS] ALS 对 号 o| OFS PH2OM} CE 
Ao] BUY] AVM Ha BIS A
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[179] 

[180] 

[181] 

[182] 

[183] 

[184] 

[185] 

[186] 

[187] 

[188] 

alolajel Aes S208 ae}, 

AAO ALA) aod, 225 SOF) & PH20 HH] AA BY a S OFAAIO} 
STL, B UY ol] up = A ZS PH20 BO] a] t= of 2] AAS ofS] PH20, 

BEET Al St Ale eel OF AY SY PH202] OFF] &-4t A] Sl] Bl], T341A, T341C, 
T341G, S343E, M345T, K349E, L353A, L3541, N356E # B6ITS {As ZA 

ALY ST SEL} O] APS] OH] At 4E7] 2] A) SES BM StSpy, Ay} 14-1 8 

“2-H (S347~C381) B/E, SUA 7 才 Sesh yA 82] AAP F1(A333~R346)]] 

{Al St BF of] SAFO] CHS Of ue Ab oO S 對 還 轉 AS SA Oe Sry, 

TAA OS apy ga}, bap 7H} tap} Ad 8 引 Al PS] ofp] 4b 
4) St T341~N363, T341~1361, L342~1361, $343~1361, 1344~1361, M345~1361 

TES= M345~N363 7° ZEON ALS] SAF Of u] ALS 2] Sb Sb Shcp, 

Sapp Ad 8x} Sapp Al 7B Sr upLEAl 8°] AA 时 引 量 4) St st PH20 

Aol ajoA, c-2a Ate] SIS Stole] 引 避 374-2] PH20 9} 4], HM6, 
HM10 2 HM212 4482s AgsAec. 

HM6%= M345~N363 = 22] OF HE] ALS Hyall 2] Of] 4b A, = A] Sb St 

Bo] a] A] SS 1°14] M345T, S347T, M348K, K349E, L352Q, L353A, L3541, 

D355K, N356E, E359D, 1361T°] 4) 3+3)#, #7}4 el C-2U AGS FAS) 

i=(S, 7G El OFA PH205} Zo] C-wE Of D] 4A ZE7] 7} $4909! & EH) 所 

vg ol] US PH20 HO} Al] SoA] Sr apUEAl 8 47-412}, Sapp Al 7 加 Sa} al 

82] AA 4] 2] 4) Sto] 7h AS HO] Alo] a2, 

HM10 L342~1361 “2b 2] ofA] 4S Hyall 2] OFF] 4b Al aS = A) St St 

Bo] a] ISS 1°] L342W, S343E, 1344N, M345T, S347T, M348K, K349E, 

L352Q, L353A, L354L D355K, N356E, E359D, 1361T°] 4] 34), SA] 7'A491 

cH AGS VAtsz] FO SB BUyo] oS PH20 Ho] A] SoA Ass 

OFAN SY PH20Z} FALSE BA BABYS FAA] S kA Alo] 才 八 Se 

HO} ay] oO] a1, 

HM21-2 T341~1361 2b 2] Of} A] 4S Hyall 2] OFF] 4b Al SS A) Sb St 

Wo] aA] SS 1°] 4] T3418, L342W, S343E, 1344N, M345T, S347T, M348K, 

K349E, L352Q, L353A, L354L D355K, N356E, E359D, 1361T°] #) S34), SA] 

BIA CHS AGS 于 如 可 局 FO, pH 7.074] ofS PH20 且 可 BA 

ago] OF 2H 2 HO} alo] cf. 

+L By ol] A] 2] 21 St HM6 7] 8F2] PH20 9] a= N-2ES L364] AEE] SI, 

CEO] FE 4] A] 2} ZO] 1465, F468, HE P471 CO SoA] AGE Ach.
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[189] [34] 

HM6S #322 ANAtet C-Ett Bt PH20 Holal 

  

  

    

    

    

Variant Total length Substituted Number of Number of 

region substituted amino truncated amino 

acids acids 

HM6 36~490 11 0 

HM14 36~465 il 25 

M345~1361 

HM15 36~468 11 22 

HM16 36~471 11 19 

  

[190] HM10 7] 82] PH20 Wo] a) SS 4 OS N- 中 中 9 F38 27] SoA] AAS] S1, 

C-HS 3E 5°14] 2+ Z°] V455, C4578, D46, C464, 1465, D466, A467, F468, 

K470, P472, M473, E474, T475, E476, P478, 1480, Y482, A484, P486, 正三 T488 

AL] UAL AAS] TH. 

[191]
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[192] [3:5] 

HM10& 2H Oe AAS C-BHct AEH PH20 出 0 二 

  

  

    

    

    

    

    

    

    

Variant Total length Substituted Number of Number of 

region substituted amino truncated amino 

acids acids 

HM10 36~490 14 0 

HM52 38~488 14 4 

HM51 38~486 14 6 

HM50 38~484 14 8 

HM49 38~482 L342~1361 14 10 

HM48 38~480 14 12 

HM47 38~478 14 14 

HM39 38~476 14 16 

    

HM38 38~475 14 17 
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[193] 
HM37 38-474 14 18 

HM36 38~473 14 19 

HM35 38~472 14 20 

HM19 38~470 14 22 

HM20 38~468 14 24 

HM45 38~467 14 25 

HM29 36~467 14 23 

HM44 38~466 14 26 

HM43 38~465 14 27 

HM30 36~464 14 26 

HM31 36~461 14 29 

HM32 36~458 14 32 

HM33 36~455 14 35 

HP19 38~470 14 22 

HP20 38~468 14 24 

  

[194] HM10OS HBO Supra go] 2 yp 7a Sau A 8 AA EH SI 

L342~1361 7b 2] of Hy] Ab 2] StS Sh Sp al, Neto] F38 47] 全 可 局 

ALAS] 51, C-YE Et] 1465, D466, A467, F468, K470, P472, M473, E474, T475, E476, 

P478, 1480, Y482, A484, P486 “E3= T4889] A] AUS Ho] ase] 可 可 对 B=] 

=. by of] US PH20 Ho} ASS C-HUAtS] A FA) S} Ab gLo] Azazel OFS’ 

PH202} fA} St BA BS UE} UY Ch. 

[195] 

[196]  HM21 7|8t2] PH20 Bo] A] 2744= F 6A] S} Go) SSAOe N-ZO] F38 

对 7] So] A] AEE] 31, FE 6°] A] Sf ZO] C-AS F468 EX= K470 47] OAT
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ABE] ACH, 

[197] 

[198] [36] 

[199] 

[200] 

[201] 

[202] 

[203] 

HM213 F922 Wet C-Bot 型 对 PH20 Hoa 

  

  

    

    

  

Variant Total length Substituted Number of Number of 

region substituted amino truncated amino 

acids 

acids 

HM21 38~490 15 2 

HP34 38~470 T341~B61 15 22 

HP46 38~468 15 24 

SAS, Ize OF-Y SS PH20H CT} BA So] oF 2H] HS HM21S Boe 

Supa 8 SPU A 7H SEU A 8 a 4-9] 2] 1341 ~1361 Pre] oh] eal 
Al StS SP Sp al, NSU] F38 47] Sol A] AAS] 31, C- 點 中] F468 正三 K470 

SA Ate Hol alae Ct At HA] 9} 28°] HM219] He BA 

BAYS HAM. 
Frost 号 引 2 el] 43= PH202] C-2 4°] 477°] B] ef SoA] AWE) UC AS 

m= C-2°} 477 SoA] AAS Ho} aol] Bla BA SAI] 10MM =z 

ALA SEQ OU} (Frost, 2007), 2 BES ol] A= PH202] St hU}Al 8a} 2 AF] O] 

of ny] ALS A) StS 才 他 EE ALO] CrALAl S 7b Slope] C-Hut At HA] Sf 0 

SUMO BA B96] HAHA. 9| 性 过 二 FYB PH202| Cw AOS 
old FA SBAM2] ABA LAS Bas AoA 和 生 ach. 

oA] Sey) 4) CS Skl PH202| N-et 子 引 

AR aby 73 Sap 8 A 
3 sa ay oh 机 租 7|] 量 Hyall 引 He = ah sir al 
Oba} LA] 7a} Oba} LAL 8 O12 時 下 ol 本 二 條 2b] & 2] 343+ HM6 HO] A 

C1 2H = 194] M345T, S347. M348K, K349E, L352Q, L353A, L354L D355K, 

N356E, E359D, 1361TS 2] 4) a1, 2 7;4e1 C2 AAS BH] SHA 
N-eet AE Of n] Ab 2] SHS Chol 7] Ba] HMOS FYOB#AAHS 19] 

of mAb A] Aol A] L36 U2) V472] Of u] SAE 47] $0] FRGPLLPNR& 
3] SE] FU, L36 UZ) A522] OFM] Ab 47) $0] FRGPLLPNRPFTTV& 3] 331
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[204] 

[205] 

Wo] a]S 4) 4+s+Qlc}. tt HM6s FS le ASH S 12] Of AR ASOYAI 

N-tt°] N37, F38, R39, A40, P41, = P42 Z7] 2] SoA, AGS] 4] A] HM40, 

HM13, HM41, HM24, HM42 3 HM25= 44} S+ Sl Ch(3E 7 44). 

  

  

    

    

    

    

    

    

  

  

  

[3.7] 

HM6 了 | 卦 3| N-Bet Bet HOLA 

Variant Total Substituted Number of Number of 

length region substituted amino truncated amino 

acids acids 

HIM6 36~490 il 0 

HM40 37~490 11 1 

HM13 38~490 11 2 

HM41 39~490 M345~B61 il 3 

HM24 40~490 11 4 

HM4? 41~490 11 5 

HM25 42-490 11 6 

HM17 L36~V47, 23 

M345~I361 

HM18 136~A52, 28 

M345~B61 

“1 Av, HM62] N-¥%+°] N37, F38, R39, A40 HE3= P41 417] 2] Sto Al AS] 

Af-e BA& 习习 可 2 BS FA] Sok ou, N-2Ho] P42 27] 2] rol] A 

Ads) BPS Ba Bo] AAS] AA So] P41 O}-F 2] PH202] N-ZEt 

ito} ua zl a} AJo] Soa Bac, St, HM6G 引 N- 忆 如 全 

A52 2b 2] OFF] &-4b-S Hyall 2] oh 工人 9 & A] SS} 9S 

m= ExpiCHO 4] 4A] 2A =] 4] SOE N-Et 时 是 o] AM A wal] sees
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EU 
[207] 

[208] eet, Pol A= PH203] aL et AS MEE} op SSAA 号 加 汐 
i al 23} PH20 EY Ze 

[209] 

[210] 

[211] 

[212] 

[213] 

[214] 

Wel so] BS IS AY As] As PEERS O]-B spol x 

HAS SpA] 7] aL Ab 本丸 中 

ool] Ube} HE CSE SAL, Bol] cS Alif PH20 Ho] as= Ml {I 
T352| OF-Y S PH202| AS PEERS Also], 7}4] 2 = N- 号 如 可 HF 8 可 

7| Al Bp S} ZS AA SH = 3 中 0+ = MATGSRTSLLLAFGLLCLPWLQEGSA 2] 

ope] eA ALS S Be AA SES Fae] AS MEE, ASHS 4] GS 
MKWVTFISLLFLFSSAYS2] ©" ] 2b AVS ZH= O12 BA LG Fae] 

AS WEE, EE ASH S 50] t= MAAHLLPICALFLTLLDMAQGE] 

ofn] 4b ASS Z= elf Ayall 7 o] AS FEES Sse AS SALE 
SEA) RE, 引 引 SEQ ES AS of 4 ry, 

37) “M1 由 才 T352] oFY SB PH202] As FEES 本科 "丁丁 二 2] ups 
oFAY SY} PH203 AS BEES] GHP ree AE AAS] O} OFS] PH203] AS 

HEE] 7] SS HUSA] KS AF-S IU Spy, 7-4 OS N- 還 對 邊 

a7} oy Aas 4-?-, |S S°] N37, F38, R39, A40, P41 = P42 27] 

Sol] A] 2] ALO] 所 可 二 OF-Y SY PH202] AlS HE] Eo} Syl] 427-4] 91 NSE] 

Azlo] Bout ALS Ves 2] a] S A}-B SCH, 

  

  

  

  

Oo ew AVS ASHs 

到 入 MATGSRTSLLLAFGLLCLPWLQEGSA 3 

SSsee 

elzk Ba MKWVTFISLLFLFSSAYS 4 

Oe DO} 
aT 二 

dl 條 Hyall MAAHLLPICALFLTLLDMAQG 5 

  

2 gS HS SoA, =e 于 中 呈 旦 义 开 PH20 Wo) aS 立 全 計生 全



AS Shel = SLO, AS Sh 
SEH BEHOLAU Hal, ara, 

#9 o boy weAbal) Hels ekg shal 

SA), taal, Bal = Al 0 Tr H 
Ww 

= 
0 生 gaye 

ca 
也 tA soli SI HS 

we HE] Eh 立 Ee] 32S} Ai] SS} 百 
六 

aT 

BH ali J 空 正 1 一 

1 
FEFO] 3 全 對 才 必 | Wl 

EAS EE EEE H 
TT Bal 0 

9 Ue Al > 

Ae, V1 o} SUF, 8 一 

#4, FEA, WABeA, Fags, Sue, we, 
MOLE, Weba, Tt Bee, MAA! “3 

[217] 

oh 中 可 zt zl 
HoT Shall 

LL 

LL. Buhg o] 

[215] 

WO 2020/022791 PCT/KR2019/009215 

24



[230] 

过 二 
三 

a 

—s oj PH20 Ho} A | 正 1 一 

1 

合 刀 才 才 轉 日 由于 是 9] 者 9 

| 王 如 PH20 Ho} A | Le 

HE 0} 9] 
T 
一 对 gj 2] 2°] PH20 1°} a] 5 

of" 

1 
1 一 

[228] 
LL ee Ww wg Afar) A] ALB 

Be] Sr} = 至 A}-2- 3 cDNA SHY) ESS $F B21, DNA} 

wy 中 WHE PH20 #1°] A | 正 1 一 

1 0} 9] 9} 5+], PH20 1°) ay = 至 

= 
a ©] DNA = RNA@ = 以 可 

1Z/SDS 4 2], CsCl WE Sh(banding), 24 ASE DAY, o¢7-z a 

[226] _ Al 王 和 号 吾 = (lysate) 到 可 & ai s+ 7] Uf, 

of] UE PH20 #19] A | 正 1 一 

1 o} 2] Bo] aq = 至 
[224] 

A] a} Al] (immune checkpoint inhibitor)°] 4] ¥t °] 4] 

WO 2020/022791 PCT/KR2019/009215 

25
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[232] 

[233] 

[234] 

[235] 

Aolc, 芯 踢 轉 引 pS Sp AME SEAS, ASANS, SE, At SB 

Alo] Mezl she, ola) BNE Be 

PA ACHE BEA] YS Spas data, yeas 

*| He] A(Bacillus subtilis), 7 = 4] +] A] A + (Streptomyces sp.), 

ap 5.4% 4:(Pseudomonas sp.), = = Hl ---2 Fe} 2! 2] 2(Proteus mirabilis) = 

AE! & 51544 4(Staphylococcus sp.)=+ 2-2 24 ABA += gc}. St, 

OAR EAA 4 (Aspergillus sp.) 4} ZS Zlat, YA] oO} 相 公正 司 人 (Pichia 

pastoris), A}7}=.7}°] A] A] 2] ¥] 4] ol (Saccharomyces cerevisiae), 

4] BAA} 4} A 2 44(Schizosaccharomyces sp.) ¥ 72242} 2}A}(Neurospora 

crassa) 外 2-2 BE, 2 He] SS Ale] AS, RWSL PES AMS PS 

aS AAR] AMS} Be Ze] BS 年 Bch. 

eA S OU SH SSE TAS + Bch. wbaaA se, Heo] At 
Al £7(COS7: monkey kidney cells)*] =, NSO 4], SP2/0, ho] UA SAE 

如 全 (CHO: Chinese hamster ovary) 7], W138, ©] 41 AE] Al 4(BHK: baby 

hamster kidney)*] 3, MDCK, &-@ 4] 4+, HuT 78 A] & HEK293 A SO} 

o]-8-7}-S SFA] Ft Of ol] SEQ Ee] A] CEE, |S] Bet Al Sp 7 = CHO A] 7} APS 

入 7| 避让 下 所 各 7| WES ae Mol] 司 改 了 季 HEE 

Eada A (transfection) ZC}. "4S ae" 正三" 王 到 公司 如 和 下 7 了 | Ha eal 

下 万 21a] AS UE 2] eld 一 站 (DNA SE RNA)S | FS 

ASE 可 局 STS] Os le, dS So] 27] SSH, cde 4A, 
到 

寻思 可 二 时 PH20 YH] a] 正 苹 of 2] 4A 

SPE] 三 全 9 oO] Bl 个 Uc. AaaFol] 习 导 于 Hel WE B= Se 

AAS S AS OF 41831 SV40, 全 APSHA, ofa Hp ola, 

o} Gl] &.- Sl Zt BO] @] 2-(adeno-associated virus), 4] Eu] 4 Zuo] ea] 2 B 

qEsnpoyAeyee faye ba 44 4S] Sac. Mat Spo ASS 

= t= Bal AE] += pET, pRSET, pBluescript, pGEX2T, pUC#] E}, col El, 

pCR1, pBR322, pMB9 ®% °] S29] +5: S} f°] cat (Escherichia coli) 44 

Boyz alata Se+Au]E, RP4S} Zo] MU} HS ap HHS Ze 

SAH] =, AgtlO=} Agtl1, NM9892} 在 总 可 他 CE SESE BEA] 必 可 (phage lambda) 

HEALS ALS! <p Sle 34] DNA, % M13¥} epee gy 如 所 下 导 引 DNA 
外 才 外 ES 7] EF UE DNA 34) 7} SEPT}, BE A Mol HS eb Beal 加 利生 

25C SUAVE BQ 19] HE AOU. 2S AMM F-S St BYE] pVLO41 0] cf, 

r 

芯 跟 買 歸 正中 宇 TEI, SSS 昌 噴 計 相 ES AY w= PH20
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Ho} a] Hels o]2] AWS Bal 7]i= GAS 和 二 計生 B Wo] 生 PH20 

Bo} a] HE 0] 2] AAS] ALAND Hol] 對 二 Blo] cy, 

[238] 4} 7| PH20 1°] 4] E%= oO] 2] AAS Has + Wee AAS BS BEL} 

St Sp 7S us 丘 估量 2-?, PH20 Ho] A] CEs O] 2] Ho] ase 

FEA] OAL BSE] 7] ol SAS 7] Zt SO, HE 可 ub AseAS SAE 

Hy QE] T= BY SE HH A] UY = PH20 HO] a] 7} eB] =] ZI] SEZ] Ol] Sie St 7] Zh -|-et 

SPNZS MOB AAS 个 Wc} 

[239] —s- 4 -F-l] Ue} AY, Brel S] PH20 Wo] ae SPA BHP te) spo] PASS 
ALA] et <p Slt}. 分 7| PH20 Ho] ai] 2] He] He A alls SAS] GA AOAI 

A}SE] a1 Bis He], AA) YY, IS So] SAS ETY yo] ola] - aa + 
cy. 47] ABMS DYYS dS So, as 2ereTyWy, 23 

ABWVE DY SEALY ASFEDHAYYA Vals srt 9 分 對 24a 

+ YAR, oo 可 SEQEZ] Se VEU}. 位 | BETA O} So, 7}= Of Fh, 
BAT, AA, FA SS APE ASS +S 以 

[240] 

[241] os, BAAS Sse] 2 BYS US AAs] SBoparz} Bc}. |S AAI ase 

2G A) Buby Ss oA] s7] 9] 3 AOBA, 是 中 志和 9] 7} o]S Alaa 

jay ASE) WO AAS Z] SE AL AD Sword Sate] zAS 

TEA 才 引 SLOLAT APTA SE Blo] Cp 
[242] 

[243] ALA a] 

[244] os, BAAS Sse] 2 BYS US AAs] SBoparz} Bc}. |S AAI ase 

OBA) Huby S opr] sp7] 9] 3 AOBerA, 2 Bye] 9) 7} o]S Alaa 

ola] ASE = AOS BAEZ 4 i= AS SY ANA BAe] 241A] S 741 

Akl Al SLOLAT ARS SE BLO] CH, 
[245] 

[246] Al A] e] 1. PH20 21°} al] 4] 4} 

[247] PH20 He] 4] A141 Fa OFS PH202] cDNA (clone ID: hMU002604)= 

[248] 

ehay Ol Zhe AAS BY WAL aS] SEAL}. OF YS PH20-2 OFF] Sb L367] 

$4907} 4] S tes stc}, Sets zy SA Rt-S(polymerase chain reaction, ©] 6} 

PCR°] €}a1 GH) °]-8 5+] PH202] +A AS S44 S51 pcDNA3.4-TOPO 
vector2] Xho I+} Not I 4] +} 8.4 才 司 引 449) S191}. ExpiCHO 4] 444 2] 

Has Fa PH202] ast Ale BEE YA Mz Ateee, ez ag 

S37 Gl, Hess el4t Hyall2| Ae WEE S ous Ae WEEE AS SAC. 

HisTrap 2S | 号 如 AAA Als $1 a] PH20 cDNA3 3'-'F etl] 6xHis-tag 2 

DNA 4] 2°] $14) SFA] 3-90}. PH20 B19] a] 2] of] &- 4b 2] St PCR HY S 
Oo] 2S} 9 a1, OFF] 42] 2] St S912 DNA sequencing & °]-8 6} 91 C}. 

PH20 1°] alo] Sol] ALS St Seo] Ayo] BSS | 99 Be] Eo} ghar,
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0] 2] Sta) 4] ALS ¥ 100] Be] Ho} gc}. 
[249] 

[250] [329] 

PH20 WolAo] S2Yoy 生 人 並 ZepojH 号 号 
  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

2 2}0| 0} 
B= 

1 2 3 

cB4202 ALB-SP-Xho ALB-PH20-MR SPAM1-6H-Not 

cB4203-HM1 | ALB-SP-Xho | PH20_M345-364-F SPAM1-6H-not 

cB4203-HM2 | ALB-SP-Xho | PH20_Y¥365-L380-F | SPAM1-7H-not 

cB4203-HM3 | ALB-SP-Xho | PH20_M345-L380-F | SPAM1-8H-not 

cB4203-HM4 | ALB-SP-Xho B4203-HM4-F SPAM1-9H-not 

cB4203-HM5 | ALB-SP-Xho B4203-HM5-F SPAM1-10H-not 

cB4203-HM6 | ALB-SP-Xho PH20-G363N SPAM1-6H-not 

cB4203-HM7 | ALB-SP-Xho PH20-G363N SPAM1-12H-not 

cB4203-HM8 | ALB-SP-Xho cB4203-HM8-M SPAM1-13H-not 

cB4203-HM9 | ALB-SP-Xho cB4203-HM3S-M SPAM1-14H-not 

cB4203-HM10 | ALB-SP-Xho ¢B4203-HM10-M SPAM1-6H-Not 

¢B4203-HM11 | ALB-SP-Xho 4203-HM11 SPAM1-16H-not 

cB4203-HM12 | ALB-SP-Xho 4203-HM12 SPAM1-17H-not 

¢B4203-HM13 | ALB-SP-Xho SASP-LN-del-R SPAM1-18H-not 

cB4203-HM14 | ALB-SP-Xho - 1465-6H-not        
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[| ¢B4203-HM15 | ALB-SP-Xho - F468-6H-not 

cB4203-HM16 | ALB-SP-Xho - P471-6H-not 

cB4203-HM17 | ALB-SP-Xho | PH20-HM17 |「 SPAM1-22H-not 

cB4203-HM18| ALB-SP-Xho | PH20-HM18 | SPAM1-23H-not 

cB4203-HM19 | ALB-SP-Xho | SASP-LN-del-R K470-6H-not 

cB4003-HM19 | ALB-SP-xho K470-not 

cB4203-HM20 | ALB-SP-xho | SASP-LN-del-R F468-6H-not 

cB4003-HP20 ALB-SP-Xho F468-not 

cB4203-HM21 | ALB-SP-xho M21-mega-F SPAM1-6H-Not 

cB4203-HM24 ALB-SP-Xho M24-R SPAM1-6H-not 

cB4203-HM25 | ALB-SP-xho M25-R SPAM1-6H-not 

cB4203-HM26 ALB-SP-Xho B4-HM26 SPAM1-6H-not 

cB4203-HM27 | ALB-SP-xho B4-HM27 SPAM1-6H-not 

cB4203-HM28 | ALB-SP-xho B4-HM28 SPAM1-6H-not 

cB4203-HM29 | ALB-SP-xho B4-HM29 

cB4203-HM30 | ALB-SP-xho B4-HM30 

cB4203-HM31 | ALB-SP-xho B4-HM31 

cB4203-HM32 | ALB-SP-Xho B4-HM32 

cB4203-HM33 | ALB-SP-xho B4-m33 

cB4003-HP34 | ALB-SP-Xho M21-mega-F K470-not 

cB4203-HM35 | ALB-SP-xho | SASP-LN-del-R P472-6H-not 

cB4003-HP35 | ALB-SP-Xho P472-not        
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PCT/KR2019/009215 

cB4203-HM36 | ALB-SP-Xho SASP-LN-del-R M473-6H-not 

cB4003-HP36 | ALB-SP-Xho M473-not 

cB4203-HM37 | ALB-SP-Xho SASP-LN-del-R E474-6H-not 

cB4003-HP37 | ALB-SP-Xho £474-not 

cB4203-HM38 | ALB-SP-Xho SASP-LN-del-R T475-6H-not 

cB4003-HP38 | ALB-SP-Xho T475-not 

cB4203-HM39 | ALB-SP-Xho SASP-LN-del-R E476-6H-not 

cB4003-HP39 | ALB-SP-Xho SASP-LN-del-R E476-not 

cB4203-HM40 | ALB-SP-Xho M40-mega SPAM1-6H-Not 

cB4203-HM41 | ALB-SP-Xho M41-mega SPAM1-6H-Not 

cB4203-HM42 | ALB-SP-Xho m42-mega SPAM1-6H-not 

¢B4203-HM43 | ALB-SP-Xho 1465-6H-not 

cB4203-HM44 | ALB-SP-Xho D466-6H-not 

cB4203-HM45 | ALB-SP-Xho B4-HM29 

cB4003-HP46 | ALB-SP-Xho F468-Not 

cB4203-HM47 | ALB-SP-Xho P478-H-Not 

cB4203-HM48 | ALB-SP-Xho 1480-H-Not 

cB4203-HM49 | ALB-SP-Xho ¥482-H-Not 

cB4203-HM50 | ALB-SP-Xho A484-H-not 

cB4203-HM51 | ALB-SP-Xho P436-H-not 

cB4203-HM52 | ALB-SP-Xho SASP-LN-del-R T488-H-not        
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PH20 由 01 夫 2 B2UO] 对 号 就 Bepolayy AS 
  

  

  

  

  

  

  

  

        

AS 
Hefo|} SALAS (5-> 3!) 

HS 

ALB-SP-Xho 6 GAA TAT CTC GAG GCC ACC ATG AAG TGG GTT ACA 

CTA.ATT GCG GCC GCT CAT TAG TGG TGA TGG TGA TGA TGG 
SPAM1-6H-Not 7 

AAG AAA CCA ATT CTGC 

TAA CAG GAG GTG CTC TGA AAT TCA GAG AGT AAG CAG 
ALB-PH20-MR 8 

AGG AG 

ATG GGG AAC CCT CAG TAT AAC AAG AAC CAA GGA ATC 
PH20_M345- 

9 ATG TCA GGC CAT CAA GGA. GTA TAT GGA CAC TAC ACT 

P364-F 
GGG GCC CTA CAT AAT CAA CGT CAC AC 

ATG GAG ACT ATA CTG AAT CCT TTC ATC CTG AAC GTG ACC 
PH20_Y365- 

10 AGT GGG GCC CTT CTC TGC AGT CAA GCC CTG TGC CAG 

L380-F 
GAG CAA GGA GTG TG 

ATG GAC ACT ACA CTG GGG CCC TIC ATC CTG AAC GTG ACC 
PH?0_M345- 

11 AGT GGG GCC CTT CTC TGC AGT CAA GCC CTG TGC CAG 

L380-F* 
GAG CAA GGA GTG TG 

ACT GTT GCT CTG GGT GCT TCT GGA ATT GTA ATA TGG GTA 
B4203-HM4-F 12 

AGC TGG GAA AAT ACA AGA ACC AAG-GAA TCA TGT CA 

AGC AAG GAG TGT GTA TAA GGA AAA CCA GCC ACC CAA 
B4203-HM5-F 13 

AAG ACT ATC TTC ACC TCA ACC CAG A 
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[254] AGT ATA TGG ACA CTA CAC TGA ACC CCT ACA TAA TCA ACG 
PH20-G363N 14 

TCA C 

ATT GTA ATA TGG GGA ACC CIC AGT AAT ACA AGA ACC 

cB4203-HM8-M 15 
AAG GAA TC 

ATT GTA ATA TGG GGA ACC CTC GAA AAT ACA AGA ACC 
cB4203-HM9-M 16 

AAG GAA TC 

cB4203- HM10- ATT GTA ATA TGG GGA ACC TGG GAA AAT ACA AGA ACC 
17 

M AAG GAA TC 

ACA CTA CAC TGA ACC CCT TCA TAC TCA ACG TCA CCC TAG 
4203-HM11 18 

CAG CCA 

ACA CTA CAC TGA ACC CCT TCA TAC TCA ACG TCA CCC TAT 
4203-HM12 13 

CAG GCA AAA TGT GTA GCC AAG TGC 

SASP-LN-del-R 20 TAA CAG GAG GTG CTC TGA AAG AGT AAG CAG AGG AG 

CTA ATT GCG GCC GCT CAT TAG TGG TGA TGG TGA TGA TGT 
1465-6H-not 21 

ATA CAG ACA CCA TCA GC 

CTA ATT GCG GCC GCT CAT TAG TGG TGA TGG TGA TGA TGA 

F468-GH-not 22 
AAA GCA TCT ATA CAG ACA CC 

CTA ATT GCG GCC GCT CAT TAG TGG TGA TGG TGA TGA TGA 
P471-6H-not 23 

GGT TTT AGA AAA GCA TCT ATAC 

TCC AGG CCC AGA GGA AAG GCC GGT TGG GTA GCA AGG 

PH20-HM17 24 
GGC CCC TAA AAG AGT AAG CAG AGG AG 

TCA CIT GGG GCA TTC CAG ACG GTG GTG AAG GGC CGG 

PH20-HM18 25 TTG GGT AGC AAG GGG CCC CTA AAA GAG TAA GCA GAG 

GAG          
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[255] CTA ATT GCG GCC GCT CAT TAG TGG TGA TGG TGA TGA TGT 

K470-not 26 
TIT AGA AAA GCA TCT ATA C 

CTA ATT GCG GCC GCT CAT TAA AAA GCA TCT ATA CAG ACA 
F468-not 27 

CC 

M21-mega-F 28 AAT TGT AAT ATG GGG AAG CTG GGA AAA TAC AAG AA 

M24-R 29 TGG AAT AAC AGG AGG TGC AGA GTA AGC AGA GGA GA 

M25-R 30 TIT GGA ATA ACA GGA GAG TAA GCA GAG GAG A 

AGT TIT GAA ATT CCT TIC TCT GGA TGA GCT GGA GCA CAG 
B4-HM26 31 

CCT GGG GGA GAG TGC GGC-CCA GGG TGC TTC TGG AAT TG 

B4-HM27 32 ATG AGC TGG AGC ACA GCT TTG GGG AGA GTG CGG CCC AG 

ATT CCT TIC TCA AGA TGA ACT TGA GCA CAG CTT TGG CGA 
B4-HM28 33 

AAC TGT TGC 

CTA ATT GCG GCC GCT CAT TAG TGG TGA TGG TGA TGA TGA 
B4-HM29 34 

GCA TCT ATA CAG ACA CC 

CTA ATT GCG GCC GCT CAT TAG TGG TGA TGG TGA TGA TGA 
B4-HM30 35 

CAG ACA CCA TCA GCA ATAC 

CTA ATT GCG GCC GCT CAT TAG TGG TGA TGG-TGA TGA TGA 
B4-HM31 36 

TCA GCA ATA CAC ACA TC 

CTA ATT GCG GCC GCT CAT TAG TGG TGA TGG TGA TGA TGA 

B4-HM32 37 
CAC ACA TCA ACA GCA TC 

CTA ATT GCG GCC GCT CAT TAG TGG TGA TGG TGA TGA TGA 

B4- HM33 38 
ACA GCA TCA GTG TCT TIT AC 

P472-not 39 GTT ATA GCG GCC GCT CAT TAG GGA GGT TIT AGA AAA GCA          
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[256] Tc 

GTT ATA GCG GCC GCT CAT TAC ATG GGA GGT TTT AGA AAA 
M473-not 40 

GCA TC 

GTT ATA GCG GCC GCT CAT TAC TCC ATG GGA GGT TIT AGA 
£474-not 4i 

BAA GC 

GTT ATA-GCG GCC GCT CAT TAT GTC TCC ATG GGA GGT TTT 
T475-not 4? 

AG 

M40-mega 43 TAA CAG GAG GTG CTC TGA AAT TAG AGT AAG CAG AGG AG 

M41-mega 44 TGG AAT AAC AGG AGG TGC TCT AGA GTA AGC AGA GGA G 

M42-mega 45 TTT GGA ATA ACA GGA GGA GAG TAA GCA GAG GAG 

CTA ATT GCG GCC GCT CAT TAG TGG TGA TGG TGA TGA TGA 

D466-6H-not AG 
TCT ATA CAG ACA CCA TCA GC 

GAT AAT GCG GCC GCT CAT TAG TGG TGA TGG TGA TGA TGA 

P478-H-Not 47 
GGT TCT TCT GTC TCC ATG GG 

GAT AAT GCG GCC GCT CAT TAG TGG-TGA TGG TGA TGA TGA 
1480-H-Not 48 

ATT TGA GGT TCT TCT GTC Tee 

GAT AAT GCG GCC GCT CAT TAG TGG TGA TGG TGA TGA 

Y482-H-Not 49 
TGG TAG AAA ATT TGA GGT TCT TCT G 

GAT AAT GCG GCC GCT CAT TAG TGG TGA TGG TGA TGA TGA 

A484-H-not 50 
GCA TTG TAG AAA ATT TGA GGT TC 

GAT AAT GCG GCC GCT CAT TAG TGG TGA TGG TGA TGA 

P486-H-not 51 
TGG GGT GAA GCA-TTG TAG AAA ATT TGA GG 

GAT AAT GCG GCC GCT CAT TAG TGG TGA TGG TGA TGA TGT 

T488-H-not 52 
GTG GAG GGT GAA GCA TTG TAG          
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[257] 

[258] 

[259] 

[260] 

[261] 

CTA ATT GCG GCC GCT CAT TAG TGG TGA TGG TGA TGA TGT 

K470-6H-not 53 
TTT AGA AAA GCA TCT ATA C 

  

GTT ATA GCG GCC GCT CAT TAG TGG TGA TGG TGA TGA TGG 

P472-6H-not 54 
GGA GGT TIT AGA AAA GCA TC 
  

GTT ATA GCG GCC GCT CAT TAG TGG TGA TGG TGA TGA TGC 

M473-6H-not 55 
ATG GGA GGT TTT AGA AAA GCA TC 

  

GTT ATA GCG GCC GCT CAT TAG TGG TGA TGG TGA TGA TGC 

£474-6GH-not 56 
TCC ATG GGA GGT TTT AGA AAA GC 
  

GTT ATA GCG GCC GCT CAT TAG TGG TGA TGG TGA TGA TGT 

T475-6H-not 57 
GTC TCC ATG GGA GGT TIT AG 
  

GTT ATA GCG GCC GCT CAT TAG TGG TGA TGG TGA TGA TGT 

E476-6GH-not 58 
TCT GTC TCC ATG GGA GG 
  

E476-not 59 GTT ATA GCG GCC GCT CAT TAT TCT GTC TCC ATG GGA GG           

BA BAYT SB okQ Ao] S7/S PH20 Ho] aS ALS 六, 6xHis-tag?] B= 

EY = S PH20 HF] 4/2] cDNAS A) ZF Sk A}. 

ExpiCHO 442] A] 2-7} a =] QS  OFAY SY 下 二 HO] 4] PH202] 

cDNA7H pcDNA3.4-TOPO 到 日 可 4} 9) =] e}A"] = = ExpiFectamine CHO 

Reagent= °|-26}°] ExpiCHO 4] 4S a FY ALAC. A] Sw OHS ExpiCHO 

Expression Medium (100~500 mL)& °]-8- 6} 3c}. & AF 9] + ExpiCHO AJZS S 

62 Zt 130 rpmel}] A] <1 Hl et, Oo] 7] Zh 37 CoA] 1 補 是 中 灶 立 

SES 32°CH WPA] SUL U] MM FSEALTH. MIF SE A] 10,000 mpmol 二 
30 是 在 B14 ee] Sf] AIS AB-SEUS S TERT: 

ExpiCHO 4] 4744 284b¢t C-22St 6xHiso] 是 号 OF-8 SY BHO] Al] PH202] 

ALAS AY AS AKTA prime 44] S °]-2-6}°] HisTrap 4 =, Q Sepharose 4 3, 

Phenyl 2 2] 3 AAS Aalst act. 

HisTrap 2S OSS BA AAS FAA) BS) A (20 mM sodium phosphate, 

pH 7.5, 0.5 M NaCl)2} 4] =| B (20 mM sodium phosphate, pH 7.5, 0.5 M NaCl, 0.5 M 

imidazole) 7] Z6+9 C+. GH 4!-S HisTrap 4 ol) A FPA] 7] a2, H] 

= °] Al(non-specific)S} A] 4 e+ ek Gh AS A] 71 Sb7] 91S] BS] AS 5 column 

volume (CV) &#] 431, conductivity7} 2 4 s+ 7] 7-4] Else AS S91 St -& 20%2] 

He BS 5CV Se] PYAS BeAr. 823 WY AS Dialysis buffer (20 

mM sodium phosphate, pH 7.5, 50 mM NaCl)= 中 县 填补 4=44 5+ 9) C}. Q Sepharose
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[262] 

[263] 

[264] 

[265] 

[266] 

Aas ols 2 4 Ales 9 e441 BS A 20 mM sodium phosphate, pH 7.5) t 

4 =] B (20 mM sodium phosphate, pH 7.5, 0.5 M NaClh= A] 4S+ Qc}. HAS Q 

Sepharose Aa 可 ASA] 7] ]a1 ae: A=5CV Sy 日 | 2o]4] 习 虽 鼠 Asst 

ee AS 27) SF, 0~100% 9] EE 71712 HW BE SCV Sy AAAS 
Se St ATH. 
Phenyl 42 °]-8 3 HY A AAS 3] a 可 习 A (20 mM sodium phosphate, pH 

7.0, 1.5 M (NH4)2S04)$} #] =} B (20 mM sodium phosphate, pH 7.0)S “| 43} ty. 

da as Phenyl % Aol] 2S] 71 SL, HS] AS 5 CV Selo] 日 So] Ao we 
ACs UY AS N71 et &, 0~-100%2] EE 727] 4A BS SCV SY FF 

Ba AS Se a+Ac}, 0 

OFAN SI 2} HO] Al] PH203] 百 全 轉 包含 turbidimetric assay} substrate-gel assay, 

Morgan-Elson assay = °|-2-3}°] 44s} Qi}, 

Turbidimetric assay3= 6] 2-7 241s} SE RIBSA) Se} A] AAS AAS 

SUES Ol Ss}o] SA Ss YH OH, PH20] 2] a 3] WEB AO] 
7h arte HE SER Se AL S77} AA ET}. 3] SL] Ul] PH20 
(Sigma)= 1, 2, 5, 7.5, 10, 15, 20, 30, 50, 60 Unit/mL =] A] 3] 4] S}o] 2} FHL] 
eH] etc}, 4 a el tw A ASS enzyme diluent buffer (20 mM Tris-HCl, pH 7.0, 

77 mM NaCl, 0.01% (w/v) bovine serum albumin)ol -2- 8] 3+] 100X, 300X, 600X, 

1200X, 2400X =] A] 3] A} s+} Zt Hol] BH] Ste}. BS FEO 3 mg/mL? 
6] SEU CA] BH S| SE S7; 0.3 mg/mL 习习 10 赋 S| A] Sto] 2} FS] 早 司 才 
180 ul7 =] A] etc}. s]A] oo] SF BUCA] SH] SAS 60 wl Pal = esp} 

37°C AT 45424 Zk BE-S-A] Z1C}, 二 号 o] 2UA 96-well plateol] Bt-s-A] Z] 百 全 50 

0S} acidic albumin solution 250 ul 2 welll) ‘3 31 10% 21 41S et = 600 
om?) A] 24 Ale S3Es Sas, 

one 

Substrate-gel assay3= "+ ¥4 4!-2- 10% SDS gel (0.17 mg/mL 3] == 41 Sho A 

LA) Zt Eek AZ] BES S51, 2.5% Triton X-100 (w/v) }-B HAT 4 Coll Ay 241 Zt 
“5 ot SDS= Al 7] SEC}. ©] -= 50 mM sodium phosphate, pH 7.0, 150 mM NaCl 

4 5] ol] A] PH202] 习习 281 37 CoAT 1~4 A) ZS Ot BAD BE-S-S 計 芯 , 0.5% 
Alcian Blue 入 | OFS o| -2 roll A Pae Al 2. 2. 4 Au A SE OF cH, 3] ot co 亞 EAL} A 各 全 本 才 ot CT ace 

Alcian Blue 4] 2f-2 de-staining solution S °]-26}°4 4] 7] 36}9) TC}. Alcian Blue 引 

SAVE] SDS gel2| AAZIS BOF, WES Ae act. 

Gul zl o] S OFA) S- dynamic light scattering(DLS) & °] 23 $ALE SA, 

Sypro-Orange dye= °]-2-6}] real-time PCR] 4] = $ melting temperature (T,,), 
a8: es AT AA 人 序 证 育 全 習 勺 含 SAGE HH EOe 

SHEE SAS Wo] Ass of2 a wAte| 34 

司 生 24 St7| seo) ZEEE} Ory eb] OS EPH ZO] He AT, ) a Op 

PETE ATH. 
= wry ol] A] a] 4} et PH20 HO] Aol] 2] St = AAS ofp] AS] APSE
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[268] 

[269] 

ee EY of] UP Bo] a] Sol] A], C-2E tol] 6xHis-tago] 4-4} 31 下 o| 庆 所 HMO 下 

313 S/O 31, 6xHis-tag°] Siz HW) a= HPS BBs Wow, cyto 

6xHis-tago] “2 2+ 2] 493 =] OFA SI PH20 (L36-S490)& WTS 3) S99 51, 

6xHis-tag°] 912A] C-2 eto] Y482 SoA] AAS Vz) OFA a PH20 

(L36~Y482)2 HW2= SY S+Sct.
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[270] [3:11] 

= Bo] TS PH20 HojAfo] ol 下 生 A Su A Asst Ss 
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3a 4| Bt AS 

HS 

LNFRAPPVIPNVPFLWAWNAPSEFCLGKFDEPLDM 

SLESFIGSPRINATGQGVTIFYVDRLGYYPYIDSITGV 

TVNGGIPQKISLQDHLDKAKKDITFYMPVDNLGM 

AVIDWEEWRPTWARNWKPKDVYKNRSIELVQOQ 
M345T, S347T, M348K, 

NVQLSLTEATEKAKQEFEKAGKDFLVETIKLGKLLRP 
K349E, L352Q, 1353A 

NHLWGYYLFPDCYNHHYKKPGYNGSCFNVEIKRN 
L354], D355K, N356E, 

HM1 | 60 DDLSWLWNESTALYPSIYLNTQQSPVAATLYVRNR 
E359D, 1361T, 

VREAIRVSKIPDAKSPLPVEAYTRIVFIDQVLKFLSQ 
N363G = 1234 

DELVYTFGETVALGASGIVIWGTLSITRTKESCQAIK 
OHO AS ALSPSrch. 

EYMDTTLGPYINVTLAAKMCSQVLCQEQGVCIRK 

NWNSSDYLHLNPDNFAIQLEKGGKFTVRGKPTLED 

LEQFSEKFYCSCYSTLSCKEKADVKDTDAVDVCIAD 

GVCIDAFLKPP METEEPQIFYNASPSTLS 

LNFRAPPVIPNVPFLWAWNAPSEFCLGKEDEPLDM 

Y365F, I367L, L371S, | SLFSFIGSPRINATGQGVTIFYVDRLGYYPYIDSITGV 

ants A372G, K374L, M375L, | TVNGGIPQKISLQDHLDKAKKDITFYMPVDNLGM 
61 

V379A = 7H AVIDWEEWRPTWARNWEPKDVYKNRSIELVQQQ 

OD] ARS A SHStCH. | NVOLSLTEATEKAKQEFEKAGKDFLVETIKLGKLLRP 

NHLWGYYLEPDCYNHHYKKPGYNGSCFNVEIKRN          
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DDLSWLWNESTALYPSIYLNTQQSPVAATLYVRNR 

VREAIRVSKIP DAKSPLPVFAYTRIVFTDQVLKFLSQ 

DELVYTFGETVALGASGIVIWGTLSITRTKESCQAIKE 

YMDTTLNPFILNVTSGALLCSQALCQEQGVCIRKN 

WNSSDYLHLNPDNFAIQLEKGGKFTVRGKPTLEDL 

EQFSEKFYCSCYSTLSCKEKADVKDTDAVDVCIADG 

VCIDAFLKPPMETEEPOIFYNASPSTLS 

  

62 

M345T, $347T, M348K, 

K349E, 1352Q, L353A, 

13541, D355K, N356E, 

E359D, I361T, N363G, 

Y365F, I367L, 13715, 

A372G, K374L, M3751, 

V379A 至 1991 

LNFRAPPVIPNVPFLWAWNAPSEFCLGKFDEPLOM 

SLFSFIGSPRINATGQGVTIFYVDRLGYYPYIDSITGV 

TVNGGIPQKISLQDHLDKAKKDITFYMPVDNLGM 

AVIDWEEWRPTWARNWEPKDVYKNRSIELVQQQ 

NVQLSLTEATEKAKQEFEKAGKDFLVETIKLGKLLRP 

NHLWGYYLFPDCYNHHYKKPGYNGSCFNVEIKRN 

DDLSWLWNESTALYPSIVLNTQQSPVAATLYVRNR 

VREAIRVSKIPDAKSPLPVFAYTRIVFTDQVLKFLSQ 

DELVYTEGETVALGASGIVIWGTLSITRTKESCQAIK 

EYMDTTLGPFILNVTSGALLCSQALCQEQGVCIRK 

NWNSSDYLHLNPDNFAIQLEKGGKFTVRGKPTLED 

LEQFSEKFYCSCYSTLSCKEKADVKDTDAVDVCIAD 

GVCIDAFLKPP METEEPQIFYNASPSILS 

      63   G340V, T3415, La42W, 

S343E, B44N, M345T,   LNFRAPPVIPNVPFLWAWWNAPSEFCLGKFDEPLDM SLFSFIGSPRINATGOQGVTIFYV DRLGYYPYIDSITGV 
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$3477, M348K, K349E, 

L352Q, L353A, L354], 

D355K, N356E, E359D, 

I361T, N363G 2 1701 

Off eats Al SEC. 

TVNGGIPQKISLQDHLDKAKKDITFYMPVDNLGM 

AVIDWEEWRPTWARNWKPKDVYENRSIELVQQQ 

NVQLSLTEATEKAKQEF EKAGKDFLVETIKLGKLLRP 

NHLWGYYLFPDCYNHHYKKPGYN GSCFNVEIKRN 

DDLSWLWNESTALYPSIYLN TQQSPVAATLYVRNR 

VREAIRVSKIP DAKSPLPVFAYTRIVFTDQVLKFLSQ 

DELVYTFGETVALGASGIVIWVSWENTRTKESCQA 

IKEYMDTTLGPYINVTLAAKMCSQVLCQEQGVCIR 

KNWNSSDYLHLNPDNFAIQLEKGGKFTVRGKPTLE 

DLEQFSEKFYCSCYSTLSCKEKADVKDTDAVDVCIA 

DGVCIDAFLKPPMETEEPQIFYNASPSTLS 

  

  
HM6 

    
M345T, 53471, M348K, 

K349E, 13520, L353A, 

L3541, D355K, N35S6E, 

E359D, 1361T & 11 7}   
LNFRAPPVIPNVPFLWAWNAPSEFCLGKFDEPLDM 

SLFSFIGSPRINATGQGVTIFYVDRLGYYPYIDSTT GV 

TVNGGIPQKISLQDHLDKAKKDITFYMPVDNLGM 

AVIDWEEWRPTWARN WEPKDVYENRSIELVOQOO 

NVQLSLTEATEKAKQEFEKAGKDFLVETIKLGKLLRP 

NHLWGYYLFPDCYN HHYKKPGYN GSCFNVEIKRN 

DDLSWLWNESTALYPSIYLN TQQSPVAATLYVRNR 

VREAIRVSKIPDAKSPLPVFAYTRIVFTDOVLKFLSQ 

DELVYTFGETVALGASGIVIWGTLSITRIKESCOAIK 

EYMDTTLNPYINVTLAAKMCSOVLCQEQGVCIRK 

NWN SSDYLHLN PONFAIOLEKGGKFTVRGKPTLED 
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LEQFSEKFYCSCYSTLSCKEKADVKDTDAVDVCIAD 

GVCIDAFLKPP METEEPOIFYNASPSITLS 

  

65 

G340V, T3418 L342W 

$343E, I44N, M3451, 

$3477, M348K, K349E, 

1352Q, 1353A, L354], 

D355K, N356E, E359D, 

1361TH 167} 

LNFRAPPVIPNVPFLWAWNAPSEFCLGKFDEPLDM 

SLFSFIGSPRINATGQGVTIFYVDRIGYYPYIDSHGV 

TVNGGIPQKISLQDHLDKAKKDITFYMPVDNIGMA 

VIDWEEWRPTWARN WKPKDVYKNRSIELVOQQON 

VOLSLTEATEKAKQEFEKAGKDFIVETIKIGKLLRPN 

HLWGYYLFPDCYNHHYKKPGYNGSCFNVEIKRND 

DLUSWLWINESTALYPSIYLN TQQSPVAATLYVRNRVR 

EAIRVSKIP DAKSPLPVFAYTRIVF TDQVLKFLSQDEL 

VYTFGETVALGASGNIWVSWENTRTKESCOAIKE 

YMBTTLNPYINVTLAAKMCSOVLCOEQGVCIRKN 

WNSSDYLHLNPDNFAIOLEKRGGKFIVRGKPTLEDL 

EQFSEKFYCSCYSTLSCKEKADVK DIDAV DVCIADG 

VCIDAFLKPPMETEEPQIFYNASPSTLS 

  

    66   
1344N, M345T, $3471, 

M348K, K349E, L352Q, 

L353A, L3541, D355K, 

N356E, E359D, B61TR 

1274 OfO] + Are 

說 圖 對 中 条 www   
LNFRAPPVIPNVPFLWAWNAPSEFCLGKFDEPLDM 

SLFSFIGSPRINATGQGVTIFYVDRLGYYPYIDSITGV 

TVNGGIPQKISLQDHLDKAKKDITFYMPVDNIGMA 

VIDWEEWRPTWARNWEPKDVYKNRSIELVQQQN 

VQLSLTEATEKAKQEFEKAGKDFLVETIKLGKLLRPN 

HLWGYYLFPDCYNHHYKKPGYNGSCFNVEIKRND 

DLSWLWIN ESTALYPSIVLN TQQSPVAATLYVRN RVR 
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EAIRVSKIP DAKSPLPVFAYTRIVF TDQVLKFLSQDEL 

VYTFGETVALGASGIVIWGTLSNTRTKESCQAIKEY 

MDTTLUNPYIINVTLAAKMCSQVLCQEQGVCIRKN 

WNSSDYLHLNPDNFAIQLEKGGKFTVRGKPTLEDL 

EQFSEKFYCSCYSTLSCKEKAD VKDTDAVDVCIADG 

VCIDAFLKPPMETEEPQIFYNASPSTLS 

  

67 

$3435, 44N, M3451, 

$3471, M348K, K3495, 

L352Q, L353A, L354], 

D355K, N3S6E, ES59D, 

B61TH 1374 

OfO| LARS AISHSECH, 

LNFRAPPVIPNVPFLWAWNAPSEFCLGKFDEPLDM 

SLFSFIGSPRINATGQGVTIFYVDRLGYYPYIDSITGV 

TVNGGIPQKISLQDHLDKAKKDITFYMPVDNIGMA 

VIDWEEWRPTWARNWEPKDVYKNRSIELVQQQN 

VQLSLTEATEKAKQEFEKAGKDFIVETIKIGKLLRPN 

HLWGYYLFPDCYNHHYKKPGYNGSCFNVEIKRND 

DLSWLWNESTALYPSIYLN TQQSPVAATLYVRNRVR 

EAIRVSKIP DAKSPLPVFAYTRIVF TDQVLKFLSQDEL 

VYTFGETVALGASGIVIWGTLENTRTKESCQAIKEY 

MDTTLNPYINVTLAAKMCSQVLCQEQGVCIRKN 

WNSSDYLHLNPDNFAIQLEKGGKFIVRGKPTLEDL 

EQFSEKFYCSCYSTLSCKEKADVKDTDAVDVCIADG 

VCIDAFLKPPMETEEPQIFYNASPSTLS 

      68   L342W, $343E, 144N, 

M345T, S347T, M348K, 

K349E, L352Q, L353A,   LNFRAPPVIPNVPFLWAWNAPSEFCLGKFDEPLDM SLFSFIGSPRINATGQGVTIFYVDRLGYYPYIDSITGV 

TVNGGIPQKISLQDHLDKAKKDITFYMPVDNLGM 

   



WO 2020/022791 

[275] 

43 

PCT/KR2019/009215 

  

L354], D355K, N356E, 

E359D, 361T2 1474 

AVIDWEEWRPTWARN WKPKDVYENRSIELVQQQ 

NVQLSLTEATEKAKQEFEKAGKDFLVETIKLGKLLRP 

NHLWGYYLFPDCYNHHYKKPGYNGSCFNVEIKRN 

DDLSWLWNESTALYPSIVLNTQQSPVAATLWRNR 

VREAIRVSKIPDAKSPLPVFAYTRIVFTDQVLKFLSQ 

DELVYTFGETVALGASGIVIWGTWENTRTKESCQA 

IKEYMDTTLNPYINVTLAAKMCSQVLCQEQGVCI 

RKNWNSSDYLHLNPDNFAIQLEKGGKFTVRGKPTL 

EDLEQFSEKFYCSCYSTLSCKEKADVKDTDAVDVCI 

ADGVCIDAFLKP PMETEEPQIFYNASPSTLS 

  

  
HM11 

  
69 

  
M345, $3477, M348K, 

K349E, L352Q, L353A, 

13541, D355K, N356E, 

£359D, 1361T Y365F, 

I367L= 1374 O}O] 4 at 

HAS Alstetct.   
LNFRAPPVIPNVPFLWAWNAPSEFCLGKFDEPLDM 

SLFSFIGSPRINATGQGVTIFYVDRLGYYPYIDSITGV 

TVNGGIPQKISLQDHLDKAKKDITFYMPVDNIGMA 

VIDWEEWRPTWARNWEPKDVYKNRSIELVQQQN 

VQLSLTEATEKAKQEF EKAGKDFLVETIKIGKLLRPN 

HLWGYYLFPDCYNHHYKKPGYNGSCFNVEIKRND 

DLSWLWNESTALYPSIYVLNTQQSPVAATLYVRNRVR 

EAIRVSKIPDAKSPLPVFAYTRIVETDQVLKFLSQDEL 

VYTFGETVALGASGIVIWGTLSITRTKESCQAIKEYM 

DTTLNPFILNVTLAAKMCSQVLCQEQGVCIRKNW 

NSSDYLHLNPDNFAIQLEKGGKFTVRGKPTLEDLEQ 

FSEKFYCSCYSTLSCKEKADVKDTDAV DVCIADGVCI 
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DAFLKPPMETEEPQIFYNASPSTLS 

  

70 

M3451, $3477, M348K, 

K349E, 1352Q, 1353A, 

1354], D355K, N356E, 

£359D, 13617, YS65F, 

I367L, 13718, A372GR 

157} Of}O] Ar AIS 

A/SHSECH. 
Frome ee 

LNFRAPPVIPNVPFLWAWNAPSEFCLGKFDEPLDM 

SLFSFIGSPRINATGQGVTIFYVDRLGYYPYIDSITGV 

TVNGGIPQKISIQDHLDKAKKDITFYMPVDNIGMA 

VIDWEEWRPTWARNWKPKDVYKNRSIELVQQQN 

VQLSLTEATEKAKQEFEKAGKDFIVETIKLGKLLRPN 

HLWGYVLFPDCYN HHYKKPGYNGSCENVEIKRND 

DLSWLWNESTALYPSIYLNTQQSPVAATLYVRNRVR 

EAIRVSKIPDAKSPLPVFAYTRIVETOQVIKFLSQDEL 

VYTFGETVALGASGIVIWGTLSITRTKESCQAIKEYM 

DTTLINPFILNVISGAKMCSQVLCQEQGVCIRKNW 

NSSDYLHLNPDNFAIQLEKGGKFTVRGKPTLEDLEQ 

FSEKFYCSCYSTLSCKEKADVKDTDAVDVCIADGVCI 

DAFLKPPMETEEPQIFYNASPSTLS 

  

    71   
M345T, $3477, M348K, 

K349E, L352Q, L353A, 

13541, D355K, N356E, 

E359D, I361T# 117} 

OFA AHS 

Al Stops, N-B ETS] 

F38 Z7l QA 

名 唔 天 中   
FRAPPVPNVPFLWAWNAPSEFCLGKFDEPLDMSL 

FSFIGSPRINATGOGVTIFYVDRLGYYPYIDSITIGVIV 

NGGIPOKISLODHLDKAKKDUTFYMPVDNLGMAVI 

DWEEWRP TWARN WKPKDVYKN RSIELVQQOQNV 

QLSLTEATEKAKQEF EKAGKDFLVETIKLGKLLRPNH 

LWGYYLFPDCYN HHYKKPGYNGSCFNIVEIKRNDD 

LSWLWNESTALYPSIVLNTQQSPVAATLWRNRVR 

EAIRVSKIPDAKSPLPVFAYTRIVFTDQVLKFLSQDEL 
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VYTFGETVALGASGIVIWGTLSITRTKESCQAIKEY 

MDTTLNPYINVTLAAKMCSQVLCQEQGVCIRKN 

WNSSDYLHLNPDNFAIQLEKGGKFTVRGKPTLEDL 

EQFSEKFYCSCYSTLSCKEKADVKDTDAVDVCIADG 

VCIDAFLKEPPMETEEPQIFYNASPSTLS 

  

HM14 72 

M345T, $347T, M348K, 

KS49E, 13520, L353A, 

13541, D355K, N356E， 

£3590, 1361T= 1174 

OFOJ EAS Al Stop, 

LNFRAPPVIPNVPFLWAWNAPSEFCLGKFDEPLDM 

SLFSFIGSPRINATGQGVTIFYVDRLGYYPYIDSITGV 

TVNGGIPQKISLQDHLDKAKKDITFYMPVDNLGMA 

VIDWEEWRPTWARNWEPKDVYKNRSIELVQQQN 

VQLSLTEATEKAKQEFEKAGKDFIVETIKIGKLLRPN 

HLWGYYLFPDCYNHHYKKPGYNGSCFENVEIKRND 

DLSWLWNESTALYPSIYLNTQQSPVAATLYVRNRVR 

EAIRVSKIPDAKSPLPVFAYTRIVFTDQVLKFLSQDEL 

VYTFGETVALGASGIVIWGTLSITRTKESCQAIKEYM 

DTTLNPYINVTLAAKMCSQVICQEQGVCIRKNW 

NSSDYLHLNPDNFAIQLEKGGKFTVRGKPTLEDLEQ 

FSEKFYCSCYSTLSCKEKADVKDT DAVDVCIADGVC] 

    HM15   73   M345T, $347T, M348K, 

K349E, L352Q, L353A, 

13541, D355K, N356E, 

E359D, I361T= 117}   LNFRAPPVIPNVPFLWAWNAPSEFCLGKFDEPLDM SLFSFIGSPRINATGQGVTIFYVDRIGYYPYIDSIIGV 

TVNGGIPQKISLODHLDKAKKDITFYMPVDNLGMA 

VIDWEEWRPTWARNWEPRKDVYVENRSIELIVQQQN 

VOQLSLTEATEKAKQEF EKAGKDFIVETIKIGKLLRPN 
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HLWGYYLF PDCYN HHYKKPGYNGSCFNVEIKRND 

DLSWLWNESTALYPSIYLN TQQSPVAATLYVRNRVR 

EAIRVSKIPDAKSPLPVFAYTRIVFTDQVLKFLSQDEL 

VYTFGETVALGASGIVIWGTLSITRTKESCQAIKEYM 

DTTLINPYIINVTLAAKMCSQVICQEQGVCIRKNW 

NSSDYLHLNPDNFAIQLEKGGKFTVRGKPTLEDLEQ 

FSEKFYCSCYSTLSCKEKADVKDTDAVDVCIADGVCI 

DAF 

  

M345T, $3471, M348K, 

K349E, 1352Q, L353A, 

L354], D355K, N356E, 

LNFRAPPVIPNVPFLWAWINAPSEFCLGKF DEPLDM 

SLFSFIGSPRINATGQGVTIFYVDRLGYYPYIDSITGV 

TVNGGIPQKISLO DHLDKAKKDITFYMPVDNIGMA 

VIDWEEWRPTWARN WKP KDVYKNRSIELVQQOQN 

VQLSLTEATEKAKQEFEKAGKDFIVETIKIGKLLRPN 

HLWGYYLF POCYN HHYKKPGYNGSCEN VEIKRND 

    
HM16 | 74 | E359D,1361T@ 117 | DLSWLWNESTALYPSIVLNTQQSPVAATLYVRNRVR 

OFO| EARS ALSLSED, | EAIRVSKIPDAKSPLPVFAYTRIVFTDQVLKFLSQDEL 

P4712] F}2S417] | VYTFGETVALGASGIVIWGTLSITRTKESCQAIKEYM 

Che SCtStch | DTTLNPYINVTLAAKMCSQVLCQEQGVCIRKNW 

NSSDYLHLNPDNFAIQLEKGGKFTVRGKPTLEDLEQ 

FSEKFYCSCYSTLSCKEKADVKDTDAVDVCIADGVCI 

DAFLKP 

HM17 | 75 FRGPLLPNRPFLWAWNAPSEFCLGKFDEPLDMSLF     136~V472] OfO)tc APS      
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FRGPLLPNRE 

A] Sto}, M3457, 

$3477, M348K, K349E, 

1352Q, L353A, L354], 

D355K, N356E, E359D, 

B61TE 117] 

OO) ARS 計生 對 中 a 

SFIGSPRINATGQGV TIFYVDRLGYYPYIDSITIGVTVN 

GGIPQKISLQODHLDKAKKDITFYMPVDNLGMAVID 

WEEWRPTWARN WKPKDVYKNRSIELVOQQNVOQL 

SLTEATEKAKQEF EKAGKDFIVETIKLGKLLRPNHLW 

GYYLFPDCYN HHYKKPGYNGSCFNVEIKRNDDLS 

WLWNESTALYPSIYLN TQQSPVAATLYVRNRVREAI 

RVSKIPDAKSPLPVFAYTRIVFTDQOVLKFLSQDELWYT 

FGETVALGASGIVIWGTLSITRIKESCQAIKEYMDT 

TLNPYINVTLAAKMCSOVICQEQGVCIRENWNSS 

DYLHLNPDNFAIQLEKGGKFTVRGKPTLEDLEQFSE 

KFYCSCYSTLSCKEKADVKDT DAVDVCIADGVCDA 

FLKPPMETEEPQIFYNASPSTLS 

  

  HM18   76   
L36~A529] Of O/ are 

FRGPLLPNRPFTIV2 

Al eto} al, M3457, 

S347T, M348K, K349E, 

L352Q, L353A, L354], 

D355K, N356E, E359D, 

136172 1174 

OFO| TAS 放生 全 中   
FRGPLLPNRPFTTVWNAPSEFCLGKFDEPLDMSLF   

SFIGSPRINATGQGVTIFYVDRLGYYPYIDSITGVTVN 

GGIPQKISLQDHLDKAKKDITFYMPVDNLGMAVID 

WEEWRPTWARN WEKPKDVYKNRSIELVQQQNVQL 

SLTEATEKAKQEF EKAGKDFIVETIKLGKLLRPNHLW 

GYYLFPDCYNHHYKKPGYNGSCFNVEIKRNDDLS 

WLWNESTALYPSIYLNTQQSPVAATLYVRNRVREAI 

RVSKIPDAKSPLPVFAYTRIVE TDQVLKFLSQDELVYT 

FGETVALGASGIVIWGTLSITRTKESCQAIKEYMDT 

TLNPYINVTLAAKMCSOVICQEQGVCIRKNWNSS 
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DYLHLNPDNFAIQLEKGGKFTVRGKPTLEDLEQFSE 

KFYCSCYSTLSCKEKADVKDT DAVDVCIADGVCIDA 

FLKPPMETEEPQIFYNASPSTLS 

  

L342W, S343E, 44N, 

M345T, S347T, M348K, 

K349E, L352Q, L353A, 

13541, D355K, N356E, 

E359D, 361TH. 147] 

HMi9 rei 

FRAPPVIPNVPFLWAWNAPSEFCLGKFDEPLDMSL 

FSFIGSPRINATGQGVTIFYVDRLGYYPYIDSITGVTV 

NGGIPQKISLQDHLDKAKKDITFYMPVDNLGMAVI 

DWEEWRPTWARN WKPKDVYKNRSIELVQQQNV 

QLSLTEATEKAKQEFEKAGKDFLVETIKLGKLLRPNH 

LWGYYLFPDCYN HHYKKPGYNGSCFNVEIKRNDD 

LSWLWNESTALYPSIYLNTQQSPVAATLYRNRVR 

EAIRVSKIP DAKSPLPVFAYTRIVF TOQVLKFLSQDEL 

VYTFGETVALGASGIVIWGTWENTRTKESCQAIKE 

YMDTTLNPYINVTLAAKMCSQVLCQEQGVCIRKN 

WNSSDYLHLNPDNFAIQLEKGGKFTVRGKPTLEDL 

EQFSEKFYCSCYSTLSCKEKADVKDTDAVDVCIADG 

VCIDAFLK 

  

L342W, S343, B44N, 

M345T, $347T, M348K, 

KS49E, 13520, L353A, 
HM20 78 

L354], D355K, N356E, 

E359D, 1I361T2 147] 

OO Ar AIS         FRAPPVIPNVPFLWAWNAPSEFCLGKFDEPLDMSL FSFIGSPRINATGQGVTIFYVDRLGYYPYIDSITGVTV 

NGGIP OKISLQ DHLDKAKKDTTFYMPVDNLGMAVI 

DWEEWRPTWARN WKPKDV YEN RSIELVQQONV 

QLSLTEATEKAKQEFEKAGKDFLVETIKLGKLLRPNH 

LWGYYLFPDCYN HHYKKPGYNGSCFNVEIKRNDD 
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F38 Zt] QFOlL Ad 

F468 奸 7| CLS Ol 

伍 叫 天 中 

LSWLWINESTALYPSIVLN TQOSPVAATLY/RNRVR 

EAIRVSKIP DAKSPLPVFAYTRIVFTDQVLEFLSQDEL 

VYTFGETVALGASGINIWG TWENTRTKESCQAIKE   

YMDTTLNPYBNVTLAAKMCSQVLCQEQGVCIRKN 

WNSSDYLHLNPDNFAIQLEKGGKFIVRGKPTLEDL 

EQFSEKFYCSCYSTLSCKEKADVKDTDAVDVCIADG 

VCIDAF 

  

TS418, L342W, S343E, 

TS44N, M345T, $3471, 

M348K, K349E, L352Q, 

LNFRAPPVIPNVPFLWAWINAPSEFCLGKFDEPLDM 

SLFSFIGSPRINATGOGVTIFYVDRLGYYPYIDSITGYV 

TVNGGIPOKISLODHLDKAKKDITFYM PVDNLGM 

AVIDWEEWRPTWARN WKPKDVYENRSIELVQOQQ 

NVOQOLSLTEATEKAKQEFEKAGKDFLVETIKLGKLLRP 

NHLWGYYLFP DCYNHHYKKPGYNGSCFNVEIKRN 

    
HM21 79 L353A, L3541, DS55K, | DDLSWLWWNESTALYPSIVLNTQOSPVAATLYVRNR 

N356E, E359D, I361T& | VREAIRVSKIPDAKSPLPVFAYTRIVF TDQVLKFLSQ 

157} OFO] At Zt7[B | DELVYTFGETVALGASGIVIWGSWENTRTKESCQA 

Al Ststct. IKEYMDTTLNPYINVTLAAKMCSOVLCQEQGVCI 

RKNWN SSDYLHLNPDNFAIQLEKGGKFTVRGKPTL 

EDLEQFSEKFYCSCYSTLSCKEKADVEKDTDAVDVCI 

ADGVCIDAFLKPPMETEEPQIFYNASPSILS 

HM24 80 M345T, $347T, M348K, | APPVIPNVPFLWAWNAPSEFCLGKFDEPLDMSLFS     K349E, L352Q, L353A,   FIGSPRINATGQGVTIFYDRLGYYPYIDSITGVIVN    
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13541, D355K, N356E, 

E359D, 361TH 1174 

OH 條 FS 

GGPQKISLODHLDKAKKDITFYMPVDNLGMAVID 

WEEWRPTWARN WEP KDVYEKNRSIELVQOQONVQ 

LSLTEATEKAKQEFEKAGKDFLVETIKLGKLLRPNHL 

WGYYLFPDCYNHHYKKPGYNGSCFNVEIKRNDDL 

SWLWWNESTALYPSIYLN TQQSPVAATLYVRNRVRE 

AIRVSKIPDAKSPLPVFAYTRIVF TDQVLKFLSQDELV 

YTFGETVALGASGIVIWGTLSITRIKESC QAIKEYM 

DTTLNPYINVTLAAKMCSOVLCQEQGVCIRKNW 

NSSDYLHLNPDNFAIQLEKGGKF TVRGKPTLEDLE 

OFSEKFYCSCYSTLSCKEKADVEDTDAVDVCIADG 

VCIDAFLKPPMETEEPQIFYNASPSTLS 

  

  
HM25 

  
81 

  
M345T, S347T, M348K, 

K3496, L352Q, L353A, 

L3541, D355K, N356E, 

E359D, 361T= 1174 

OFO[ EAS ASSP, 

N-SHEFO] p42 和 7 

SoA, 全 中 中 中   
PVIPNVPFLWAWNAPSEFCLGKFDEPLDMSLFSFIG 

SPRINATGQGVTIFYVDRLGYYPYIDSITGVIVNGGI 

PQKISLQDHLDKAKKDITFYMPVDNLGMAVIDWE 

EWRPTWARNWKPKDVYKNRSIELVQQQNVQLSL 

TEATEKAKQEFEKAGKDFLVETIKLGKLLRPNHLWG 

YYLFPDCYNHHYKKPGYNGSCFNVEIKRNDDLSW 

LWNESTALYPSIYLNTQQSPVAATLYWRNRVREAIR 

VSKIPDAKSPLPVFAYTRIVFTDQVLKFLSQDELVYT 

FGETVALGASGIVIWGTLSITRTKESCQAIKEYMDT 

TLNPYBNVTLAAKMCSQVLCQEQGVCIRKNWNSS 

DYLHLNPDNFAIQLEKGGKFTVRGKPTLEDLEQFSE 
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283] KFYCSCYSTLSCKEKADVKD TDAVDVCIADGVCID 

AFLKPPMETEEPQIFYNASPSTLS 

LNFRAPPVIPNVPFLWAWNAPSEFCLGKFDEPLDM 

L342W, $343, 1344N, | SLESFIGSPRINATGQGVTIFYVDRLGYYPYIDSITGV 

M345T, $347T, M348K, | TVNGGIPQKISLQDHLDKAKKDITFYMPVDNLGM 

K349E, L352Q, 353A, | AVIDWEEWRPTWARNWKPKDVYKNRSIELVQQQ 

L354], D355K, N356E, | NVQLSLTEATEKAKQEFEKAGKDFLVETIKLGKLLRP 

E359D, 1361T@ 147 | NHLWGYVLFPDCYNHHYKKPGYNGSCFNVEIKRN 

HM29 | 82 OfD|t- AF 和 7| 量 | DDLSWLWNESTALYPSIYLNTQQSPVAATLWRNR 

X|StS-D, N- 侍 Elel | VREAIRVSKIPDAKSPLPVFAYTRIVFTDQVLKFLSQ 

136 71 人 Old | DELVYTFGETVALGASGIVIWGTWENTRTKESCQA 

登 夺 车 卫 C- 侍 外 sl | IKEYMDTTLNPYINVTLAAKMCSQVLCQEQGVCI 

A467 和 H7| CHZoAd | RKNWNSSDYLHLNPDNFAIQLEKGGKFTVRGKPTL 

AICHStC} EDLEQFSEKFYCSCYSTLSCKEKADVKDTDAVDVCI 

ADGVCIDA 

L342W, $3436, 1344N, | LNFRAPPVIPNVPFLWAWNAPSEFCLGKFDEPLDM 

M345T, S347T, M348K, | SLFSFIGSPRINATGQGVTIFYVDRLGYYPYIDSITGV 

K349E, L352Q, L353A, | TVNGGIPQKISLQDHLDKAKKDITFYMPVDNLGM 

HM30 | 83 | 13541 D355K, N356E, | AVIDWEEWRPTWARNWKPKDVYKNRSIELVQQQ 

E359D, 136172 147 | NVQLSLTEATEKAKQEFEKAGKDFLVETIKLGKLLRP 

OHFdl 畫 盡量” | NHLWGYYLFPDCYNHHYKKPGYNGSCFNVEIKRN 

說 對 本 鼠 , N- 时 Etel | DDLSWLWNESTALYPSIYLNTQQSPVAATLYVRNR            
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C464 Ft7| CLS OA 

ectelct. 

VREAIRVSKIPDAKSPLPVFAYTRIVETDQVLKFLSQ 

DELVYTFGETVALGASGIVIWGTWENTRTKESCQA 

IKEYMDTTLNPYINVTLAAKMCSQVLCQEQGVCI 

RKNWNSSDYLHLNPDNFAIQLEKGGKFTVRGKPTL 

EDLEQFSEKFYCSCYSTLSCKEKADVKD TDAVDVCI 

ADGVC 

  

L342W, S343, IS44N, 

M3451, $3477, M348K, 

K349E, L352Q, L353A, 

13541, D355K, N356E, 

E359D, 1361T= 147} 

LN FRAPPVIPNVPFLWAWINAPSEFCLGKFDEPLDM 

SLFSFIGSPRINATGQGVTIFYVDRLGYYPYIDSITGV 

TVNGGIPORISLQODHLDKAKKDITFYMPVDNLGM 

AVIDWEEWRP TWARN WKPKDVYENRSIELVOQO 

NVQLSLTEATEKAKQEFEKAGKDFLVETIKLGKLLRP 

NHLWGYYLFP DCYNHHYKKPGYNGSCFNVEIKRN 

    
HM31 | 84 Oh 下 年 7| 旱 | DDLSWLWNESTALYPSIYLNTQQSPVAATLYRNR 

A|SHOED, N-Stcto} | VREAIRVSKIPDAKSPLPVFAYTRIVFTDQVLKFLSQ 

L36 Zt7| QtoAl | DELVYTFGETVALGASGIVIWGTWENTRTKESCQA 

AICHE], C-Stcto| | IKEYMDTTLNPYINVTLAAKMCSQVLCQEQGVCI 

D461 217] CHSolAq | RKNWNSSDYLHLNPDNFAIQLEKGGKFTVRGKPTL 

全局 天 中 EDLEQFSEKFYCSCYSTLSCKEKADVKDTDAVDVCI 

AD 

L342W, S343E, B44N，| LNFRAPPVIPNVPFLWAWNAPSEFCLGKFDEPLDM 

HM32 | 85     M345T, $3477, M348K, 

K349E, L352Q, L353A,   SLFSFIGSPRINATGQGVTIFYVDRLGYYPYIDSITGV TVNGGIP OKISLQDHLDKAKKDITFYMPVDNLGM 

   



WO 2020/022791 

[285] 

53 

PCT/KR2019/009215 

  

L3541, D355K, N356E, 

£359), 861TH 147} 

OPO] AE 盡量 

說 圖 時 衛 , N-gtete| 

136 247] 對 9 

如 時 本 鼠 C-etet jo
 

C458 对 了 | CHS oq 

SCtelch. 

AVIDWEEWRPTWARN WKPKDVYKNRSIELVQQQ 

NVQLSLTEATEKAKQEFEKAGKDFLVETIKLGKLLRP 

NHLWGYYLFPDCYNHHYKKPGYNGSCFNVEIKRN 

DDLSWLWNESTALYPSIYLNTQQSPVAATLYVRNR 

VREAIRVSKIPDAKSPLPVFAYTRIVETDQVLKFLSQ 

DELVYTFGETVALGASGIVIWGTWENTRTKESCQA 

IKEYMDTTLNPYINVTLAAKMCSQVLCQEQGVCI 

RKNWNSSDYLHLNPDNFAIQLEKGGKFTVRGKPTL 

EDLEQFSEKFYCSCYSTLSCKEKADVKDTDAVDVC 

  

HM33 86 

L342W, S343E, 1344fN， 

M345T, S347T, M348K, 

KS49E, 1352Q, L353A, 

L354], D355K, N356E, 

E359D, 1361T= 147} 

OFO[ At HAS 

136 Z17| OIA 

如 中 生 忌 , C-atetol 

V455 217] rHggl 

Sctelct. 

LNFRAPPVIPNVPFLWAWNAPSEFCLGKFDEPLDM 

SLFSFIGSPRINATGQGVTIFYVDRLGYYPYIDSITGV 

TVNGGIPQKISLQDHLDKAKKDITFYMPVDNLGM 

AVIDWEEWRPTWARN WKPKDVYENRSIELVQQQ 

NVQLSLTEATEKAKQEFEKAGKDFLVETIKLGKLLRP 

NHLWGYYLFPDCYNHHYKKPGYNGSCFNVEIKRN 

DDLSWLWNESTALYPSIYLNTQQSPVAATLYVRNR 

VREAIRVSKIPDAKSPLPVFAYTRIVF TDQVLKFLSQ 

DELVYTFGETVALGASGIVIWGTWENTRTKESCQA 

IKEYMDTTLNPYINVTLAAKMCSQVLCQEQGVCI 

RKNWNSSDYLHLNPDNFAIQLEKGGKFTVRGKPTL 

EDLEQFSEKFYCSCYSTLSCKEKADVKDTDAV 

    HP34   87   T3415, L342W, 5343E,   FRAPPVIPNVPFLWAWNAPSEFCLGKFDEPLDMSL    
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I344N, M345T, $3477, 

M348K, K349E, L352Q, 

L353A, L354], D355K, 

N356E, E359D, I361T& 

15 者 OFO[ Ar HAS 

K470 27] ChB oA 

ectect. 

FSFIGSPRINATGQGVTIFYVDRLGYYPYIDSITGVTV 

NGGIPQKISLQDHLDKAKKDITFYMPVDNLGMAVI 

DWEEWRPTWARNWKPKDVYENRSIELVQQQNV 

QLSLTEATEKAKQEFEKAGKDFLVETIKLGKLLRPNH 

LWGYYLFPDCYN HHYKKPGYNGSCFNVEIKRNDD 

LSWLWNESTALYPSIYLNTQQSPVAATLYRNRVR 

EAIRVSKIPDAKSPLPVFAYTRIVETDQVLKFLSQDEL 

VYTFGETVALGASGIVIWGSWENTRTKESCQAIKE 

YMDTTLNPYINVTLAAKMCSQVLCQEQGVCIRKN 

WNSSDYLHINPDNFAIQLEKGGKFTVRGKPTLEDL 

EQFSEKFYCSCYSTLSCKEKADVKDTDAVDVCIADG 

VCIDAFLK 

  

  HM35   88   
L342W 5343E, 1344N, 

M3451 5347T M348K, 

K349E, 1352Q, L353A， 

1354], D355K, N356E, 

E359D, [361T2 147} 

F38 Zt7] Gro Ay 

SCts|O}, C-Betg| 

P472 E77] CLS OA   
FRAPPVIPNVPFLWAWNAPSEFCLGKF DEPLDMSL 

FSFIGSPRINATGQGVTIFYVDRLGYYPYIDSITGVTV 

NGGIPQKISLQDHLDKAKKDITFYMPVDNLGMAVI 

DWEEWRPTWARN WKPKDVYKNRSIELVQQQNV 

QLSLTEATEKAKQEFEKAGKDFLVETIKLGKLLRPNH 

LWGYYLFPDCYN HHYKKPGYNGSCFNVEIKRNDD 

LSWLWNESTALYPSIYLNTQQSPVAATLYVRNRVR 

EAIRVSKIPDAKSPLPVFAYTRIVF TDQVLKFLSQDEL 

VYTFGETVALGASGIVIWG TWENTRTKESCQAIKE 

YMDTTLNPYVIINVTLAAKMCSOVLCQEQGVCIRKEN 
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WNSSDYLHLNPDNFAIQLEKGGKFTIVRGKPTLEDL 

EQFSEKFYCSCYSTLSC REKADVKDTDAVDVCIADG 

VCIDAFLKPP 

  

HM36 89 

L342W, $343E, 1344N， 

M345T, $347T, M348K, 

K349E, 1352Q, L353A, 

L354], D355K, N356E, 

E359D, 1361T= 147} 

F38 471 Sto 

AICHSIOY, C-BEEtO| 

M473 47] CS OA 

Sctelc. 

FRAPPVIPNVPFLWAWNAPSEFCLGKF DEPLDMSL 

FSFIGSPRINATGQGVTIFYVDRLGYYPYIDSITGVTV 

NGGIPQKISLQDHLDKAKKDITFYMPVDNIGMAVI 

DWEEWRPTWARNWKPKDVYKNRSIELVQQQNV 

QLSLTEATEKAKQEFEKAGKDFLVETIKLGKLLRPNH 

LWGYVLFPDCYNHHYKKPGYNGSCFNVEIKRNDD 

LSWLWNESTALYPSIYLNTQQSPVAATLYVRNRVR 

EAIRVSKIPDAKSPLPVFAYTRIVFTDQVLKFLSQDEL 

VYTFGETVALGASGIVIWG TWENTRTKESCQAIKE 

YMDTTLNPYINVTLAAKMCSQVLCQEQGVCIRKN 

WNSSDYLHLNPDNFAIQLEKGGKFTVRGKPTLEDL 

EQFSEKFYCSCYSTLSCKEKADVKDTDAVDVCIADG 

VCIDAFLKPPM 

  

  HM37     L342W S343E, 1I44N, 

M345T, $3477, M348K, 

K349E, 1352Q, L353A, 

L354], D355K, N356E, 

E359D, I361T= 147} 

Oro[ Ar HIS   FRAPPVIPNVPFLWAWNAPSEFCLGKFDEPLDMSL FSFIGSPRINATGQGVTIFYVDRLGYYPYIDSITGVIV 

NGGIP QOKISLQ DHLDKAKKDITFYMPVDNLGMAVI 

DWEEWRPTWARNWKPKDVYKNRSIELVQQONV 

QLSLTEATEKAKQEFEKAGKDFLVETIKLGKLLRPNH 

LWGYYLFPDCYN HHYKKPGYNGSCFNVEIKRNDD 
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F38 S27] QOlAl 

BEts|O4, C-BEtS| 
E474 ZH] CHSOPAd 

adec. 

LSWLWNESTALYPSIVLN TQQSPVAATLYVRN RVR 

EAIRVSKIP DAKSPLPVFAYTRIVF TDQVLKFLSQDEL 

VYTFGETVALGASGNVIWG TWENTRTKESCQAIKE 
  

YMDTTLNPYINVTLAAKMCSOVLCQEQGVCIREN 

WN SSDYLHUNPDNFAIQGLEKGGKFTVRGKPTLEDL 

EQFSEKFYCSCYSTLSCKEKADVKDTDAVDVCIADG 

VCIDAFLKPPME 

  

HM38 91 

L342W S343E, I344N, 

M345, $3477, M348K, 

K349E, 1352Q, L353A, 

13541, D355K, N356E, 

E359D, 136172 1474 

F38 27] QF 

BSG, C-BEtel 

T475 畫 | CHS OA} 

A CHSICH. 

FRAPPVIPNVPFLWAWNAPSEFCLGKFDEPLDMSL 

FSFIGSPRINATGQGVTIFYVDRLGYYPYIDSITGVIV 

NGGIPQKISLQDHLDKAKKDITFYMPVDNLGMAVI 

DWEEWRPTWARNWKPKDVYKNRSIELVQQQNV 

QLSLTEATEKAKQEFEKAGKDFLVETIKLGKLLRPNH 

LWGYYLFPDCYNHHYKKPGYNGSCFNVEIKRNDD 

LSWLWNESTALYPSIYLNTQQSPVAATLWRNRVR 

EAIRVSKIP DAKSPLPVFAYTRIVF TD QVLKFLSQDEL 

VYTFGETVALGASGIVIWGTWENTRTKESCQAIKE 

YMDTTLNPYINVTLAAKMCSQVLCQEQGVCIRKN 

WNSSDYLHLNPDNFAIQLEKGGKFTVRGKPTLEDL 

EQFSEKFYCSCYSTLSCKEKADVKDTDAVDVCIADG 

VCIDAFLKPPMET 

    HM39   92   L342W, S343E, I344N, 

M3451, $3477, M348K,   FRAPPVIPNVPFLWAWNAPSEFCLGKFDEPLDMSL FSFIGSPRINATGQGVTIFYVDRLGYYPYIDSITGVTV 
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KS49E, 1352Q, L353A, 

L354], D355K, N356E, 

E359D, I361T2 147} 

F38 2t7| QEOIAY 

SCrE|OH, C- 全 號 下 

E476 对 7| 中 和 旨 0I 說 

性 呻 天 中 

NGGIPQKISLQDHLDKAKKDITFYMPVDNLGMAVI 

DWEEWRPTWARNWKPKDVVENRSIELVQQQNV 

QLSLTEATEKAKQEFEKAGKDFLVETIKLGKLLRPNH 

LWGYYLEPDCYNHHYKKPGYNGSCENVEIKRNDD 

LSWLWNESTALYPSIYLNTQQSPVAATLYWRNRVR 

EAIRVSKIPDAKSPLPVFAYTRIVF TDQVLKFLSQDEL 

VYTFGETVALGASGIVIWG TWENTRTKESCQAIKE 

YMDTTLNPYEINVTLAAKMCSQVLCQEQGVCIRKN 

WNSSDYLHLNPDNFAIQLEKGGKFTVRGKPTLEDL 

EQFSEKFYCSCYSTLSCKEKADVKDTDAVDVCIADG 

VCIDAFLKPPMETE 

  

  
HM40 

  
93 

  
M345T, $3477, M348K, 

K349E, 1352Q, L353A, 

L354], D355K, N356E, 

E359D, I361T= 117} 

N37 Zt7] QO Aj 

ada.   
NFRAPPVIPNVPFLWAWINAPSEFCLGKFDEPLDMS 

LFSFIGSPRINATGQGVTIFYVDRLGYYPYIDSITGVT 

VNGGP QKISLQDHLDKAKKDITFYMPVDNLGMA 

VIDWEEWRPTWARN WKP KDVYKNRSIELVOOQOQN 

VQLSLTEATEKAK QEFEKAGKDFLVETIKLGKLLRPN 

HLWGYYLFPDCYNHHYKKPGYNGSCFNVEIKRND 

DLSWLWNESTALYPSIVLN TOQSPVAATLYVRNRV 

REAIRVSKIP DAKSPLPVFAYTRIVF TDQVLKFLSQDE 

LVYTFGETVALGASGIVIWGTLSITRIKESCQAIKEY 

MDTTLNPYIINVTLAAKMCSOQVLCQEQGVCIRKN 

WNSSDYLHLNP DNF AIOLERGGEFTVRGKPTLEDL 
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EQFSEKFYCSCYSTLSCKEKADVKDTDAVDVCIADG 

VCIDAFLKPPMETEEPQIFYNASPSTLS 

  

M345T, $347T, M348K, 

K349E, L352Q, L353A, 

13541, D355K, N356E, 

E359D, 1361T= 117} 
HM41 94 

OFO| At StS 

R39 全 Sol Al 

全 中 時 中 

RAPPVIPNVPFLWAWNAPSEFCLGKFDEPLDMSLF 

SFIGSPRINATGQGVTIF WDRLGYYPYIDSITGVIV 

NGGIPQKISLQDHLDKAKKDITFYMPVDNLGMAVI 

DWEEWRPTWARNWKPKDVYKNRSIELVQQQNV 

QLSLTEATEKAKQEFEKAGKDFLVETIKLGKLLRPNH 

LWGYYLFPDCYN HHYKKPGYNGSCFNVEIKRNDD 

LSWLWNESTALYPSIYLNTQQSPVAATLYVRNRVR 

EAIRVSKIPDAKSPLPVFAYTRIVF TDQVLKFLSQDEL 

VYTFGETVALGASGIVIWGTLSITRTKESCQAIKEY 

MDTTLNPYINVTLAAKMCSQVLCQEQGVCIRKN 

WNSSDYLHLNPDNFAIQLEKGGKFTVRGKPTLEDL 

EQFSEKFYCSCYSTLSCKEKADVKDTDAVDVCIADG 

VCIDAFLKPPMETEEPQIFYNASPSTLS 

  

M345T, S347T, M348K, 

K349E, L352Q 353A, 

L354], D355K, N356E, 

HM42 | 95 | E359D 361T@ 1174 

OFO[ Ar Ft S 

Al Stop al, N-BETS| 

P41 全 才 QtolAl         
PPVIPNVPFLWAWNAPSEFCLGKFDEPLDMSLFSFI 

GSPRINATGOGVTIFWDRLGYYPYIDSITGVIVNG 

GIPQKISLQDHLDKAKKDITF YMPVDNLGMAVIDW 

EEWRPTWARNWEKPKDVYKNRSIELVQQQNVQLS 

LTEATEKAKQEFEKAGKDFLVETIKLGKLLRPNHLW 

GYYLFPDCYN HHYKKPGYNGSCFNVEIKRNDDLS 

WLWINESTALYPSIYLNTQQSPVAATLYRNRVREA 
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IRVSKIPDAKSPLPVFAYTRIVF TDQVLKFLSQDELVY 

TFGETVALGASGIMIWGTLSITRTKESCQAIKEYMD 

TTLNPYINVTLAAKMCSQVLCQEQGVCIRKNWNS 

SDYLHLNPDNFAIQLEKGGKFTVRGKPTLEDLEQFS 

EKFYCSCYSTLSCKEKADVKDTDAVDVCIADGVCID 

AFLKPPMETEEPQIFYNASPSTLS 

  

96 

L342W, $343E, I44N, 

M345T, $3477, M348K, 

K349E, 1352Q, L353A, 

13541, D355K, N356E, 

E359D, I361T= 147} 

BES] 465 各 7 CS 

OAT 登 针 于 中 

FRAPPVIPNVPFLWAWNAPSEFCLGKFDEPLDMSL 

FSFIGSPRINATGQGVTIFYVDRLGYYPYIDSITGVIV 

NGGIPQKISLQDHLDKAKKDITFYMPVDNLGMAVI 

DWEEWRPTWARNWKPKDVYENRSIELVQQQNV 

QLSLTEATEKAKQEFEKAGKDFIVETIKLGKLLRPNHL 

WGYYLFPDCYNHHYKKPGYNGSCFNVEIKKRNDDL 

SWLWNESTALYPSIYLNTQQSPVAATLYVRNRVREA 

IRVSKIPDAKSPLPVFAYTRIVF TDQVLKFLSQDELVY 

TFGETVALGASGIVIWGSWENTRTKESCQAIKEYM 

DTTLNPYINVTLAAKMCSQVICQEQGVCIRKNW 

NSSDYLHLNPDNFAIQLEKGGKFTVRGKPTLEDLEQ 

FSEKFYCSCYSTLSCKEKADVKDT DAVDVCIADGVC] 

      oF   L342W, $3436, 1344N， 

M345T, $347T, M348K, 

K349E, L352Q, L353A, 

13541, D355K, N356E,   FRAP PVIPNVPFLWAWWNAP SEFCLGKFDEPLDMSL 

FSFIGSPRINATGQGVTIFYVDRLGYYPYIDSIIGVIV 

NGGIPQKISLQDHLDKAKKDITF YMPV DN LGMAVI 

DWEEWRPTWARN WKPKDVYEKN RSIELVOQGQNV 
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E359D, I361TS 147} 

了 | 合劑 對 SEtS]O}, C- 

BES] D466 Z| 中 

SoM SEreict. 

QLSLTEATEKAKQEFEKAGKDFLVETIKLGKLLRPNHL 

WGYYLFPDCYNHHYKKPGYNGSCFNVEIKRNDDL 

SWLWINESTALYPSIVLN TOQSPVAATLYVRNRVREA 

IRVSKIPDAKSP LPVFAYTRIVF TDQVLKFLSQDELVY 

TFGETVALGASGIVIWGSWENTRTKESCQAIKEYM   

DTTLNPYINVTLAAKMCSOVICQEQGVCIRKNW 

NSSDYLHLNP DNFAIQLEKGGKFTVRGKPTLEDLEO 

FSEKFYCSCYSTLSCKEKAD VK DTDAV DVCIADGVCI 

D 

  

  
HM45 

  
98 

  
L342W, $3435, B44N, 

M345T, $3477, M348K, 

KS49E, L352Q, L353A, 

1354], D355K, N356E, 

E359D, I361T= 147} 

OF AL 畫 用量 AlSt 

BES] A467 Bt] Cf 

SOA Sttalct.   
FRAP PVIPNVPFLWAWNAPSEFCLGKFDEPLDMSL 

FSFIGSPRINATGQGVTIFYVDRLGYYPYIDSIIGVTV 

NGGIPOKISLODHLDKAKKDITFYMPVDNLIGMAVI 

DWEEWRPTWARN WKPKDVYKNRSIELVQQQNV 

QLSLTEATEKAKQEFEKAGKDFILVETIKIGKLLRPNHL 

WGYYLFPDCYN HHYKKPGYNGSCFNVERKRNDDL 

SWLWINESTALYPSIYLN TOQSPVAATLYVRNRVREA 

IRVSKIPDAKSPLPVFAYTRIVFTDQVLKFLSQDELVY 

TFGETVALGASGIVIWGSWENTRTKESCQOAIKEYM   

DTTLNPYINVTLAAKMCSQVICQEQGVCIRKNW 

NSSDYLHLNPDNFAIQLEKGGKFTVRGKPTLEDLEQ 

FSEKFYCSCYSTLSCKEKADVKDTDAVDVCIADGVCI 

DA 
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99 

T3415, L342W $343E, 

I344N, M345T, $347T, 

M348K, K349E, 1352Q, 

1353A, L354], D355K, 

N356E, E359D, B61T& 

1574 OFO[ cab 7S 

F38 ZF] tof Ad Et 

四 由 C-2EtS| F468 

Ft7| CHS OA, Bers 

Ch. 

FRAPPVIPNVPFLWAWNAPSEFCLGKFDEPLDMSL 

FSFIGSPRINATGQGVTFYVDRLGYYPYIDSIGVIV 

NGGIPQKISLQDHLDKAKKDITF YMPVDNLGMAVI 

DWEEWRPTWARN WEKPKDVYENRSIELVQQONV 

QLSLTEATEKAKQEFEKAGKDFIVETIKLGKLLRPNHL 

WGYYLFPDCYNHHYKKPGYNGSCFNVEIKRNDDL 

SWLWINESTALYPSIYLN TOQSPVAATLYVRNRVREA 

IRVSKIPDAKSPLPVFAYTRIVFTDQVLKFLSQDELVY 

TFGETVALGASGIVIWGSWENTRTKESCQAIKEYM   

DTTLNPYINVTLAAKMCSQVLCQEQGVCIRKNW 

NSSDYLHLNPDNFAIQLEKGGKFIVRGKPTLEDLEQ 

FSEKFYCSCYSTLSCKEKAD VKDTDAVDVCIADGVCI 

DAF 

  

    100   
L342W, S343E, B44N, 

M345T, $3477, M348K, 

KS349E, 1352Q, L353A, 

L354], D355K, N356E, 

E3590, I361T= 147} 

F38 條 才 Soll Ad 

SOS|O, C-BEto|   
FRAP PVIPNVP FLWAWNAPSEFCLGKFDEPLDMSL 

FSFIGSPRINATGQGVTIFYVDRLGYYPYIDSITGVTV 

NGGIPQKISLQDHLDKAKKDTTFYMPVDNLGMAVI 

DWEEWRPTWARN WKPKDVYENRSIELVQQQNV 

QLSLTEATEKAKQEFEKAGKDFIVETIKLGKLLRPNH 

LWGYYLFPDCYN HHYKKPGYNGSCFNVEIKRNDD 

LSWLWNESTALYPSIVLNTQQSPVAATLYWRNRVR 

EAIRVSKIP DAKSPLPVFAYT RIVE TOQVLKFLSQDEL 

VYTFGETVALGASGIVIWGTWENTRTKESCQAIKE 
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P478 Z| ChE ol 

Scteich. 

YMDTTLNPYINVTLAAKMCSOVLCQEQGVCIREN 

WNSSDYLHLNPDNFAIQLEKGGKFTVRGKPTLEDL 

EQFSEKFYCSCYSTLSCKEKADVKDTDAVDVCIADG 

VCIDAFLKPPMETEEP 

  

HM48 101 

L342W, $3436, 1344MN， 

M3451, 53477, M34&K, 

K349E, 1352Q, L353A, 

L354], D355K, N356E, 

E359D, 361TH 147] 

F38 217] SOLA 

如 中 相 ml C- 時 Ela 
1480 417] 中 品 0 說 

@ctHch. 

FRAPPVIPNVPFLWAWNAPSEFCLGKF DEPLDMSL 

FSFIGSPRINATGQGVTIFYVDRLGYYPYIDSITGVIV 

NGGIPQKISLQDHLDKAKKDITFYMPVDNLGMAVI 

DWEEWRPTWARNWKPKDVYKNRSIELVQQQNV 

QLSLTEATEKAKQEFEKAGKDFLVETIKLGKLLRPNH 

LWGYYLFPDCYNHHYKKPGYNGSCFNVEIKRNDD 

LSWLWNESTALYPSIVLNTQQSPVAATLYVRNRVR 

EAIRVSKIPDAKSPLPVFAYTRIVF TOQVLKFLSQDEL 

VYTFGETVALGASGIVIWG TWENTRTKESCQAIKE 

YMDTTLNPYINVTLAAKMCSQVLCQEQGVCIRKN 

WNSSDYLHLNPDNFAIQLEKGGKFTVRGKPTLEDL 

EQFSEKFYCSCYSTLSCKEKADVKDTDAVDVCIADG 

VCIDAFLKPPMETEEPQI 

    HM49   102   L342W, S343E, 1344N, 

M3457, 53477, M348K, 

K349E, 13520, L353A, 

13541 D355K, N356E, 

E359D, 1361T2 147}   FRAPPVIPNVPFLWAWNAPSEFCLGKFDEPLDMSL FSFIGSPRINATGQGVTIFYVDRLGYYPYIDSITGVTV 

NGGIP OKISLQ DHLDKAKKDUFYMPVDNLGMAVI 

DWEEWRP TWARN WKPKDVYKNRSIELVQQQNV 

QLSLTEATEKAKQEF EKAGKDFLVETIKLGKLLRPNH 
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F38 Zt7| QrollAl 

ELSI, C-BHEtO| 

Y482 ZH] ChSOA 

aca. 

LWGYYLFPDCYN HHYKKPGYNGSCFNVEIKRNDD 

LSWLWNESTALYPSIYLN TQQSPVAATLYVRNRVR 

EAIRV SKIP DAKSPLPVFAYTRIVE TDQVLKFLSQDEL 

VYTFGETVALGASGNIWGTWENTRITKESCQAIKE 
  

YMDTTLN PYINVTLAAKMCSQVLCQEQGVCIRKN 

WNSSDYLHLNP ONFAIOLEKGGKFTVRGKPILEDL 

EQFSEKFYCSCYSTLSCKEKADVKDTDAVDVCIADG 

VCIDAFLEPPMETEEPQIFY 

  

HMS50 163 

L342W, S343E, IS44N, 

M345T, $3477, M348K, 

K349E, L352Q, L353A, 

L354], D355K, N356E, 

E359D, I361T& 147} 

F38 27] 全 下 畫 

性 貴司 田 C- 點 中 

A484 Z| CLS 0A] 

actec. 

FRAPPVIPNVPFLWAWINAPSEFCLGKFDEPLDMSL 

FSFIGSPRINATGQGVTIFYVDRLGYYPYIDSITGVTV 

NGGIPOKISLQ DHLDKAKKDITFYMPVDNLGMAVI 

DWEEWRPTWARN WKPKDVYKNRSIELVQQQNV 

QLSLTEATEKAKQEFEKAGKDFLVETIKLGKLLRPNH 

LWGYYLFPDCYN HHYKKPG YNGSCFNVEIKRNDD 

LSWLWINESTALYPSIYLN TOOSPVAATLYVRNRVR 

EAIRVSKIP DAKSPLPVFAYTRIVF TDQVLKFLSQDEL 

VYTFGETVALGASGIVIWG TWENTART KESCQAIKE 
  

YMDTTLUN PYENVTLAAKMCSOVLCQEQGVCIRKN 

WN SSDYLHLNP DNFAIOLEKGGKFIVRGKPTLEDL 

EQFSEKFYCSCYSTLSC KEKADVKDTDAVDVCIADG 

VCIDAFLKPPMETEEPQIFYNA 

    HM51   104   L342W, S343E, B44N,   FRAPPVIPNVPFLWAWWNAPSEFCLGKFDEPLDMSL 
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M345T, $3477, M348K, 

KS49E, L352Q, L353A, 

L354], D355K, N356E, 

E359D, 1361T= 147} 

F38 2t7] QtOy A 

ACHE|O, C-SHCto} 

P486 如 | Choa 

登 寻 到 吓 . 

FSFIGSPRINATGQGVTIFYVDRLGYYP YIDSNGVTV 

NGGIPOKISLQDHLDKAKKDITFYMPVDNLGMAVI 

DWEEWRPTWARN WKPKDVYENRSIELVQQONV 

QLSLTEATEKAKQEF EKAGKDFLVETIKLGKLLRPNH 

LWGYYLFPDCYN HHYKKPGYNGSCFNVEIKRNDD 

LSWLWNESTALYPSIVLNTQQSPVAATLYVRNRVR 

EAIRVSKIPDAKSPLPVFAYTRIVF TDQVLKFLSQDEL 

VYTFGETVALGASGIVIWG TWENTRITKESCQAIKE   

YMBTTLNPYINVTLAAKMCSOVICOEQGVCIREN 

WNSSDYLHUNPDNFAIQLEKGGKFTVRGKPTLEDL 

EQFSEKFYCSCYSTLSCKEKADVKDTDAVDVCIADG 

VCIDAFLKPPMETEEPQIFYNASP 

  

  HM52   105   
L342W, S343E, I344N, 

M3457, $3477, M348K, 

K349E, L352Q, L353A, 

L354], D355K, N356E, 

E359D, 1361T& 147} 

F38 47] QFOAl 

Mors], C-BrEto| 

1488 对 了 | CHS Oil   
FRAPPVIPNVPFLWAWNAPSEFCLGKFDEPLDMSL 

FSFIGSPRINATGQGVTIFYVDRLGYYPYIDSITGVIV 

NGGIPQKISLQDHLDKAKKDITFYMPVDNLGMAVI 

DWEEWRPTWARNWKPKDVYKNRSIELVQQQNV 

QLSLTEATEKAKQEFEKAGKDFLVETIKLGKLLRPNH 

LWGYYLFPDCYNHHYKKPGYNGSCFNVEIKRNDD 

LSWLWNESTALYPSIYLNTQQSPVAATLYVRNRVR 

EAIRVSKIPDAKSPLPVFAYTRIVFTDQVLKFLSQDEL 

VYTFGETVALGASGIVIWG TWENTRTKESCQAIKE 

YMDTTLNPYENVTLAAKMCSQVLCQEQGVCIREN 
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WINN SSDYLHLNPDNFAIQLEKGGKFIVRGKPTLEDL 

EQFSEKFYCSCYSTLSCKEKADVKDTDAVDVCIADG 

VCIDAFLKPPMETEEPQIFYNASPST 

  

106 T3416, L342W, S343, 

1344N, M345T, $3477, 

M348K, K349E, 13520, 

L353A, 13541, D355K, 

N356E, E359D, 61T& 

15742] Of OG): AP 

BAS Astor 

OAL 型 对 村 中 

CHES} S490 Z| 

CSO Sctelch. 

LNFRAPPVIPNVPFLWAWNAPSEFCLGKFDEPLDM 

SLFSFIGSPRINATGQGVTIFYVDRLGYYPYIDSITGV 

TVNGGIPQKISLQDHLDKAKKDITFYMPVDNIGM 

AVIDWEEWRPTWARNWKPKDVYKNRSIELVQQQ 

NVQLSLTEATEKAKQEFEKAGKDFLVETIKLGKLLRP 

NHLWGYYLFPDCYNHHYKKPGYNGSCFNVEIKRN 

DDLSWLWNESTALYPSIYLNTQQSPVAATLWRNR 

VREAIRVSKIPDAKSPLPVFAYTRIVETDQVLKFLSQ 

DELVYTFGETVALGASGIVIWGGWENTRTKESCQ 

AIKEYMDTTLNPYINVTLAAKMCSQVLCQEQGVC 

IRKNWNSSDYLHLNPDNFAIQLEKGGKFTVRGKPT 

LEDLEQFSEKFYCSCYSTLSCKEKADVKDTDAVDVC 

IADGVCIDAFLKP PMETEEPQIFYNASPSTLS 

  

    107   T3414, L342W, S343E, 

1344N, M345T, $3477, 

M348K, K349E, £3520, 

1353A, L354], D355K, 

N356E, E359D, 361TH 

L574 2] OH 可 下 生   LNFRAPPVIPNVPFLWAWNAPSEFCLGKFDEPLDMNM SLFSFIGSPRINATGQGV TIFYVDRLGYYPYIDSTIGV 

TYNGGIP ORISLODHLDKAKKDITFYMPVDNLGM 

AVIDWEEWRPTWARN WKPKDVYKNRSIELVQQQ 

NVQLSLTEATEKAKQEFEKAGRDFLVETIKLGKLLRP 

NHLWGYYLFPDCYNHHYKKPGYNGSCFNVEIKRN 

   



WO 2020/022791 

[298] 

HM55 

HM56 

66 

PCT/KR2019/009215 

  

OAL BETS OH, 

CHES] S490 Z| 

CSO, Sttelch. 

DDLSWLWNESTALYPSIYLNTQQSPVAATLWRNR 

VREAIRVSKIPDAKSPLPVFAYTRIVFTDQVLKFLSQ 

DELVYTFGETVALGASGIVIWGAWENTRTKESCQ 

AIKEYMDTTLNPYINVTLAAKMCSQVLCQEQGVC 

IRKNWNSSDYLHLNPDNFAIQLEKGGKFTVRGKPT 

LEDLEQFSEKFYCSCYSTLSCKEKADVKDTDAVDVC 

IADGVCIDAFLKP PMETEEPQIFYNASPSTLS 

  

108 T341C, L342W, $343E, 

1344N, M3457, $3477, 

M348K, K349E, L352Q, 

L353A, 13541, D355K, 

N356E, E359D, 361T2 

15742] OFO] At 

HAS Alstora, 

N 晤 Elsl L367] 

SOA, SB Ets] OF, 

CBE] $490 各 2 

品 介 gl 二 Street. 

LNFRAPPVIPNVPFLWAWNAPSEFCLGKFDEPLDM 

SLFSFIGSPRINATGQGVTIFYVDRLGYYPYIDSITGV 

TVNGGIPQKISLQDHLDKAKKDITFYMPVDNLGM 

AVIDWEEWRPTWARNWKPKDVYENRSIELVQQQ 

NVQLSLTEATEKAKQEFEKAGKDFLVETIKLGKLLRP 

NHLWGYYLFPDCYNHHYKKPGYNGSCFNVEIKRN 

DDLSWLWNESTALYPSIYLNTQQSPVAATLWRNR 

VREAIRVSKIPDAKSPLPVFAYTRIVFTDQVLKFLSQ 

DELVYTFGETVALGASGIVIWGCWENTRTKESCQA 

IKEYMDTTLNPYINVTLAAKMCSQVLCQEQGVCI 

RKNWNSSDYLHLNPDNFAIQLEKGGKFTVRGKPTL 

EDLEQFSEKFYCSCYSTLSCKEKADVKD TDAVDVCI 

ADGVCIDAFLKPPMETEEPQ1O9IFYNASPSTLS 

      109   T341D, L342W, S343E, 

I344N, M345T, $3477,   LNFRAPPVIPNVPFLWAWINAPSEFCLGKFDEPLDM SLFSFIGSPRINATGOGVTIFYVDRLGYYPYIDSOGV 
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M348K, K349E, L352Q, 

L353A, L354, D355K, 

NSS6E, E359D, 561TH 

15742) OF OP EAL 

TVNGGIPQKISLQDHLDKAKKDITFYMPVDNLGM 

AVIDWEEWRPTWARNWKPKDVYENRSIELVQQQ 

NVQLSLTEATEKAKQEFEKAGKDFLVETIKLGKLLRP 

NHLWGYYLFPDCYNHHYKKPGYNGSCFNVEIKRN 

DDLSWLWNESTALYPSIYLNTQQSPVAATLYVRNR 

VREAIRVSKIPDAKSPLPVFAYTRIVFTDQVLKFLSQ 

DELVYTFGETVALGASGIVIWGDWENTRTKESCQ 

AIKEYMDTTLNPYIINVTLAAKMCSQVLCQEQGVC 

IRKNWNSSDYLHLNPDNFAIQLEKGGKFTVRGKPT 

LEDLEQFSEKFYCSCYSTLSCKEKADVKDTDAVDVC 

IADGVCIDAFLKPPMETEEPOIFYNASPSILS 

  

  
HP57 

  
110 

  
1344N, M345T, $3471, 

M348K, K349E, L352Q, 

L353A, L354], D355K, 

N356E, E359D, 1361TS 

12742] Of 0] At 

HAS ALSO, 

NEES] F38tt| 

Sold 得 中 相 點 

CHEF] F468 ZL] 

Cheol Setelct.   
FRAPPVIPNVPFLWAWNAPSEFCLGKFDEPLDMSL 

FSFIGSPRINATGQGVTIFYVDRLGYYPYIDSITGVTV 

NGGIPQKISLQDHLDKAKKDITFYMPVDNLGMAVI 

DWEEWRPTWARNWKPKDVYKNRSIELVQQQNV 

QUSLTEATEKAKQEF EKAGKDFLVETIKLGKLLRPNH 

LWGYYLFPDCYN HHYKKPG YNGSCFNVEIKRNDD 

LSWLWNESTALYPSIYLNTQQSPVAATLYRNRVR 

EAIRVSKIPDAKSPLPVFAYTRIVFTDQVLKFLSQDEL 

VYTFGETVALGASGIVIWGTLSNTRTKESCQAIKEY 

MDTTLNPYINVTLAAKMCSQVLCQEQGVCIRKN 

WNSSDYLHLNPDNFAIQLEKGGKFTVRGKPTLEDL 
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EQFSEKFYCSCYSTLSCKEKADVKDTDAVDVCIADG 

VCIDAF 

  

HP58 111 S343€, B44N, M3451 

5347L M348K, K3496, 

1352Q, L353A, L354], 

D355K, N356E, E359D, 

136172 13742| 

OO Ab StS 

FRAPPVIPNVPFLWAWNAPSEFCLGKFDEPLDMSL 

FSFIGSPRINATGQGVTIFYVDRLGYYPYIDSITGVTV 

NGGIPQKISLQDHLDKAKKDITFYMPVDNLGMAVI 

DWEEWRPTWARNWKPKDVYKNRSIELVQQQNV 

QLSLTEATEKAKQEFEKAGKDFLVETIKLGKLLRPNH 

LWGYYLFPDCYNHHYKKPGYNGSCFNVEIKRNDD 

LSWLWNESTALYPSIYLNTQQSPVAATLYWRNRVR 

EAIRVSKIPDAKSPLPVFAYTRIVF TDQVLKFLSQDEL 

VYTFGETVALGASGIVIWGTLENTRTKESCQAIKEY 

MDTTLNPYINVTLAAKMCSQVLCQEQGVCIRKN 

WNSSDYLHLNPDNFAIQLEKGGKFTVRGKPTLEDL 

EQFSEKFYCSCYSTLSCKEKADVKDTDAVDVCIADG 

VCIDAF 

  

HP59 

    
112 

  
T341A, L342W 5343E, 

1344N, M345T, S347T 

M348K, K349E, 1352Q, 

L353A, L3541, D355K, 

N356E, E359D, 36172 

15742] OFO] 4 At 

太 7 時 A1Stot kd z   
FRAPPVIPNVPFLWAWNAPSEFCLGKF DEPLDMSL 

FSFIGSPRINATGOGVTIFYVDRLGYYPYIDSHGVIV 

NGGIPQKISLO DHLDKAKKDITFYMPVDNLGMAVI 

DWEEWRPTWARNWKPKDVYKNRSIELVQQONV 

QLSLTEATEKAKQEF EKAGKDFLVETIKLGKLLRPNH 

LWGYYLF PDCYN HHYKKPGYNGSCFNVEIKRNDD 

LSWLWNESTALYPSIYLNTOQSPVAATLY/RNRVR 
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N&tct2| F387 避 | 

登別 對 BES OH, 

CRE] F468 入 ?| 

Cheol SEtelct. 

EAIRVSKIPDAKSPLPVFAYTRIVFTDQVLKFLSQDEL 

VYTFGETVALGASGVIWGAWENTRTKESCQAIKE 

YMDTTLNPYINVTLAAKMCSQVLCQEQGVCIRKN 

WNSSDYLHLNPDNFAIQLEKGGKFTVRGKPTLEDL 

EQFSEKFYCSCYSTLSCKEKADVKDTDAVDVCIADG 

  

    

VCIDAF 

HP60 | 113 | T341G, 1342W $343E, | FRAPPVIPNVPFLWAWNAPSEFCLGKFDEPLDMSL 

1344N, M345T, S347T, | FSFIGSPRINATGQGVTIFYVDRLGYYPYIDSITGVTV 

M348K, K349E, L352Q, | NGGIPQKISLQDHLDKAKKDITFYMPVDNLGMAVI 

L353A, L3541, D355K, | DWEEWRPTWARNWKPKDVYKNRSIELVQQQNV 

N356E, E359D, 1361T@ | QLSLTEATEKAKQEFEKAGKDFLVETIKLGKLLRPNH 

1S7H2} OFO|L- AF | LWGYYLFPDCYNHHYKKPGYNGSCFNVEIKRNDD 

ZL7|S ASKED, —_| LSWLWNESTALYPSIVLNTQQSPVAATLYRNRVR 

NSHEtS] F387H | EAIRVSKIPDAKSPLPVFAYTRIVFTDQVLKFLSQDEL 

SHOAL SEtE|OH, | VYTFGETVALGASGIVIWGGWENTRTKESCQAIKE 

C 全 El 下 F468 如 71 | YMDTTLNPYIINVTLAAKMCSQVLCQEQGVCIRKN 

中 台 9 對 如 生 年 中 | WNSSDYLHLNPDNFAIQLEKGGKFTVRGKPTLEDL 

EQFSEKFYCSCYSTLSCKEKADVKDTDAVDVCIADG 

VCIDAF 

HP61 | 114 | A40G, T341S, L342W, | FRGPPVIPNVPFLWAWNAPSEFCLGKFDEPLDMSL     S343E, [344N, M345T, 

534771, M348K, KS49E,   FSFIGSPRINATGQGVTIFYVDRLGYYPYIDSITGVIV NGGIPOKISLODHLDKARKDITFYMPVDNLGMAVI 
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[302] 13520, L353A, L354. | DWEEWRPTWARNWEPKDVYKNRSIELVOQONV 

D355K, N356E, E359D, | OLSLTEATEKAKOEFEKAGKDFLVETIKLGKLLRPNH 

B61T2 1674 2| LWGYYLFPDCYNHHYKKPGYNGSCFNVEIKRNDD 

OfOl ee AP AEF] LSWLWNESTALYPSIVLNTQOSPVAATLYVRNRVR 

大 | SS} al, NSPEbo] EAIRVSKIPDAKSPLPVFAYTRIVFTDOVLKFLSQDEL 

F38 和 如 ?| So 有 VYTFGETVALGASGIMIWGSWENTRTKESCQAIKE 

ABersiOy, CQPEro} YMDTILNPVHNVTLAAKMCSOVLCQEQGVCIRKN 

F468 如 7| | 台 OPA | WNSSDYLHLNPDNFAIQLEKGGKFTVRGKPTLEDL 

CrSich. EQFSEKFYCSCYSTLSCKEKADVKDTDAVDVCIADG 

VCIDAF 

[303] HP62 115 P42 旱 对 才 卦 卫 ， FRGPFVIPNVPFLWAWNAPSEFCLGKFDEPLDMSL 

T3418, L342W, 5343E | FSFIGSPRINATGOGVTIFVVDRLGYYPYIDSITGVTV 

1344N, M345T, $3477, | NGGIPOKISLODHLDKAKKDITFYMPVDNLGMAVI 

M348K, K349E, L352Q, | DWEEWRPTWARNWKPKDVYKNRSIELVQQQNV 

L353A, L354], D355K | OLSLTEATEKAKOEF EKAGKDFLVETIKLGKLLRPNH 

N356E, E359D, B61T& | LWGYYLFPDCYNHHYKKPGYNGSCFNVEIKRNDD 

157H2] OFO[S-AF | LSWLWNESTALYPSIVLNTQQSPVAATLYVRNRVR 

At7|S *stopoy, —_ | EAIRVSKIPDAKSPLPVFAYTRIVFTDQVLKFLSQDEL 

BeErO] F38et7| Sto Ay | VYTFGETVALGASGIVIWGSWENTRTKESCOQAIKE 

Scho} a, Catero} | VYMDTTLNPYEINVTLAAKMCSQVLCQEQGVCIRKN 

F468 Zt7| ChSOAY | WNSSDYLHLNPDNFAIQLEKGGKFTVRGKPTLEDL 

AEHSICH EQFSEKFYCSCYSTLSCKEKADVKDTDAVDVCIADG 

VCIDAF 

[304] Al A] ol] 2. PH202] 4°] 4] HM1=} HM62] 選 才 

[305]  PH202] o-e) 4b 41S M345~N363-2 < 下 1B>e UE Az} Zo] ER Zl 

3Ab- Se ELOY AY SE aFUE AT 8 ES] RR Stapp 7} ASU A 8 AAA ES Ol] 

a Ste}, Sk aP LAL 89] of a] AF S C3512 St abUA 12] C605} oO] HS ASS 
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[306] 

[307] 

Y3572 Sp 4 AI 72] F315 外 APA ASAE -S, N363-2 U3} 4-41 12] DEO} 

Pease BAY So] Aap Uys) 8 二 中 县 于 22h BS OAS} ALF] AL QT} Re 
1C). 

PH202] 全 相川 六 8 时 让 St Stapf a) 7a} Crap Al 8 Al 时 让 可 $] A) St 

of H] AS 2] Sts}o] WTEC Ba Sa} S oA Ao] SS Wo} AS 习 世 证 了 | 

$] 3b] M345~N363 ZEON AT 1274 2] Of] AS 4) Sb et HO] A] HM 12} 

Y365~V379 -- Zk A 774 2] Of] 2 4t-S 2%) Sb 3b HM2, M345~V379 7° 2k 2] 

OFF] 4b 197 = 2] Stet AM3S 才 才 A] ZF op 91 C+. PH20 引 Sap} 8 可 9] A] st 

ofr] Ab S 0] SS} A Sto] HO] = C3515} APA ASA Bo] HOSE 

Y357- 2] SpA) GF 9kC}, BO] A] HM1, HM2, HM3°] 4] 2] St St OFF] 3A 2] 

ASS F119] HALE] BLC}. He] a] HM1, HM2, HM32] 441247} SHS 

pcDNA3.4-TOPO 2}24] = = ExpiCHO 4] 4°] & 2129] 計 名 含 a, Blo] Al 

HM1< ExpiCHO 4] 4°] 2a =] 9 31(& 3A), 8°] 4] HM2S} HM3%= BPS =] 4] 

如 中 中. EW A BS] Ofte BA SA) See GT oF Le} 21 Zt PH200]) 可 如 
6} 4] (Abcam, ab193009)S= °]-2-6}o] SAH Be(Western blot) © = & 

SO SAC}. BA] 2] epitope Se Q173~P222 Zk] th}. | ALS Ay r= As} }AI 8g] 

ofn] Ab ALS Hol AT BO} a] HM2, HM3 对 世相 AE-2 St ¥365~V379 “Zk 2] 

Ab A] SES A Al Ll] AI Zp St BES ZH ey Spo] HO] 2] HM2, HM3 2] 

HA Ho] BZ) SP Woes of A Ach, HO] a] AML OFS WTEC} 

BES] ZO} 3.4 赋 etc} (E 2). Bo] A] AMIS N363-S Se) AIO = 4) SHS} OF 

Oba} LAT 82] N3632} Sa} 4A 12] D69 Ako] 2] HAAS 471s Aol (到 
1C). N3632} D69 Abo] 2] FAAYS | AUS7| He] HM1 引 本 G363-S 

Oo} Aspe} 4] OS 4) SSt HO] A] HM6S 2b S- 9 C}. BO] A] HM60H A] 4) St St 
ofn] SARS 3 119 FEATS} OF 9h 

#1} al] HM63= ExpiCHO 4] oA] el =] 91 OF} BS] eS AO} A] HM 124} 

FASE Sth (WTHLU} 3.40] BSF E-E-) (E 2). Turbidimetric assay 号 一己 

BA BAYS SAAVS WHA HM6E WTEC BA BA} 1.30] 

S 7st SC} (& 3B). Substrate-gel assayi= GH 4] © = SDS-PAGE -¥ 2.5% Triton 

X-100 (w/v)& ©] 2 aA] SDSS Al 7] Sfal 37 CoA] 1~4 和 六 -S Ok BES SEA A] 

3] FEU AZ} OOF SAS 7 asH= AES Alcian blue 习习 中 总 

0] 2s] A] 4 Sc}, Substrate gelol] *] SDS7} A] 7] =] GBH Al 2] 

4 (refolding)°] H} = 2OU44, substrateo] PAA Qe Aes 2) Be 

Oe SA Bch. WTS} 1°] 4] HM1, HM62] &2 243-S substrate-gel assay 

HOS 37 "Co 中 入 1~44) 2b eek SASS 生 AM6%= WT ® HO} Ad] 

HM1ELU} ee Bt BAYS UEP AT (= 3C). | AZ= HO] A] HM1 2} 

HM62] 4 4 YA (refolding) =} ©] = 9! St renaturation®] WT H.C} Whe, 

Al 2} St AO] ALSO] WT} SS AA BS UEC E AS AIA] eC}. PH20 

Aba eS] ALS WEES 0] 2 YS = ExpiCHO 4] SoA] AMA ub ad BO} 

一
 
一 

o&
 

oY
 
而
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ERO, YS Wasp] a lat Be Seal tess 全 六 Hyall 2] Ae 型 可 三 

AAS ALLSHBMCH | 3Col 对 UEP Ba} Zo] Mola] HMI] AS WEES 
O17} BA Qh a] ot o} Zt Hyall 2] ALS HEL ES APR Sil 可 rb zl ul a] cl| 

ea Be 

[308] 

[309] 

[310] 

[311] 

[312] 

[313] 

2] ALS ELE Apolo = ZbO] = BAT}. Substrate-gel co | x 

Hl RA BAYS SAaae qo 可 ASAE] ES 7}ZI 

WTS} 引入 BA 位 早點 ME Hyall 2] ALS WEES 72) ©] a] HM1< pH 5~8 

SYS UE IC} (& 3D). & SoA] HMI ©] Sol] a 4b St 

Bolas] Ale WEES 引入 ay chee] Ase HE ESAS SAT. 
WT2} 81°] 4] HM1, HM62] S SAAS SYS EHE Bash Z}2Z} 46.5 °C, 

53.0 °C, 50.5 °C 21°] 4] HM1=} HM62] - 4] 27+ WTC} 2424 6.5 CS} 4.0 

CU SU (= 10). ¢F#eu 4a eats substrate-gel assay ol] 4] UE} waz 

refolding 222} 2 A] Sc}, o] AWS 全 下 二 入 82] N363 4b7] 7} 0] F 

Pea ye| Aaa pase] Seay sa Bo sae4egse ae 

Al 2 AYA] SETH. 
Gk Phenyl 4 4S ©]-23+°] WTS} BO] 4] HM1, HM62] 214-AWV/A-4] 

57d 4B] als} 9S a], HM12} HM63= SF WTEC} CI oo) Al 832 ¥] 9 OF 

©] = 4°] a] HM154} HM67} OFF] Abe] A] Sto S Clay WTHLY} UC] 21-4 
*J ALS FEAL AYA] SEC}, 22] I Phenyl 4 | oA] 8S) HO] 4] HM1 4} 

HM6*= WTS}= Sez) 274 2] BS] 7} SAS PNGase FS A zs Su] Bel a 652 

WARES UEHAACH. 引 生 N- 戰 對 el 9] GE FO] HALL SIU} (55 3B). 

Al A] a] 3. PH20 4°] 4] HM4, HM7, HM8, HM9, HM 10, HM11, HM122] ~] 4} 

AA] a] 2°] 4] 4°] a] HM 124+ HM62] 4] 4}-2= M345~N363 十 M345~1361 

PAbe] of un] sb 4] Sto] PH202] BA BIT S Chas BF S7PIZ AS 

BHA Ss} 君 召 可 条 = AAS OE AOS A ZICp, wp epAy BO} a] HM1 2} 

HM6= 7| #2 = N-Uts} CBU US oe US topo] 427-4 Ow 

OFF] Ab A] SSE ALT}, 

WA), Ho] a] HM12+ HM6o A] 4] Sb St OFF] ALS 3 SPS al 427-4 OS 

G340~1344 A-o] 2] of 4] &Al-S- G340V, T3418, L342W, S343E, 1344N°. = *] 31Gb 

HO} Al] HM4, HM7-& 242} Zi] 4p o- Si cp. BO] A] HM42} HM7°l] A] 4] Sk et 

oF Hy] Ab] AL S-S FELL Ol HATE} O] BLT. 80] a] HM42} HM7-- ExpiCHO 

AON AL EAE] SLC. HM7o Cet AE A QQ A] A= EH SAO UEFL} gh 

HM4, HM7< (84 2 BS] 0] WT HU ES 6.34] S7-S Ma, SBOE AA 
10 °CS} 11.5 °C S 7S QU}, 14! 4] Ft turbidimetric assay YY} O° = = 74 3+ HM49} 

HM72] SA B42 WTS} 4] also} 可 村 15%] BabS- OIC} (ESB). 

GWA Oe Sr Bz} S oQAS wl Sh(trade-off)2] Al 7} 4B St) gt, 是 

BEY of] A] 3= B10] A] HM1 2 HM6O A] S29) St 2] So] SPA AE BA BYS 

FA] EB] AA] SB kA) 0] S734 3 31, BO] a] HM42} HM79) 44% 4st S
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[314] 

[315] 

[316] 

[317] 

[318] 

aA S7te a sa Bo] Feet Ale 

©] a] HM4, HM7°)] 4] LEER 11.5 C2] -S Ae 7 
Al wo} EC}. Stern-Volmer plot? = WY 42] HA FAVS HASAS 

ot aFUAl 8 十 2 A 3-9] S 2) 3b 3+ HM1, HM6, HM4, HM7 下 于 WTC} 

TA HAO] SUT E 11A). 9| At= FAA S erage] S7p7p ta 

TA AAS HAMS S7EALB SS AAT SETH. 

1] 4] HM62+ HM72] 2b] 4S G340~1344 AFO] 2] OFF] AO] Cp, HO} ai] 

HM72] 過 etd S7hel] 基本 生 Of He] AS Sole 7] $F] a] HO] 4] HM6S 
7| Hk © @ 1344N°] 4] 31=] HMB, $343} 1344N°] 4] St 31 HM9, L342W, S343E, 

1344N°] 4] 3131 HM10, T3418, L342W, S343E 器 1344N°] 4] $31 HM21& 2}2} 

Al 4} 3 IC}, 2 ©] 4] HM8, HM9, HM10, HM21°] 4] 4) St St of] AS] APS S 

FELL] SEA] =] °] Sic}. 1°] a] HM8, HM9, HM10, HM21-2 ExpiCHO 4] 4) 44 

Bel =] Ac} (&: 5A). 2°] 4] AM6S 7] HOS Sr apLy Al 82] N-GEUt BSF Oe 

1344N, S343E, L342W SO Bo] S © 9] S4-= 10] a] HM8, HM9, HM 102] 

SHEET ZZ 52.5 °C, 53 °C, 55.5 ° CH S7FSAUT (E 10), 2H] FE HO} 

HM8, HM9, HM10°)) 4] = WTS} Ab St BZ 49} FA) ES] AT} (ESB). 9| 

4 a= Ho] 4] HM8, HM9, HM 10°) 4] 9} 31 ofr] 4b 4] Sho] BAS] S 
obAA N= SAA AES HUA, AA BAYES YES Hz) SSS 

AYA] SEC}, A) FF HM212 HMI10 电 可 S 人 久久 9 ZAG 2) FT, pH 7.0°] 4] 

WTHT} 20] SS SAS UE Ste}. Substrate-gel assayl] 41 1 41 71 eet WTS} 

Z} Bo) aS 7] aa SA] AS GBA B32 HM21 > HM10 > HM9 > HM8 > 

HM6 > WT 爹 避 刀 UERSET} (SC). 

Phenyl 24S ©]-23}¢] #19] 4] HM7, HM8, HM9, HM10, HM21- = 

ZAMAAS W, ol S PH20 4° AS2 WE YY Be] SSyo PF Aas 

AY ALO] QL AYA) SETH, LEA) RE Of u] 4b A) Sb FA) ol 4> 习 取 习 SO] 

eA] UES SYS BC} (ESD). 
Oo] al] HM72] 如 了 可 下 3°] 4] HM1, HM62} 7} 2b7} 2] & Phenyl 4 4 ol) 44 

272] BHA UEP 2S HS] SHE SASS AAI SEC. 

AA US WTS} 0] A] 2] Oo} -S Get SoeH] Ha SAA 
A 3} (Isoelectric focusing, ©] 6} IEFE}a1 $b) 是 对 号 4] A] 3+ 9c} (到 5B). IEF 

gelol] 4] WTS} 4°] 4] HM6, HM8- 4] 2 St 相知 对 对 号 HO] 51, $343E 

O13) 0] 7} StS) 310] A] HM9, HM 10, HM21, HM7< ©] AIA (acidic) o 翌 

o] SSAC}, 9] AB= G340~1344 Ako] S] Of U] 4 Ab S $344E 2] Sto}] 2] St 

ay le] EY Oe ay ay Ae] SAA] Hsh7} MoS Belct, 

0 包含 

4] S+S}0] 2°} A] HM11, HM12= 4] 4+ 393 Ch. Bo} A] HM11 54h 

HM12°]] 4] 4] Sb 3 of be] ARS] ASS FE 119 EATS} Okc}. Bo] a] M11 

ExpiCHO 4] 47] 2A E] SOU Sl Bo] 外 基層 WT} Sto (= 2),
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[319] 

[320] 

[321] 

[322] 

[323] 

[324] 

[325] 

131 6] al], HM12%= ExpiCHO i] Eel] 性 司 习习 貨 多 中 Blo] a] HM WTS} 
是 征 計 e] 32%2] SYS UE} ATH (6B). 

ALA] ol] 4. N-2bEFO] 415) HM6 7] BES] BO] ai] ai] 2} 

PH202] C-2et 44-9] 4= PH202] LAT S22 Bo] SRMAAGS Siz Woe 

引 可 Sey Ay gl] et, PH202] N-SEEE 47 F] oF e] Abe] JS 合 ey Al QAI 

eet}, PH202] N-ZEUt FF] ofa] Are] Ato] BA So] oa BAYS 

Fz AZ| S co} H7] Fa] 1°] A] HM6S 7] hbo, N-EUHtO] N37, F38, R39, A40， 

P41, P42°] 4] 4 t=) BO] 4] HM40, HM13, HM41, HM24, HM42 & HM25- 

Al SEC} (GE 11). Le] al, 7-4 OS N-W ES] Of np] Abo] YS 7} Sb 

HP61, HP62= 4] 2+ 3-3 cy. 

HM40, HM13, HM41, HM24, HM42, HP61, HP62%= ExpiCHO 4] ¥°]] 44 

Bal =] Qh OU} HM253= 中 再 可 才 Ce okch( = 7A RE 7B). N- eto] Ate) PH20 

Holaleet NSU A] 4S HAO] Ue} BA BS] ApO]S UEP ATH. 

ofr] Ab 1~3 77} AS 4°] A] HM40, HM13, HM412 = 2] HM62} 

B] DL S}O] BA SAL] FASE] GE, OFF] Ab 2] 4-57] 4S] HM242} HM42 三 

343°] HM6 BLU} ar AA SERUT (HE 7C). LEA) 6742] ofu] 4bo] BUS 

HM253= ExpiCHO 引 外 241°] 7] 2] cre] AS YEG! of Ue} BA BYE 3.5 

Ug 2 4A) 3] Stetcp. NES] Of n] Abo] AS 7+ 3: HP61Z} HP62°] A] = 

at 292] As}7} 14) Se Ale Bele, 

Substrate-gel assay WEY (1A] Zi RES) Oo SE St N-GAGE Ho] ae] at 

314-2 HM40, HM13, HM412] @-?- 4+ el HM62] Bz SY a} APOE SLA) BE, 

HM24, HM423= HM62] 8.2 249 BU} AAS AU} (STD). 670 2] OF] 4b] 

ALS] HM253= WH Ao] 习 o SEAL SEA] HSE Qcy. 

Phenyl 4 4S ©]-2-6}¢} 3°] 4] HM40, HM13, HM41, HM24, HM422] & 43 

HA SBS W, oS HAS? WH AA AAA SSH] 1-4 

74 ALS UE} U] SEC} (STE). 組 十 生 BH} 4] HM40, HM13, HM41, HM24, 

HM42°] 4°} 4] HM6el] 7] koto} Ai] 24} =] S157 L36~A40 417] 2] SAS ale 

W, HM62] 241-4 SAS HS AOS Of ZICH. 

DLS# 44 etN-2U At Hol ae] SAS RE Oy eA] ALAS FAI OF] 

ube BLO} a] ZS] ZO] 7p LEER SETH (& 7F). #1°] 3] HM40, HM13, HM41, HM423= 

N-Uto] AAS] Aol 50°C Ol to] SE APRRS HEP 4 el HM6S| 

BAC) 1 eS FALE]. 二 SoA = HM402+ HM42% HM6 电器 3~4°C SS 

SHEES UEP S Ctra Ao] S77 Ale AS BCH, Lt, PH20 引 

N-t FS ol] FA] St OFF] AS 24) SSF AS AM A Wels Sa 县 及 可 

= AES Col} 7] 2s PH202] N-ZEEt of} F] &-41 A] S 36~47 

(LNFRAPPVIPNV)= FRGPLLPNR = *| 3} 3+ 4 ©] 4] HM17++ PH202] N-@ut 

of] &Ab Al 36~52 (LNFRAPPVIPNVPFLWA)= FRGPLLPNRPFTTV =



75 

WO 2020/022791 PCT/KR2019/009215 

[326] 

[327] 

[328] 

[329] 

[330] 

[331] 

[332] 

[333] 

[334] 

$1 wel A] HM18- A] 2+3+ 93 Cf. A ©] A] HM172} HM18°4] 44 %) + St 
mAb] ASS HE 11 引 HEATE}O} Qhc}. Be] A] HM17=} HM18-2 ExpiCHO 

Al el =] 4] Search. N- 呈 對 引 F] A] St 57] OFM] AEA] AES] CT] Ep 

Abas} BABYS UY Or} 36-47 HA 36-529} Wo] 品 WS of] sah 
Ase BAYA Ao] PIS Bch AS aA Hr}. 

Al A] ol] 5. PH202] C- 呈 中] 2S) HM6 7] BFS] 4°} a] HM14, HM15, HM16 

A 2} 

PH202] CLAS GHA Bas SA BA] SRQeHyYye tyA 以 

why of] 2] 2= 10] a] HM6= 7] REO C-HEEFS] Of WALES 才 才 1465, F468, 

K471°] 4] 4443 810] 4] HM14, HM15, HM16 4] 2} StS) ch. 21°] A] M14, 

HM15, HM16o) 4 4] Sb 3 OFF] AF] ASS E11 o] HATS] Bch. Holy 

HM 14, HM15, HM16< ExpiCHO 4] o7] 2a =] 324 CE 8A), EAA 
2] 2° HM16 > HM15 > HM14 &44 2 CE] Of] Abo] Bo] Ada Ss 

a al ele] BE] ZA SEAT} (EH 8A). 144] Ft 4°] A] HM14, HM15, HM162] 

SA 232 HM16 > HM14 (=WT) > HM15 #244 °] SCE 8B). Frost ol] 2] sha 

PH202| C-%t 477-483 时 细毛 soluble expression®l] 21.2.6} a1, C-ZEtO} 

C4674] Atl A$ SA BAYS CEO] 477-4839] 4] 4 =1 PH20 

oO} al ol] B] a] 10% 引 Sa} Sp al, CUO] 467 旦 可 SoA] AUS AL aA 

St4Jo] Sh gdcp, ez] at BEA OAL ail 4p et Cet o] 4S) HO] aM 14, 

HM15, HM16)=-2 #4 °] 4] HM6= 7|#t 2. = 局 才 圳 中 M345~1361 72k 2] 

of uy] At A) Sto = Ola EMAL YS) o] S 7st al, o] = gla S eta Qo] 
S7EAAZ] Wiel] C-2 At S] 1465, F468, P471 CA, AE] Ce} WTS} 

Ba Bo] HAPS al, AAS SS 還 久生 HAE RAC. 
WTS} #10] 3] HM14, HM15, HM162] 了 三 +A QS Ao} Ho] ES oO] BS 

J 2g quenching ©. = ZALS} A C}(E 11B). 4°] 4] HM14, HM15, HM16 了 二 

WIRE} TEE HA SEACH of ahs Wel Al HME 71 8.2.5 Alzre Core 
Alt Holale| Ape tara oe Tes Ee 
Turbidimetric assay #} 4 © ons = Aq Gt d] 

3143 & substrate-gel assay ol] 4] & 391] acne 8C). 

Phenyl 44 & o] Sse] C4 eto] AUS Hole] SYS EASA S 可 

oO] al] HM14, HM15, HM162 2 WH} A Bee] o] 2l--4a als 

LEE} HO] a] APO] 2] 21-4] BO] 4] HM16 > HM14 > HM15 <9] Ct} 
8D). 

(& 

ALA] ol] 6. N-SE EES CEG OF Be] AL AGES S SbSH= HM10 7] BES] BO} a] 

HM19, HM20 4%] 2}. 

+ ub Ty of] A] a] 4} St PH20 HO] a] SS HM6S 7] BES = S51 G340~1344 2]
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[335] 

[336] 

[337] 

[338] 

[339] 

[340] 

[341] 

[342] 

[343] 

[344] 

[345] 

of} a] Ab == 7}; 4] St St HM8, HM9, HM10°] WTEC} ee at Bae St SY, 

2 eta Boll 4-F et ASS BAC. HM8, HM9, HM10 Sol] Sa St a} 

2 ekg go] S22 HM1OS 7] Hb OS N-FEUO] F389 A] SE] a1, CEO] K470 

TES= F468 04] 43 HO] A] HM192} HM20& 4 2b6- 9+. HM 192+ HM20-2 

5 ExpiCHO 4 oA] 2A =) 9151, HisTrap 婵娟 号 ©} 8 Sho] 4A) E] Ce 

9A). Turbidimetric assay JPYOe SA BIS S459 a,HM192} HM202 

WTEC 10% #2 BABS a Si C}(& 9B). Substrate-gel assay ol] 4] 

HM199} HM20° WTELU} 2 HA BAYS U-EHYATHCE 90). 

41.) a] 7. HM10 7] #2] PH20 Bo) a] 号 习 A 

HM10 7] #2] CBE A Ao] SS CUES] Zo} 7} Bola 寺中 ExpiCHO 

AOA] UES SEO] ZEASH= BSS WY OW, C- 呈 對 生 Zo] 7} C464 0] SO] 

-f- BFS] EY] A] SEQETH (St 12). C464 C4375} 0] HS} AHS BA So] A 

了 到 A) SG BSp7] Wel] EEA] VQ Spry, 

C-Ht°] 4640] 4, AAS] AU} HEU] AS BP ExpiCHoo| A] 2st] =] 4] 

=A] S Sel Sp7] Ha Western blot 24S s+ 9c}. & 13x} 4°] HM30, HM31, 

HM32, HM33 4°] 4]<= Western blotl] A] 34] =] 4] SF 9kct. 

Turbidimetric assay WU © = 4444+ HM10 7/82] CE AG Ho] ae] aa 

习习 总 下 14A2} & 1489] UE} Uy Bch. C- 中 對 AG Hol ASS WTS} Y] als} oF 
+20%2] BABYS UEP ATH. C- 呈 號 | 1480 O] SoA] AS Al SA 

BAYS ZRF Al OS S7PS- QC}. Lz] 32 HM192} HM20°]] 2] 6xHis-tag-& 4] 7] 3 

1] a] ol HP192}+ HP20< 6xHis-tag°] 以 号 WC} BA S43 °} 212} 23%, 9.6% 

ashe AO = 十 年 十 6His-tag?] BA do] SHS Fe Ale AAR AT. 
Substrate-gel assay #} 14 © = HM10 7] #2] C- 中 中 用 生 HO] Aol] 可 如 BA 

3} A] S- = AS} LS 可 o| = Bo] Al SS WT Ho} ace SA Ss} A) 2 

LER 2, 45 ol HM102] SA AY} HAF Spo] Co Zola] WPS 

Abo] = =LA] OF SETH (EE 14€). 

4] A] oj] 8. HM21 7] 8'2] PH20 Ho} a] Sg 44 

3] 0] 4] HP342= 4 tA] o] ABS 7] x] A also} a1 (下 15A), HP46 3 ASI 
AALS 7A AASB C (下 15B). HP342} HP462] WALES ZZ} 1.73 mg/LS} 

25.6 mg/L°] 9 C+. HP342} HP46 6xHis-tag°] 忆捷 21°] a] = 6xHis-tago] 以 万 

Aol alSerh= QA] 340°] Sep Ae] SASS y]alsp= Ale Of Bch. 

Turbidimetric assay ol] 4] HP342} HP462] 2d Z}2) 45.6 U/ugst 47.2 Ug 2 = 

WT HU} of 2 Se BS BBO, Ae] HM21 BU Hef 10% BE 

ado] S 7b SEAT (ES: 16A). 

Morgan-Elson assay == 7) Z} 34 O] A] 2] kineticsS 44 Sto] | 16Bo] UE) etc. 

HP342} HP46 43 B.S (Keal/Km)& OFA8 SB HW2 ELC} 1.7~24]] 42°} specific
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[346] 

[347] 

[348] 

[349] 

[350] 

[351] 

a3
 = 4 蔬 aw
 

kf
 

r|
 lo

 

ant
 

总 to,
 

om,
 

off
 

ec
 a 

, 
品 ichaelis 入 个 (RU 万 OC) = 

HW2 Hck Stok 7124] ) aieh ahs} Bre Ao ASU}, |] ApS ee 
Al SoS 也 

NAY Jee uP & S QE ES 5 

S732 T3412 AACE A) Stet gs szpol rp. 341 局 可 eA] et Saou 
sya, AUIS EA S92] MAE 3 

H]Als= AS WS -F TH. 

DLS= 441 3} HP342} HP462] 2-4] 2 = ZZ 51.5°CS 51.0°C 2 = 十 是 二 

==] °] HM212} FAFSA OF, HW2 旦 可 可 村 SC HS a OAS 

LEE} Uy 91} (SG: 17A). Substrate-gel assay = a8 St HO} 4] HP342] B42 HP202+ 

APSE] UEP BEM, HP46-2 HP20 有 可 Se Ba BIS UEP Fle 
HM10 .c} HM212] eH} 4 4 ao] 口 gol Flo. = of 7 Z1c} (& 178). 
OFA) HW22} 31°] 4] HP46S pH 7.02} pH 3.0 471A] Se SSE HA] St 

六 substrate-gel assay B.A S44 4B] 13+ 9S 名 HP46% pH 7.0 2 Rt Of Ue} 

pH 3.01 AE #2 Bes Heo} HU crags Hol HAtt (= 17C). 

HM53, HM54, HM55, HM56, HP59, HP60-2 HM21 7] #2] Ho] a] S 34141 

$] A] 2] of Fe] S44] cay Bo] S Zar Qlt= Ho] a of cp. 34114 $F] 4) SI 

of H] Aro] Bo] x} oj] wpe} 1 SA QE gf St Ajol] ces BSkS 品 對 生 AS 
3913-9 c} (下 17D, & 176). 

414] ol] 9. PH20 21°] ai] 2] in vitro AY Ag ey 
148-7} SLO} Ela] 3] SWAPS HE vho] 9.9] oho. ol ay 

SARS WSs Fo wagwess a 2 
fo] 2.2219] 23} FEU, 33a] HO} 
加 HOA $]42-9}9] VHS ol 
e121 2 AY 7| (epitope) = Ai] 

+ Bch of a] St WARS anti-drug antibody: ADA)= 

NYA A = hoy, o] a] et k-s-ol] 2] a aes ROE Al ay A] 7] 7] ae of = Ol 

fc
 

& & rot
 

ae
 

TH gt 2 RI Bt ， 

QIt}. Seo] Het ARES 生生 二 9} et Al Soll] 2] Azpol] Bees Uy] Al 年 

QO, 7] Zk ALS Al ON SA St 相生 四 号 号 HLS —H QT. Oo] ea] SES 

下 号 可 亡 Oe] 7EA] 21S 0] VS 可 性 年 QE, SS zhay ALYY ol] 

50) 4] WES, Hee FEOF BEY O] UL} 7H Hel 2] Sk Abo] UE 2 oto] S| ay Sl 于 

Ql tp. OF AbAlol] 2] et 2 elo Ss= HEO} o 2] oF oS] Ql ailu] SY EFo] = ef] 

FrA}/¥] +-A}4g, posttranslational modification, =< =, 3-4 4] AA, alae] Sa 

SO] QLUh. 二 才 7H Te] UPS Belo B= YH ollp, 4-8 Sal Qhs= Ef 

Ok E- a} 2] Bt-§-4, HLA (human leukocyte antigen) typeol (+= -f- 2 
oO] 
BA
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[352] JAAP 四 习习 各 WSs WAS 2] YY eel] talgle] CAAA Ie 

[353] 

[354] 

[355] 

[356] 

Ol Al SE= CD4+ T cell©]-+ CD8+ T cell] 2] a] 41 Sc}. 7q 7H ele 外相 本 生 

HLA class II 7-21 A} OOF EON, CD44 T cell2] el Aa 7|3= 7H Wet Zr} 

AbO| 7 QL al, UEP Ay aa 7|S Abo 2] ah Aloe 24242] BAU] CD4+T 

cellel] 7] 2] HEo] 2. OF ero] RSS Us QoAL BAS <p hs WS RES AS 

7S UE] QLOVAT ull-P- 2 St BAT] BO] Sl = QUT}. CD4+ T cell 
¢} 21 A A] Al] S (antigen presenting cell; APC)7} 4}Al 2] Ife} MHC(major 

histocompatibility complex)= “a 4A] 21 etelS el4] spo] Sty sp Str}, 

31-9 S31 CD4+ T cell Abo] EFAS Hb sto] ALAS, 4d T AE, B 
AES 25/4, AHA = tat Go] AAS ES Ser}. 引 外 生 Pel 

CD8+ T cell? 4179421 ABSA S 7EA1 51 VO elo] AAS Ay, 

eee AY Al 7S AS AES 24 AZ) BEC. CD8+ T cell T PE: 

SAS 7} AL QL, HE AMS] AO FA) SETS MHC 4h] Bo] Qe 

Sst Belo] HEpOPES 本草 全 Qc}. CD8+ T cell HES Bel AA] Ay ST 

S| ayAy aAl Sl eels el 2] S-O] SPAY Spel <p glo, of | et SY SH CD44 T 

cell 2] Melee o] CS eee 又 中 . UbEbA] in vitrool] A] Al af HkO] 2 A SI 
AGES 2A So cae OA} aL A WAH GH} e] 

2 

a~ LW oO a = eile Haa2 O48 a2 
cellZ} CD8+ T cell HSH = YHAEA! oboe pene ©] 4] (HP46)= 2} 2} 

1.5 ng/mL+} 15 ng/mL 4 2] et &, 2143S} 21 CD4+ T cell} CD8+ T cell 2] 

Sal zh SEACH. Z1 T celle] BAIS ARE Stimulating Index= er 

= Bo} 9 2, Stimulating Index (S)i= beh + Ze] Be] Zc. SI Ako] 2 of 2kel 

$l) Hr] A REA] SA She] pal BEA S =F BATH. 

Stimulating Index (SJ) =(11 2A 2S 4 ze] 2] Tcell 29 S}%)/ 

(vehicle 4] 2] _ T cell 2149 5} 5) 

HS Sl Ag 時 仿生 HLA typeol] the} Be} A -F Ql, ube}Ay ELC} 全 二 HLA 

type] A] 2] 28 BAS] Hal SS 108 2] healthy donore@27E] WS 

PBMC] te] SE T cell 9}-8- SFO] = Bot Acp. A}-S el 107 PBMC2] HLA 
type: O} eH 2] 3b 12 2} Ary,
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[357] 

[358] 

[359] 

[360] 

[361] 

[36.12] 

同和 三 到 PBMC] HLA type 

  

No 

HLA A HLA B HLA Ci DRBT1 DQB1 DPB1 

  

1 | 0206 | 3303 | 3501 | S801 | 0302 | 0801 | 1405 | 1501 | 0303 | 0602 | 0201 | 0301 

  

2 | O201 | 0207 | 4601 | 5101 | 0102 | 1502 | 0803 | 1101 | 0301 | 0601 | 0201 | 0202 

  

3 | 0206 | 3101 | 1501 | 3501 | 0304 | 0401 | 0803 | 0901 | 0303 | 0601 | 0201 | 0501 

  

4 | 0101 | 3101 | 1501 | 1517 | 0303 | 0701 | 1302 | 1501 | 0602 | 0604 | 0401 | 0501 

  

5 | 0201 | 3101 | 5101 | 6701 | 0702 | 1402 | 0401 | 0403 | 0301.) 0302 | 0201 | 0401 

  

6 | 0201 | 1101 | 1501 | 3901 | 0401 | 0702 | 0102 | 0901 | 0402 | 0501 | 0101 | 1401 

  

7 | 0201 | 0206 | 4002 | 5502 | 0102 | 0304 | 0802 | 1454 | 0302 | 0502 | 0402 | 0501 

  

8 | 0201; 0201 | 1501 | 4001 | 0303 | 0304 | 0802 | 1406 | 0301 | 0302 | 0501 | 1301 

  

9 | 1101 | 2402 | 4006 | 5101 | 0801 | 1502 | 0701 | 0901 | 0202 | 0303 | 0201 | 1301 

  

10 | 2602 | 3101 | 4002 | 5101 | 0304 | 1502 | 0405 | 1501 | 0401 | 0602 | 0201 | 0501                               

PH20=} PH20% °] 4] ol] 4] 2] CD4+2} CD8+ T cell2] 习习 如 下 SA ADE F 

13°] Aas Az Sc}. CD44+5} CD8+ Tcell 引 YI SA ABS BY, 

PH20} PH20 4°] 4] Ep, BI S-S7} wal 4] Se EOS BIT}. PH202| 

8 -F-, 272] AS oAl CD4+ T cell] 2YS} E72 ACB SAMO, 

PH20%1 ©] 2] A -P-4= CD4+ T cell2| 279 5} 7} 4 =] A] SF 9kC}. CD8+ T cell 2] 

73 -$-5= PH20 引 對 172] SoA 2a sh 7t 4 =] S24, PA20# ©] A] SI 

AGS 172] 2 SoAl B49 s}7} SAE] ALT}. 了 可 二 PH202] @-PA= 1.5 
ng/mL>} 15 ng/mL 2-9) A] SI4k°] 2 O44 2S AE} SOU} PH20H ©} Al] SI 

74 $= 1.5 ng/mL] Aq 2] 2 ©] SF 2] STZk°}, 15 ng/mL] A= 2 ©] 42] SI 4kO} 

Z2AUM(E 18 219 AA), 
号 可 对 t-2 “SAL CD8+ T cell?) 242 5+ 7} PH2081 9} AO AS HS 

Aloe 4 ¥) 4], PH2081 ©} Aol 4] a] PH20°)) 4] 2] CD8+ T cell2] 249 3} 7} 

He AoOe Bac}. Ho} Se AtoA Eerie AKL, 

1) PH202} PH208 °] 4] 2] CD4+ T cell 3! CD8+ T cell 2] 2149 5} 5:7} HB] a4 

yor 

2) PH20 旦 喇 PH20¥1 ©] 4] ol] 4] 2] CD4+ T cellZ} CD8+ T cell2] 249 5} 7S 9°] 

We wos Basch.
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[362] 1S} BS Asbo] PHOW]¥]2] 全 分 9 對 對 wie} ey ASS Hubet 
7Ve 32 PH20 电 可 XS Ale aye 

[363] 

[364]  [3%13] 

In vitro HAAS HA (immunogenicity assay) SEP Sgel 

AS 218A (Stimulating Index (SD) 

CD4 CD8 

PBMC PH2084 012 PH204 0] 4] 

PH20 (ng/mb) PH20 (ng/ml) 
No. (ng/ml) (ng/mL) 

is 15 is 15 1.5 15 is is 

1 1.03 0.859 0.728 L176 138 142 122 1.60 

2 1.05 0.09 0.596 0.922 1.20 Lil 1.00 1.07 

3 1.90 144 1.56 112 143 131 159 135 

4 2.51 2.79 0.788 1.82 1.28 1.90 0.579 | 0.974 

5 127 147 1.09 114 0.987 0.932 0.972 1.02 

6 0.825 0.834 0.998 0.946 0.904 L413 1.09 0.986 

7 2.07 2.07 143 1.90 2.08 2.34 130 2.46 

8 0.898 | 1079 | 0.967 | 0822 | 0.926 1.06 0.896 | 0.813 

9 0882 | 0957 | 0895 | 0941 | 0853 | 0993 | 0.950 1.09 

10 0.983 0.870 1.12 1.13 LB 1.08 145 1.24 

[365] 

AYA BSA 
[366] VO] US PH20 Wo] a] EE Ole] BASS VS OFYS PH203} 

8] als] ExpiCHO A] 24] AE] QL a ee al ered Fo] S 7b ROU, 
dA SAYLEELISC AE SHA, Se 组 时 加 明生 AA Ea 
BSA Oe VAs - hts SAb7t Beh. 

[367] FES, SH VV} US PH20 HW] HE Ole] SASL BF eu cp als 
若 于 AlSH= 214 2] S149! substrate-gel assay 2] 性 才 可 如 Et UH AI 2] 

Al 4] (refolding)°] Gt =] > 444-1 OFA} PH20H CT} “ez renaturation®] =}4=
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Bap} YOM, CHT] ALS Aol] -YAtGlo] Mes] RA WIS Hass 
豆 对 二 Sh 

[368] 。 oh 7} & Vol] US PH20 Wo] a] 至 这 ofS] AUS SKS asays 
FEA aL Shoq, Ql alol] BES, 4-0] Sts= Alo] 7s Stet. 

[369] 

[370] Aura 
[371] Arming, S., Strobl, B., Wechselberger, C., and Kreil, G. (1997). In vitro mutagenesis 

of PH-20 hyaluronidase from human sperm. Eur J Biochem 247, 810-814. 

[372] Bookbinder, L.H., Hofer, A., Haller, M.F., Zepeda, M.L., Keller, G.A., Lim, J.E., 

Edgington, T.S., Shepard, H.M., Patton, J.S., and Frost, G.I. (2006). A recombinant 

human enzyme for enhanced interstitial transport of therapeutics. J Control Release 

114, 230-241. 

[373] Chao, K.L., Muthukumar, L., and Herzberg, O. (2007). Structure of human 

hyaluronidase-1, a hyaluronan hydrolyzing enzyme involved in tumor growth and 

angiogenesis. Biochemistry 46, 6911-6920. 

[374] Frost, G.I. (2007). Recombinant human hyaluronidase ((HuPH20): an enabling 

platform for subcutaneous drug and fluid administration. Expert Opin Drug Deliv 4, 

427-440. 

[375] 

| 44 Free Text 

[376] AATF] ASFA S.
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ATA 
[37S 1] ALS 12] 7S Zh OFAYS} PH20o 以 

T341A, T341C, T341G, $343E, M345T, K349E, L353A, L3541, N356E & 

161TH Pel oA EY ST SFU oO] 2] Of He] At 47] 2] 习习 号 
ZSSE AL BAC S SE PH20 Heo] HE Ole] 4H. 

[Ste 2] alate] Ql], T341A, T341C, L354] 2 N356ES “9 Sl oA] 4 
SEU} 引 分 生 of u]4t 417] 2] 4) SS 笠 對 計生 AS SAO S= PH20 
Bol ay HEs= 0] 2] SG. 

[87S 3] Al 1etol] QLOAT, ATSB S 12] OFAVS} PH20L] M3} Al 9] GES 了 
AAS ol HB Sotss FS] OAL St Uf of 42] of] Ab E77] 2] ASS Uf 

Ess AS SA o= Ss PH20 Wo] Al Hts OS] AA. 
[为 了 可 4] 对 3 如 中 色相 条， 全 7| Sap ad “Pass 伟哥 二 得 8 于 让 (S347~C381)2| 卫 

AAP AS Supa 7 和 SPLAT 8 习 杏 了 让 (A333~R346)9] AS 
on “ SH PH20 ¥19] a] HEX 9] 2] AA, 
Al4etol] Sholay, 2b7] Grappa 时 中 2 AAP HO] a sobs FHS 
ralnses T341~1361, L342~1361, $343~I361, 1344~1361, M345~1361 

TES= M345~N3639! AS SAO = 可 这 PH20 HO] A] HE Of 2] A. 

[34 6] 局 4 如 中 QhOf AT, Ma} U4A1 8 42-9] (S347~C381) B/E, Sap} Al 734} 

sh} 8 eA 3-9] (A333~R346)7h Hyall 2] 本 号 习 姜 779] 2] ob] At 
ALB] 3 ol 可 次 條 417] 24) Ste] AS SOS SH= PH20 A] A 
TES °] 2] AY A, 

[ae 7] 局 1 如 可 SLOUAV, 

L354I 2/tE3= N356E2] OFF] 4b 27] 2] A] Sb Ss}, 
2 7;A © = 1341, L342, $343, 1344, M345, $347, M348, K349, L352, L353, 

D355, E359, 1361 & N363 4d Sl 也 可 入 AL EY ST Sf 1} 0] APS] 

9] Al AL 2] Of] 4h 47] 2] ASS BGSH= AS S41 O° = SH= PH20 

Bol ay HEs= 0] 2] SG. 
[3s 8] ATS] SIAL, 

L354] 2/4= N356E2] OFF] 4b ZZ] A) SES BSS AL, 

3 7;A © = T341A, T341C, T341D, T341G, T3418, L342W, S343E, 1344N, 

M345T, $347T, M348K, K349E, L352Q, L353A, D355K, E359D, I361T © 

N363GH del OAL EAST SU} Of 4h 9] Of a] 4b 4b] 2] Al SES 

Ysoe=E AS Sz oS = PH20 4°] A] LE Ole] 4H. 

[Se 9] Al7 Sel], 9°] A], M345T, S347T, M348K, K349E, L352Q, L353A, L354L, 

D355K, N356E, E359D & 1361T2] oF] t= 4t 47/2] 2] SbS BGSH=e AS 

54] 2S SH= PH20 Ho) A] HE Ole] 4H, 

[SS 10] AlOStol] QLOVAL, 7-4) & T341A, T341C, T341D, T341G, T3418, 

[87s 5]
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[3s 11] 

[34'S 12] 

[43'S 13] 

[37'S 14] 

[37'S 15] 

[为 子 嫩 16] 

L342W, S343E, 1344N # N363G% 7-43 

opm] 4b 27] 2] AZ SbS BM GS= AS 
ol| 引 ALS A, 

A LOS] QA, HL AS 也 让 条 AER] Of & Sf} 9] oh 4b 

ASS Boe AS | Ao Se PH20 HO] A] He ofS] AH: 

(a) T3418, L342W, S343E, 1344N, M345T, S347T, M348K, K349E, L352Q, 

L353A, L354I, D355K, N356E, E359D © 1361T; 

(b) L342W, S343E, 1344N, M345T, S347T, M348K, K349E, L352Q, L353A, 

L3541, D355K, N356E, E359D © 1361T; 

(c) M345T, S347T, M348K, K349E, L352Q, L353A, L3541, D355K, N356E, 

E359D, I361T © N363G; 

(d) T341G, L342W, S343E, 1344N, M345T, S347T, M348K, K349E, L352Q, 

L353A, L354I, D355K, N356E, E359D © 1361T; 

(ce) T341A, L342W, S343E, 1344N, M345T, S347T, M348K, K349E, L352Q, 

L353A, L354I, D355K, N356E, E359D © 1361T; 

(f) T341C, L342W, S343E, 1344N, M345T, S347T, M348K, K349E, L352Q, 

L353A, L354I, D355K, N356E, E359D © 1361T; 

(g) T341D, L342W, S343E, 1344N, M345T, S347T, M348K, K349E, L352Q, 

L353A, L354I, D355K, N356E, E359D © 1361T; 

(h) 1344N, M345T, S347T, M348K, K349E, L352Q, L353A, L3541, D355K, 

N356E, E359D & I361T; & 

(i) S343E, 1344N, M345T, S347T, M348K, K349E, L352Q, L353A, L354L, 

D355K, N356E, E359D % 1361T 

A 1 e+ 2) 3 11d SFL & Fo] 以 可 寻 , 手 7 习 吕 刀 CAE PEE 

jn
 

虑 

a
 & x,

 

ao] a Ets O12] AB, 
对 12 如 是 Voy, N-VEEES] MI UZ) Pads. LY] 记 吉 对 Aled 
opm sat 4b7] Stel] A] AMES] OY SAP ofa] saat Ab] 7p Aa ad BLS 
=A OS 可 所 PH20 HO] 4] HE Ole] 4H. 

Al 13 Se] QLO]A], N-¥FUtS] L36, N37, F38, R39, A40, P41 HE3= P42 27] 

Sro]A| BELO} QF oft] ak A] 7} BALE AS SBOE B= PH20 
go] a] HEIs 0] al A. 
对 12 如 可 QLOYA, C-E AS] V455 4] L509 44 el arly ALF SI 

el 天 外 对 7 了] ChAT AES] OC] AHF of up uAt 4b7] 7} AA al AS 

=A) © @ SH= PH20 YH) 4] HE O]2] AH. 

ALLS so] SLOVAT, C-EES] V455 二 局 $4902 FE oA] AS 

ofn] 4b ZE7] Co AL AEC] AF ofn] At 47] 7} Balad AS 

54] 0 = Se PH20 4°] 4] T= of 2] AH.
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[为 子 恕 17] 

[为 子 嫩 18] 

[为 子 嫩 19] 

[a7 e 20] 

[Se 21] 

[8 22] 

[a7 e 23] 

[8 24] 

[are 25] 

[are 26] 

[8 et 27] 

[87S 28] 

[437° et 29] 

AL16S}°] BLOAT, C-EES] V455, C458, D461, C464, 1465, D466, A467, 

F468, K470, P471, P472, M473, E474, T475, E476, P478, 1480, Y482, A484, 

P486, T488 SE= $490 27] CoAT AAS] O] SAP Of n] AL 4b7] 才 

AAD AS SA oS B= PH20 Ho] A] HE O°] 2] AH, 

Al Let UAL ATS -S Of St Soy 名 相 本, NOY] AT SMH S30] US 

MATGSRTSLLLAFGLLCLPWLQEGSA 2] ©} 4] 2} A] 2S ZH 91 Zt 

AGeae rue As HEE, ASH Ss 4] YS 

MKWVTFISLLFLFSSAYS2] +4] 4b ASS B= Zk BY A 

SW o] ASME HEE AAW S 50] = 

MAAHLLPICALFLTLLDMAQG2] ©} 4] 4} 41S Zb= 9121 Hyall 

THe] Ae WEES Vtse AS Sas = | 

o] 2] 28. 

ALLS} UA) 11 et SO St Sol] QLOFAY, 

1152] Rb A SS HAS Do Ae 
正 二 

it Of
 

St
 

PH20 1°} 4] TE Ol 2] 4H 

局 19 如 可 QLOPAT, AV SR 9902] A, S-S Zhl= PH20 HO] 4] TE 9] SI 
如 局 

Al Lat UA) A206 SO] & St G2] PH20 FO] a] TEE Of 2] AWS 

Eds ¢ 42S 2WVE. 

Al21 ee] 六 相对 ,可 是 atorals}2] BB 24) SRBABTE AS 

SA Og she ¢ 24) AVE. 

局 22 如 可 Slo}, Ah] OHS 型 補選 二 AA Seale AL SAoe se 

4) 48 ANE, 
6. 

下 1 

checkpoint inhibitor)?! AS 54° d= ARS 2ME. 
L. 3h Al Lat UA) A208 S OF 

Ag ss AAt, 

A25 AO] US AALS MGbSH= BAY WS BE] 
A268] UE AAS PS BE Bal Astsl apa 

A272 VAAL, SSA, ASAS, SE, Wt RESIZE 

T3832 也 可 条 AA AS SAS she SEA. 

A 28S] US Sep ABS 是 等 計生 UAlS ¥ GSH= PH20 Bo] A] HE 

o} 2] A 2] ALANS.
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[5-3] 

B 

30 9 
BS 
Soy 234 
3? no as 
x 

2 m4 
Pal 

2. 
过 
# 14 
入 

人 
Ww ae 

e4 

wr HMI NM 

¢ 
Time WE HM1 HME 

WT 

ny 
ima) 

3 30 4 
i oY 

a 中 i ae ot 

60 = 生 pH 等 20 i , 
i * 

8 1HM1T 5 
BH 7.0 REY ' Ft" | 

【 i 
08 if 所 + 

ie 1 
pH 6 由 er 

5 多 
Time Gn) 

[4] 

A B 

206 10 min 200) Th 

160 460. 

之 2 
到 = 3 

40g — 400 3 

i j ‘ 

501 80 

1 和 和 学 下 和 下 1 了 中 則 下 下 ¥ 下 由 TT 了 下 

0 1 2 3 4 5 1 1 2 3 4         
Retention time (min} Retention time (min)
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[5] 

A B 
aS 

kDa M cS FT € M CS Fr € cS ff E CS FT —E MCs fF £ 40 

240 - B. 
140 - 

= 35 

100 - = 30 
= 70 - lo Bs 

aa 2 20 g 
35+ 2 15 

a 

2-4 B10 

20 - 5 

HM7 HMé HM9 HM10 HM21 Wr HMG HMS HM9 HM1O HM21 HM7 

a 

G dD. y8 WT 
Time Wr HM6 HM8 HM9 HM10 HM21 HM7 2 開 

要 1 we rd as Es ® 

36 — 

| a8 HM8 
2e406 

e 

B 1606 | 2 
Bad 
g 2 
2 J 位 16 Ea at Ea 

= sess 」 a a8 HM9 “ays 
€ 

0 金 要 

wt HMG6 HMMS HM9 HMIO HM21 HM7 s : 
3 . 
x 時 & we 6 ae aS a 

> 他 者 和 全 

E = | 。 回 HM10 
要 

pi 3 

2 a 
過 

7S ° ze oS 7s es Ey s 
& 

a 

7A Jd *,2 HM21 
Oo 

64 生 

和 | 

& a 3h rid ae od 

6.0 : HM7 
53 2 同 5.2 e 

| 48 2 
45 

42 : 
同 & 40 點 ae ae 說     

  

    
Time (min)
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kps M CS FFE 

240 - 
100 » 
100 - 

70 « 

St -    
  

  

  

  

  
  

B E 

& 

本 ， WT 

= ; 136~S490 

sw : 
3 時 = 站 % an eT 
二 a 

js 1 HM40 
Eo ; N37~$490 

Q 4 
人 加 等 先 愛 移 

SSFP PLE E   

° 

  

3 HM13 

F38~S490 
ae t 

  

  

  
    
  

        
  

          
  

  

    
  

Se 
= eh = a ra ae) 
a 8 

$x 3; ; HM41 
eas F: : R39~S490 
ss 4 

Bs 

; ‘ 得 % ze Hh Et 

和 机 HM24 
° A40~$490 cae nce es. 8 人 
AA 8 

D Tane Wt HM6 HM4Q) HMI3 HM4t HM24 HM42 由 % * a 回 a 

_ : 48 
th «ol HM42) 

° os P41~$490 
BES rr 

SES 

Ea Eid 入 ES & 3% 中 
E08 

SEG. Retention Time (min) 

omy SEE 

2 BES F 
gS 
3 Tih 

DEG 24 

LES 

Este 全 20 8 

aa EE | 
WI HU RHO HM3 HH HU24 HU = 16 x gi? omao 

8 2 x* om 

2 天 i? wma2 
二 sbbaabdedl® git 
a 

4 amb 

Wr 
0 

20 30 40 50 60 70 

Temp (C) 

wt HM6 HM40 HM43 M41 NM42 
  

Fagg CC) 46.520.5 50.7203 53.5205 905105 56.0 54.0 
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SHEE (°C) 
  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

WT 46.5+0.5 

HM1 53.0+ 1.2 

HM4 56.5+ 1.5 

HM6 50.5+0.5 

HM7 58.0+ 1.0 

HM8 §2.5+0.5 

HM9 53.0+ 1.0 

HM10 55.5+0.5 

HM13 50.5+0.5 

HM14 51.0+ 1.0 

HM15 49.0+ 1.0 

HM16 51.0+ 1.0 

HM19 53.0+ 1.0 

HM20 51.04 1.0 

HM21 51.7+40.7 

E11] 

A B 

194 16 

     

  

    
  

  

  

—*— WT 

* MT oe Ls 
ad “3 
2 一 和 一 HM4 畫 32 

HM6 生生 AS 

wot HM vote HM IS 
i mone BME. 

= WT 
og + + ~ + 4 

iy Gl O2 O3 4 OS 

Acrylamide (M) 

Acrylamide (M)
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[12] 

A 

140 

120 

100 

> 80 

村 en 
ond 

& 
8 40 

20 

No expression 
51 : | 

人 B $ EEE EE E EEE EEE EEE ES EES $ 

Total Expression level Total Expression level Total Expression level 

length (mg/L) length Cnet) length (mg/L) 
WT 136-8490 16.1 HM39 = F38~-E476 36.7 HM29 = -L36~A467 16.3 

NE = 136-5490 75,0 HM38 F38~T475 41.4 HM44 = F38-D466 8.3 

M52 =F38-~T488 36.2 HM37 = -F38~E474 41.9 HM43—OF38~1465 47 

HMS1 = F38~-P486 19.7 HM36 F38~M473 36.6 HM30 = 1.36~-C464 No 

HMS0 -F38~A484 98.9 HM35 = F38+P472 44.3 HM31 1L36-D461 No 

HM49 = F38~-Y482 93.4 HM19 ~==F38~K470 38.3 HM32 L36~C458 No 

HM48 = F38~1480 126.5 HM20 = -F38~F468 20.8 HM33 1L36~V455 No 

HM47 = -F38~P478 744 HM45 = -F38~A467 17.9 

[13] 

M HM29  HM30 HM31 HM32 

  

HM33
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14] 

A C-term residue | Specific activity C-term residue | Specific activity 
生 number (hd pH 7.0 number u H 7.0 

WT A90 22.3 + 04 HM36 473 22.0 + 0.3 

HM10 490 21.7406 HM35 472 23.3 + 02 
HMS2 488 29.5 + 1.9 HM19 470 25.9 + 16 
HMS1 486 27 $418 HP19 470 19.9 + 0.6 
HMSO 484 28.5424 HM20 468 23.9205 
HM49 482 29.34 1.7 HP20 468 21.62 06 
HM48 480 29.9 + 0.7 HM45 467 18.04 25 
HM47 478 17.8 4 0.3 HM29 467 18.2 + 0.2 
HM39 476 20.4 + 0.2 HM44 466 23.2 + 0.2 
HM38 475 22.3 + 04 HM43 465 19.1 
HM37 474 21.8 + 0.5 

B 35 

3 30 4 

2 254 

£ 20; 
2 154 

= 10 4 
Ana 

go] 
0 一 一 一 一 一 

465 470 475 480 485 490 

C-terminal residue number 

C WT HM10  HM29 wt HM10 HM43 HM44 HM45 
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[至 16] 

50 

A 

Specific activity (U/Hg), pH 7.0 BP: 

WT 223404 > 
= 304 

HM21 41.0+ 06 = 
HP34 456409 2 2- 
HP46 472 = 

Q 10 4 
0 

生 二 

WT HM21 HP34 HP46 

B 

Km Keat Keats Km 

(mg/mL) (1/min) (min/mglmb 
HW2 2.29+0.20 0.72+0.01 0.32+0.03 
HM21 1.65+0.10 0.88+0.12 0.53+0.06 
HP34 1.94+0.18 1.03+0.13 0.54+0.08 
HP46 1.78+0.04 1.3140.10 0.73+0.04 
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