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(57) Abstract: The present invention relates to Fab-arm exchange-preventing Fc variants having reduced effector functions due to
the removal of binding affinity to FcyRs and Clq. Human antibody Fc domain variants of the present invention are novel variants
different from conventional Fab-arm exchange-preventing variants and can overcome the Fab-arm exchange phenomenon, which is a
disadvantage of [gG4, while not binding to all human FcyRs and Clq and not binding to mouse and monkey FcyRs, and have excellent
blood half-life and thermal stability, and thus can be used for the prevention of immune cell/normal cell death (toxicity) caused by an
antibody Fc region of a therapeutic antibody or Fc-fusion protein drug.
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Q38 s tpksh o 8] A& 5H4 HE-g-S S4ksT) (Deo, Y.M. et al., Immunol. Tod
ay 18(3):127-135 (1997)). o] ¢} Zo], Fc Z=H]| ¢1-& W o] 4| ¥ o] 7 3 3} ADCC(antib
ody-dependent cell-mediated cytotoxicity) % ADCP(antibody-dependent cell-mediate
d phagocytosis)oll 278 % Q1 H & 3p, 53], A o] 87| 7] (effector functi
on)?! ADCC 2 ADCP 7|5 W& Al 29 9ol EA5H= Fe 784 ¢ko] s
Aol o] Fghrh. Abe] Fe 784 57FA & W, A7 ol W & Fe &
Aol AgtH =Alo vt R H = AGAE] 77 A4 o & 50, FA
9] Fe =91 0] FeyRIlla®} A 3136l ADCC, FeyRI 5= FeyRIla®} 2 3135le] AD
CP, 1231 C1q9} A ¥slo] CDC(complement dependent cytotoxicity) 2] 2H-87] 7]
oo skl Fab ol et 14 gl or A4S HHoRN A RE T
Aol Fad Am aHE FEI

%% vhg st gom, 4
o]

T ATt ol o 2, A A E e} A7l WS Tt S Al A (Immune checkpoint in
hibitor), ¥ G A 3£ - o] % 3A|(Bispecific immune cell engager)9} -2 & H- X
88 YA ES T4 A= HAMEE HY 287 2ol Y HA A 27
= A A 7E 9lo] Tk T-A| 32 ef o] A A ol
A HA T dd g g A= WA A A A= Fe wll 7l HE 2F8-7]2Fe
AAEZE A A oF & HAMET} 3] =] = H2)

4

2 Qle W dkg st R M e
S 74 A o] By g E v v o] )k Eé FeyRE T HYA X &4
A&l =& A (FeyRIIb)3= T-A| o] 3 5] 51, 814 Feole] A5 4g o8 Ho o

= 5
AA A2 aTS FAaA I th= AV o] B 31% o] (Bennion er al., Sci Transl Me
d., 2023), A F T} FeyRE] A Feolo] A% 282 W o ot A o] 11
2-g Al ol U 2 55 AAol & #Hol sl Aol el A ) e, g
= YA E TH Y A Agetal, U E s WA M e} A3tk 3 A AR

Az AAHEE FAER o] FoM BHuf mapom A7 AAS 5 9%
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T % FeyRe} 71 Ajte o] whol wjj-9- vb-2 o 2p-8-7] 2H-& 7] += 1gG2 A
7} a1 H -, 1gG2 34 = €1 %] (hinge) @ 9 9] o] &3} 23 l FH(exchange) 2 2 I
&l o] & o}o] €Sl (isotype) & ©] A 6kaL, obd A AR 218k -5 (aggregatio
o] HAEhHE BA EAZF EASELR, 2 thg o R A g o] b 1gG4 FA 7
aelE o] AR A e ARg Foltt. o] 9 I sto], T-A e el ¥ H e
Pt v PD-1(Programmed cell death-1)-& 34 SFi= 3-PD-1 34| (Merck &

[5]
[6]

[7]
[8]
[9]

[10]

Co.A}2] pembrolizumab(Keytruda), Bristol-Myers SquibbA}2] nivolumab(Opdivo),
RegeneronA| 2] cemiplimab(Libtayo))© X7 ¢13F1gG4 14| & Bl 2 FDA 5 ¢S
Hhol QIAto A e 0 & B3l AF8¥ a1 9low, 3 B 2 2] 5= (pembrolizuma
b)= e & FHol dial L 31 7S whol 20201 71 A AlAl & FE v = 2
AR 1439 Dol v &2 Wi, Y EF Y(nivolumab)> 89 &2 799 g ] o W&
& Wt} HAIRE, 1gG4 A 5= 2= FeyRsell thafl 2828 7H*H, 53] FeyRIol
el = nMe] A& Avhe S 7 AL 9lo] theFg Wi 28 7] 2fo] @A 3t =
A 7E Ao, A o W 27| 2F o R Q) 1A A ETF o] H = 4S8 ] 8}
71?18l FeyRsoll o gk Agte o] A| A ¥ FeE Al Ztsth A --7F st A X8y
a1 Tk HEH oFAlE A3 [gG4t= CH, 9 99 228 A ofn| :m4ko] Q17F [gG1}
o= A Al (serine) o2 EA)8FaL, F A8 Z o] 1A (core hinge)E 53l A& Wi
ntrachain) ©] %3} A 3o] &4 ¥ o B]-3F 2] (non-covalent) 14 = <18} half-3 A
7} A H e}, ol A half-&A) & el 2 EASHE [gG4= A 2 & IS 143
T 270 9] 1gG42] half-3}A| & e} 7} 313 %] = Fab-arm 1. 2H(Fab-arm exchange, FA
E) d/go] Vel E, o] & WA 5tr] 9138 1gG42] 228 A o} = Ak-S Q11T 1gG
19] 228 H o}u] =Akel 3 & H(proline) O & X 3+ 31 %] o A o] ¢4 35 o
Fab-arm 1l ko] L} ERLLA] QFol gl S228P ¥l o] A= IgG4 LA el Ao *H -84 <o
= Agyo] A ar lvk Z1efu, o) 9f i F e o] $228P W ol A= oF A E Ig
G49} &L g FeyRs 239 & 7HA] a1 glo] o 3] A 32 APE F-21-8/78 %A

E o H-3E ol A Wloj 54 (off-target toxicity) f- 5 A & 7HHI T
o] &
71=4 3A

kg o] 542 Al gtk QIZE A Fe =9l ol A & Al gsl= Aot

EH 2oy o] A2 2H2 Y] Vs ol A @A iz o] o W Hi= o] 9
Hogh4] 2] S 7hx @ & Al gk Aol

ES g o] B2 Fe-g 9 vhA & Alg st slolth

Eg Eoahg o] BAE ghA A B A E Al ek slolt

EgH g o] BAE ko] oW = X R oFetA A =2 Alwste 4lo]
=3

Lk Bodbd o] B2 o] 71 g1A) Fe Lod| Q) o) A 2] A 2HhH & A= A
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TR gAY

[26] = 12 Fab-arm 1.3+ 4], FeyRs 2 Clq 235 A A @&} 1gG4 Fe H ol Al & (St
apled Fc-1, Stapled Fc-2, Stapled Fc-3, Stapled Fc-4, Stapled Fe-5)2 % A &+ 3 SDS-
PAGE #4823 & Yehdl Lol

[27] 5= 23= A A| ¥ FeyRI-GST, FeyRIIa-131H-GST, FcyRIla-131R-GST, FcyRIIb-GS
T, FeyRIMa-158V-GST 2 FeyRIMa-158F-GSTS] & 2 4 2] 3 SDS-PAGE -4
AN E YE ol

[28] L3 Eoukbmg o] o3} 9l B 2 2] 5+ [gG4 Fe W o) A & 2] FeyRI, FeyRIla-131H,
FcyRIIa-131R, FeyRIIb, FeyRIMa-158V 2 FeyRIMla-158F0) of &+ 2§12 -2 ELISA
2 B Eolt.

o lo

[29] % 4= A H 792 FeyRI-GST, 7F5-2= FeyRIb-GST, 7F5-2= FeyRII-GST 2
"}-$-22 FeyRIV-GSTE] & 2 4 A & SDS-PAGE #2] ¢t A3 & el Solt),

[30] E57 By o o3 A H 2 251 1gG4 Fe ¥ o] A & o] wl-$-2 FeyRI, v
2> FeyRIIb, vF$-22 FeyRIIM 2 7F-9-22 FeyRIVel th 8- 2 18-S ELISA & 4] 3k
Lot}

[31] T 62 AAHE Al &2 A5 0] FeyRI-GST, Al =& 722 915 ©] FeyRIla-GS

T, Al =72 95 0] FeyRIb-GST F Al =72 95 0] FeyRII-GSTS] &
2 A 3 SDS-PAGE ¥4 3 A 35 el ol

[32] 72 e 2t 8 295 1gG4 Fe Mol A &9 AlmE7- 2 ol F
cYRL Al ==+ 95 0] FeyRIla, A =12 Y45 0] FeyRIIb 2 Al =&+ 9
o] FeyRIN®l o ¢ A e & ELISAR -4} 8l o]t}

[33] T8 HEoulhyg ol sl A u 2 =1 [gG4 Fe Mol A &2 Clqg 2332 ELISA

- .
9= A A ¥ FcRn-GSTS] 9 2 A 4| & SDS-PAGE ¥-4 3 A1} & Vel

[34] =
T o|t}.

[35] T 102 Bl o] e} A B 2 2] v [gG4 Fe ¥ o] Al & 2] pH-2| &4 FcRn 2
38 & ELISAR 413l ot}

[36] % 11 Q1ZF FeRn & whg-2of| A Bk of o3} S8 2 2] 54 [gG4 Fe ¥ 0]
Aol d5 b7 & invivo ¥4 8F Lol T}

[37] T2 Py o] JE) A E 22 [gG4 Fe Wol A &9 & oA & DSFZ
WA e ol
g o] AAE H3 H A FH

[38] olsh, A S S Fxato] & U] o ®E E S A s A st
2 gt oheh, ah] e 2 g ol gk AR A E = ez, F At
Al A4 A 3
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o o8 & wigo] AT A= izt B g e 4
AL R A 7 W WA T
S, 2 A4 o) A AF8 53z 80] (erminology) F & 2 ko] vk 3 A A
o) % 243 FAS] A5 A ol ERA, o= AHEH, 87 9
= B ougo] Sali obe] vl Soll we} el & ol e, B &
o g g eliz B A A Aol 4 W& B o) e Aok @ Aol 3]
A AANA, o @l ito] of Wl THRAE "EI AT & 1), o= 5E
3

U 22 5 8l A A E,

& O AR E = S Ve EolE, Eel A HA G o], & i e
T Fopoll M B3] FAATE Ak o= ol s shiz ve} 2 o1 & AL E
ok 3 L g Al A ol = ukh ] @ g o AR 7 A Hu, o] 9F F-AbeE A
FTed ek g Ml 23y & Al Fatd o R A Y=
REIYE] e L] S

A AR Fatol, A Ao w2 Eaf ez ofv]matel] o gk Fde] 154

|
2 3E 2 A7) AL Rk ol g Aib(a-oF ] o] AF-E] 241, Sar(N-methylg
2 Akl thE Uk o= &8 = 3 AETFARS
T gk B g o A oFo] 2 Ayl o] AR 517] €) 2o [TUPAC-IUB 8™

erald: A, of 27| R, of 208} )N, of A2 E 2L D
A E, 5B Q, 284 G, 3| 2B W H, o] AF4l: T, FA41: L, )4l K, W E| 2
UM ALy F, ZEH: P AY:S, EdoU: T, EHES W, E| 24 Y
kg v,

I Zelol A, B 2 obA R (Wild type) 213+ A Fe Sw 210141, 7hut ]

= |
¥ A] 2= El(Kabat numbering system)°ll we} {1 9 ¥ 231, 232, 234 2 235 9] %] 9
olH| 4k O B o] Fol X 7 0 B H A B E = of = sl o] o] 9] 9] ofm]
Aol o of opu = Aka thE A= X2, Q1F 34| Fe = Q1 H ol A<
73k Zloj

A o ol A, B kg o] @13k &FA] Fe w91 Wo] A= A231C, P232C, F234C
2 1235CE o] Fo{xl 22 7H A EH o] = sl o] 49 ofn] 4t X 3
okt 5= Aok

A L& oo A, Bodbg o] Q17F &HA| Fe |9l W o] A= A231C2] o] Ak ]
22 2 3sl AR A Fe 2w €1 ¥ o] A Stapled Fe-1¥ = 1.0, 47| W o]
A= AL E 19] ohu Al AE THT = 9o, AL E 29] 97 LS
EgshE Al AlZ2 45 sE 4l

A & ool A, Bdbg o] Q17F &HA)| Fe S| 9l ¥ o] A= P232C 2] o} v] w4t A
ot2- 3ol AZF A Fe 2w €1 ¥ o] A Stapled Fe-2¥ 4~ 1.0, 47| ¥ o]
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A= AMEHT 39 opu| b A £33 5= a1, AEH T 49] 7] L&
F3FEh= AR R oF 5 ke 4= gl

o - of ol A, & kg o] @17F 3}A) Fe T ¢l ¥ o] A= F234C 9] o}n] AL X
3 2 3hehE QIRE A Fe w9l ®lo] A Stapled Fe-4d = 9l.om, 47| ¥ o]
A= AMEHT 59 opu] b A £33 5= a1, IR T 69 7] AL &
F3FEh= AR R oF 5 ke 4= gl

o -7 of ol A, & kg o] @17F 3}A) Fe T ¢l ¥ o] A= L235C 2] o} 1| w4k %)
22 2 3sh AR A Fe 2w €1 ¥ o] A Stapled Fe-5% = 1.0, 47| W o]
A= AEAT 79 opu] b A £33 5= a1, AEHE 89 V] L&
F3FEh= AR R oF 5 ke 4= gl

A & ool A, 1ZF A (A G FZE )= IgA, IgM, IgE, IgD E1= 1gG, 1=
olE9 MY o o™, 1gG4]! Ao B L vpgtA st}

A ol A, Q17F G (M2 2 E )= 1gG4, == oo g 4=l o,
17F3} A A 4= 9 AL, E gt~ E YN (Trastuzumab), 3 H 5 2] 5= YH(Pembrolizuma
b) FE3= o} e = 2] Y (Atezolizumab) Y 5 LT}

A Tl A, AT FA (=2 EH)TE 1gG4 == o9 ©ig Y 4= glon,
hinge, CH2 2 CH3E ¥ 3351 oA & [gG42] Fe =M1 A A T 92| o1 1
A AES 2obst = 9lom AT 109 97| LS E3elE AR AR

[52]

[53]

[54]

[55]

Bk o A, 7] AWM E 99] QI3F &HA [gG4+= oA S 1gG4 2] AA 4 F
Fc %=1, =5 hinge (DM Z 92] 1 WA 12 A o}v] =4h), CH2 (A LH & 92
13 WA 122 A o] =4h) H CH3 (A EHE 99] 123 W A] 229 A o}n| =1h &
ket 7] "ol A &2 oF A E 1gG4 9] CH29| o}n| =iko] x| 2Hgl ¥ o] A o]
th o & o], A E S 99 ofu = Abol A 17H A ofw| Ak Lo] 7}uk W | Al
2~ El(Kabat numbering system)®l] 2} ¥ © &1 235H A o} ] =4ko] | o] = St
apled Fc-5 (L235C) o] A o| A CE x| ZHH ).

|
L1l Bl 3l Fe Zmt =8 A (FeyRs)$Fo] Ajte o] 7ha3t = 9lom, 7]
b A = AL, v X (mouse) = ¥z 0] Fe Ak =& A (FeyRs) Y = 3
a1, FeyRlI, FeyRIIa, FeyRIIb, FeyRIL, FeyRIMa 3= FeyRIVY 4= A T}

A & of o] A, 4} 7] 13T FeyRi= FeyRI, FeyRIla, FeyRIIb ®== FeyRIMaY 5~ Q)
o, 4}7] FeyRIas= FeyRIa-131H B=3= FeyRIla-131RY 4= 9131, 4F7] FeyRIlla
+= FcyRIla-158V %= FeyRlla-158F Y = 91 2.1 m}-9-2 FeyR = 7H$-2= FeyRl,
1}-§- 22 FeyRIIb, 7H-9- 2= FeyRIN == vh-2: FeyIVY = 91.2™; 2 2150 FeyR

= A =BT 2 Y450] FeyRlla, Al =22 9% 0] FeyRIIb B3 9% 0] FeyRII
0] 2= 0]
=2 T A

o @ ool A, B uti o] 9171 7%
s el B8 Clqete] Ajre o] Zad 5= gtk



WO 2025/095668 PCT/KR2024/017028

[56]

[57]

[58]

[59]

[60]

[61]

[62]

[63]

A T ool A, B kg o] AZE 3A| Fe w9l ol A= of A3 Q13F A Fe
S| Qlof vl 2F-87] 715 (effector function)©] 7HA~% = itk
A ool A, 287 75 Clg- 23, BA €43, BA o &4 AL 54 (c
omplement dependent cytotoxicity, CDC), & #)|- 2] & 4] Al Z-wl| 7 ¥ A 357 (anti
body-dependent cellular cytotoxicity, ADCC), Fe- 72} =8 A A3 E35F= Fc
& A AR e A-AR Wl G-A A & M2 24 28 (ant
body-dependent cell-mediated phagocytosis, ADCP), H.A|-2| &4 A £ M E 54
(complement dependent cell-mediated cytotoxicity, CDCC), B.#|-5-7 M E 54, &
23 Fe-3h Sl = Al 8}, 324 ek, ADC &7, b5 EA 28]
S, AE AR AR S AR R ol 5] oo 2o 2 RE A E ¥ 1= Fe-vl 7l
® 2871 7% 4 91en, ADCC %= CDCS 3lo] uhghal s},
il =7k = 3l
A T ool A, B kg o] AZE 3A| Fe w9l ol A= of A3 Q13F A Fe
1 HE7h 7] (Half-life) 7} 2718 5= 21t}

kg o] QIZE A Fe v Q1 Wl ol Al o BhZh7] = op A e <11k
A Fe 2| Q13 vl alslo] 3% o]/, 10% ©17d, 20% ©17, 30% ©1%4, 40% ©]4, 5
0% ©1%, 60% ©17, 70% ©17, 80% ©17d, 90% ©]7d =+ 100% ©|7 57+ A
R Fe v Q1 Kt} 2uf o] 4, 31 o], 4ulf o], 51 o], 6ulf o], 7Hlj ©
g, 81l o7, 9ul] o] A HE= 10 ol F7HE 55 9

A T F ool A, - g o Q1ZF A Fe =v| ¢l A

A

2

—_—

|
1323+ 10% ©14F, 20% ©14F, 30% 14, 40% 14, 50% 14, 60% ©] 4, 7
0% ©1%, 80% ©14, 90% ©]1 4 FE= 100% ©) S 7HE 71, oAl d Fe =9l H.
th 20 o] 4, 38l o] A, 4l o] A, 5Hl o] A, 61 o] 4, 7H o] 4, 8l o] 4, 9uf o]
2, 100 o]/, 2080 o], 3081 o]/, 400 o] 4, 508] o], 601l o] 4, 70H) o] A,
801l ]/, 901l o] 4k = 1001] o] T 7 & ol ol A, - v o] Fe W o] A
= pH7.0 WA 7.804 okl s Wl =2 5 Fe o 9ol H] &l FcRnoll s+ 23}
2545 & vebd = glom, o] A4 pHHA YD = 3L, pH 7.2 HA 7.6Y
T Atk - g o] Fe ol A= 471 pH ® ol A FeRnell A 3l 2] (dissociation) ]
= QL7t ofAl Y Fe Ew| 17} Blasto] Fdst A A A A o' HshE X &
T U

9 3 o of] A, B ki o] Fe B9l W] A S-& AFal s A EE APEAI]A
pes)

p=1
W of Fe vl Mol A && HAAME =& AAAELE &

T
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[64]

[65]

[66]

[67]

[68]

[69]

[70]

A F-H ool A, B wlvg o] Fe | Q] Wol A &2 WY Tt A &A (Immune ch
eckpoint inhibitor antibody) 1= ¥ 9 M| 3£ -5 ©] % 34| (Bispecific Immune cell e
ngaging bispecific antibody)°ll A& 4= 31t}

b ol A, 2 o] QIZE BHA| Fe & ol A ofm] =4k e] ®lol & E39tste= ¥
ol A= B &A Fe @& 75k ofn| At Mol whel A o ¥ ar, F4ke] 7
A G2 7Heke)] 9] gk EU 91 9] 2~ o] whE T (Kabat et al., Sequence of proteins o
f immunological interest, Sth Ed., United States Public Health Service, National Institu
tes of Health, Bethesda, 1991).

Hog o A ARRE, B0 "Fe S=H Q1 Bl ol A"= "Fe Hlo] Ao} £-& ¥ of AL

e
T
3
g

2 -
P
> L
EOS
r oo

, 8ol "o ® (wild-type) & 2] F1 BFo] =iz ol W& ] of
1Y 22 fefol =5 it oY Sl fEo]l =iz
= S o) = iz Ahdol A L H = EeFlEle| o] /15
oAtk ok E Fel M Etol == L Eto| = 1 AHA), A
EE ¥3etE 24 E, B o] E ZYstE o =Al A d
Qleh, whebA, B ubg ol A ALg ¥l g-of "ofAlE &A= o}
TS A s Bz n e E A e fErol =

)

rr
i
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1o %

ﬁ%ﬁ%@&;
ropu] Ak A B i A EE o E IZE A Fe vl e E el

Aol 54 f1A] oA 9 ofr]ite] tHE A

colE EW, A231C A 3-8 X831 Fe ol A
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£ ofv] 12t

T
T .

d

A

A o] Fc ¥ 9|

i

L3

10
171

(@]
1l

of wh

B

WO 2025/095668

ol
il g

(Molecular Cloning - A Laboratory Manual, 3rd Ed., Maniatis, Cold Spring Harbor La
boratory Press, New York, 2001; Current Protocols in Molecular Biology, John Wiley

& Sons)°ll 7] Al ¥ of 31Tt

d

Fc ¥ o] %

of wh

‘.mo
™

k-
=

[72]

F

j

&l
m

ol
=
=

T .

O,
3
1

S A

J Fc

o] &7}
5 %
% 2] 1 e o

el

CHE, B7
2L

5]

Q
=
IgG
[e]
T__.
274 ¢}

T .

[T

T .

23 FcRn & Aol 9

Fol Ak
e

[s)

=

\=]

A ¥o] glow, A}
=

oluLt, 912k, m}

g

oL
~

A Ak 7 A

[
=

N

]

%

3
2-npol A 2 =2 B2 (B-2-microglobulin)©] M, =3

1
-

H)

5

, 57 27 Ei= Ao (regulatory) M D, A ERHA, <
Al
2]

FcRn = 4| ¢} W E}-2-mfo]l A2

[e]

T

]

=

vl

o g ol A ARG, €9 "FeRn" 3= "4l A o} Fe -84
h

of upe} &eld Flolt}, uf
&}l FeRn &

5

[73]
[74]

Ee

7A

o
T
ol
B
‘B
o)

| Fc 7l -8-A|(FeyRs) 2= Clq

[

Aol w1l
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[77]

[78]

[79]

[80]

[81]

[82]

A T A, Fe At 484 = A7, vH9-22(mouse) = 5 0] Fe 4vh
A (FeyRs)Y 5= 9131, FeyRI, FeyRlITa, FeyRIIb, FeyRIIL, FcyRI[Ia 3= FeyRIVY
A~
2

ATH
A & of o] A, 4} 7] 13T FeyRi= FeyRI, FeyRIla, FeyRIIb ®== FeyRIMaY 5~ Q)
o1, A}7] FeyRIat= FeyRIa-131H B3= FeyRIIa-131RY 4= 91 a1, 47| FcyRI[Ia
+= FeyRIMa- 158V %=+ FeyRIMla-158F Y = 1.1 mh-9-2 FeyR+= wH-9-2= FeyRI,

1}-$-2= FeyRIb, 7F-5-2 FeyRII B2 vk~ FCYIV%]_ T Aem; 3 Aol FeyR

T A& 2 0] FeyRlIla, A =812 95 0] FeyRIIb =+ <5 ¢ FeyRII
A T At
A R ool A, 7] A = oo st gA 2 7 v & of A QI
Aol vlal 271 7lsol THaE 5
= |

P22y &4, v 8l (minibod
y), =H| Q1 &), o] F 5o & &A|(bispecific antibody), IgG F-A} 0] 550 g4,
HAA X §- 5 o] A (Bispecific immune cell engager), &3] B0, 7| H| 2} &
A, A 4 A (conjugate), 1A, 917E8} A (humanized antibody), ©] 7Hbiv
alent) 34| = kEo] A Bapol 2= gl ow WA B4 71x 9 S ALy
&} A 2] Fab, Fd, Fab', dAb, F(ab"), F(ab'),, scFv(single chain fragment variable), Fv,
Ay FA|, Fy o] FA, FRA 274 4o dH 3= vl o] (diabody) ¥ 5 ;u}

A= Gl okl A E Fg g o ® Wl e AAE 4 vk
T BAAHE A2vtE Y] Vs, Ar|9dE, 4, 31, F4, A9, 5,
-

.

1 A Z v E XA (chromatofocusing) 7] &2 X &gk}, Gl 7] ofel &4
2 vpel grol, ol 2 Hof utelelol W AL G, % Lo} g chka 0l e
ol gHA e} AgtetH, F7] dA-& A Aof o] &HE ). ETF, 54 Y I E

1011 9 ‘& AA 7} 7bs o o Atk

371 &A= A A (whole) @A FE| A W of e} A w2ke] 752 ¢l dH &
51.‘__6‘ ko, A A 34 = 27] 9] A A o] 7jhﬂ(hght cham) 270 HA dole]
< H(heavy chain)& 7FA| = 2ol A7) A Hl= T el thol dupol = Ae
(disulfide bond) & = A= o] It} &4 #ALo] 75 A <l v o] 2 ghel A7 7]

& HArshal ol S ek, A G 9 o= () B A el 7PE G (VL)

R 7P GV A ERGACL) R T A A B AH(C
H1)2 & o] F o % Fab W@#; (i) VH 2 CH1 =W 0 & o] F o] 2 Fd ¥ (iii) &
2 A o] VL © VH = ¢l o 7 o] Fo]F Fy ©@H; (iv) VH = ¢l © & o] F0]
71 dAb ¥+ ¥ (Ward ES et al., Nature 341:544-546 (1989)]; (v) ¥2] ¥ CDR 94 9; (vi)
271 2] AZAH Fab ©H S E85H= 271 A Q1 Fab)2 ¥, (vii) VH =W 01 2V
L =wQlo] 3l A% F9 & At = AT 7]+= HElol = H A4 oaf A
FHE A ) Fv ¥ A (scFv); (viii) o] 5-0] & <l v 4] Fv O] A (PCT/US92/0996
5) R (ix) A A g3l of 3l Al 2| thrh = S o] A Q1 v <l v ol ult (dia
body) W094/13804) 5 & -3¢} 3tc},

'l
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[83]

[84]

[85]

[86]

[87]

[88]

[89]

[90]

AsEA] &) A £ v A 4 o2 A2 (non-naturally occurring) e A 4= ) &
W, oA, A H B A2 H o R AAkE A 5 Q.

B kg ol A A e} $h2, WA A ol A o] zp=of o] sho] ThE o K] =
EAE | t= A8, L T 5] A A o, A1 A = ]
AAZ (A, A = Ao r dojd = Ak A= A A L of
Yk AA el A & a5 Qb sk o w7 7F A 7] wj<toll i & i A4
Frelatth w3, &A= A H 0= thol W (dimer) T2 E 7HA BLE A 25 (avid
ity)ol w9~ k. e g ghA = 271 9] 27 (full length) 74 3 2 271 <] A% 4

& 7z ol m Zzre] 4

= T Aok ol B3 Ao A o vk A
of B g T4 B Jojat A B dojor o, S B9 o
& k), Fw, EHa), DEHG) B L@ BYE M2, Hu S

2k 1y D), ZR2(v2), 23(y3), Zrtayd), S (al) D & 72a2)E 7RIt A

o] B g2 7tk 2 k) B Y& 7R
o A &of, "F M (heavy chain)'s= 3ol Sold & Fofatr] Hal T
=4 3

7P 4 A 2= ob el A sk 7P 49 =]l vy L3N
of &9 49 =}l Cul, Cu2 R Cu33 T A (hinge)E E§Hsk= A 54 2 o
ol ¢S w2 ehs v = sl 9, 8o "7 Hlight chain)'= &4
of 5old& Folshy] A Swd 7P G LS gz o At M-S 9
Stz 7ha 9 mrl v | B Y ERl O £3ehs A A H ol 9]
e B A okshs v & A

2 kg ol A g-o], "Fe M| 1", "Fe Y " 3= "Fe 9 9" Fab SH] 91/ 7}
7 FAE o] 71, Fab S=vl Ql/dH 2 g of 7P (v R T o] 7pH
AV B =G AC) R Tl 30HA EH G Cu) 2R o] Fo A
L, Fe vl Ql/ebd & o o] 5 WA 29 G o(Cy2) 2 Al A B G (C3)
B o] Folxit}

A ol A, B kg > Boubd o] Fe Xwl|Ql ol A, iz o] & ¥ 3= )
iz ole Wosha 248 7k B & sk kAl w3k Aol

A S A, & Y] IEAE E3shE WE], V] HE S E3ets
S| ol Aol

= g o] Akt A weE Aol A A2 A 5 olan, dd ] | o
%) W Elel DNA % RNARRE of e} tf 3-8k A EA A o] ot e
H e Hd A Aol deld Sake] 7, siqkol deld A o] Al
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[93]

[94]

[95]

[96]

[97]
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EY
oy
yo &
=
<
vo v_g‘
2
ofje
EY
.
g
ol
g

4 4
N vo
By
1k
N
o

K
=2
o
ot
ol
rlr
o qif
L
rlo
ofl
:(‘>L_r‘
~
)
S
(o]
e
=2
oy
A,
-

a,
2
o,
=

jus}

I
o
N
o,

MR N o i
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2 5
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i
o,
lo

q = o
o
uly
il
AL

M o

-

©
o r
>
=
o,
of
ke
et
ol
=
©
=
2
)

¥ g o ¥, 7H Al
JeHE 9o &=
gt -2 o et
FEAY = Aok A7 Al2d Dol = 55271 ol 4l 2] 7] o} £:(Escherichia sp.)
¢ 7 9-oll:= PhoA Al 19 M4, OmpA A1 M E &0, 57} vhal 2] 2~ 4(Ba
cillus sp )7 Q1 4 -5-0ll = a-obE oAl Al 1d 4, AEE A Al 29 AL &

o], &7} & R (yeast) Sl A -F-ol 3= MFa Al22d A, SUC2 A2 L So] <&
F7F T EAER Aol e Al 1E M D, a-Feylv Al 1 A D, &4 4t
A1E AL 5& ol 83 o Jor, ofol Ajghe] A] =1}, gk e = HH &
A vlAE 234 4 LA, A 7k g

2
o\
i)
KU

(i
i
i)
-
=

I il

> > T

34 3}
r

ok
OO
Q‘L
=

>

2 WE s A DS BAS S g AERS] 192 9l
A LS YT F A AGAE v st} 4k A D2 2] A (exogenou
s) 1= o] (heterologous)d = AT ME 2 A = SehAn B, I A0 E A vlo]
e 2] & B9 vhEle o) E B 5 Qonk, ol AFHE X izvh gl A
A A2F 7= & WH E 53 5 1t (Maniatis, et al., Molecular Cl
oning , A Laboratory Manual, Cold Spring Harbor Press, Cold Spring Harbor, N.Y., 19
88; 2 Ausubel et al., In: Current Protocols in Molecular Biology , John, Wiley & Son
s, Inc, NY, 1994 -5).

A Aol A, 7T e o] A2 AL 7] Fe SvQl "ol A, = ol & £
= GA = oo Mook &4 & T i & ALbetaial ah= S5l 2
ol upe} 3 2 ¥ E](promoter), %2 AH(terminator), 1 3 4] (enhancer) & 3} £+

A XD, v 143} = 2AlE A A D 8 H ] AEsta EA o ut

o 2
e
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[98]

[99]

[100]

[101]

[102]

[103]

[104]

[105]

[106]

[107]

[108]

A Ag 7hsd A= A dt s Y] HE ol o & & A7 (transf
ected) B=5= & A A ZH(transformed) € = 1 0.1, o] = 2] A o] ALE-R|7} 454
E ol ey A =9 s = 32 ov] gk

A ool A, 7] &5 A2 dEH g of B
3= CHO Al 3£, HEK A| 32 H3= NSO Al 2 =

o
N

I

o]
AR

>
X
=
T
gi
o
=
o
&
b
=
o
H
rlr
>
ke
i
oX,
2L
b
e
2
S

YW 1 ol gl B Ui B 15 o]/d 9] YU A}, Himefo]
019 ]/]_i‘]F:_rE9 E]EJ‘T: OO]:X}_@OE_ Zl: bt
A FH ool A, F7] g5 A -2 22 A (agonist) A, 4 &Al (antagonist) &

A = dA 249 5 9t
h=]

= T = L = R
7F g Fe-g 3 @l Aol w3k Aot

A TP oo A, A X5 A= T-AH 32 24 2] 3 El o] =(T-cell modulatory p
olypeptide: TMP)Q!, |1} #hi- Wbl d = HA g 5 A X Sol 2 14 EA, d
- A @A) (Immune checkpoint inhibitor antibody), ¥ & 4| 3£ 2 3} o] = 3HA|(B

ispecific Immune cell engaging bispecific antibody), 2}-& 4| &4 (agonist antibody)
5= 4 3A| 34 (antagonist antibody)d = 1T},

A TN A, A7 BB THEZ oI THXE, 244 TAHXE, 2 28|
(NK) Al 3, AFd 2bsf] T (NKT) Al 3%, =214 Al B B Al %Y 5= gl

A e do A, | #E gl A2 D27, CD28, CD40, CD122, CD96, CD73, C
D47, 0X40, GITR, CSFIR, JAK, PI3K 2 E}, PI3K 77, TAM, &7 YA, CD137, 1
COS, A2AR, B7-H3, B7-H4, BTLA, CTLA-4, LAG3, TIM3, VISTA, CD96, TIGIT,
CD122, PD-1, PD-L1 =3 PD-L2% 4= ¢t}

A FH oo A, H A AT A 3HA) = o} Bl Z 2] 5 Y (atezolizumab), o} F T (av
elumab), B &FYH(durvalumab), ©] & 2] (ipilimumab), IPH4102, IPH43, IPH33,
) E FYH(lirimumab), -4 2] 52 (monalizumab), 1Y &Y (nivolumab), 3 H = 2]

=% (pembrolizumab), R °1 52| F5X4] L= 7|54 $7t=d o ok

A SHo A, & & 2 b o] FhA) W= o] of el shA &S 7h T,
3 ofE FololE| & Egtah=, A X mAlel #hek Aol
A T F o ol A, oFE Fo] =, 9 24 o= (immunomodulatory drug: IMi

>,
2

), A A M EAPE 55 A, vlo] A 2 F5 ¢ (microtubulin) 172 A A A,

AR (meiosis) & A A, E 3 o}o] & 2o} A (topoisomerase) & A A, DNA I
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[109]
[110]

[111]

[112]

[113]

7 7] ©] E|(DNA intercalators), % A (toxin), 7] H &} g+ =8| (CAR) A ¥ X &
T GHM E A FE(oncolytic drug), H A LHA|, Al E 5AA, A4 A
|, 71 ol A HAA, &2b= 2 ZpebA)], F2F 2} ZFebkA)], gF-Alo] £ A
, 8-CTLA-4 A A, &-PD-1 A| A, &-PD-L1 A|A|, &-PD-L2 A| A|, TNF-a 2L 2}-
g Al A, TRAIL 322 3 A A, 8F-CD27 A| A, &-CD30 Al #l|, 8-CD40 A A,
-4-1BB A A, 3-GITR A| A, §-0X40 A| Al|, 8-TRAILR1 A| A, &-TRAILR2 A
B LE E, FeyIV-<E o, S 2 W ek, 9 7L Feylv, T =y &, 2] el Al d A}
ZH HEEAANOE EZUANEE A, AR, Bl =EE, JlabH
H Aol E R Ay, E‘rvﬂrﬂ}o]ﬁ, FK506, 2% 7}58 1X] = 2| £ &, TNF 4
GA, FRvbE A, 25 o] ¢hAl, mhof, vl 2 H| 2 o] =4 391 F A (NSAID: non-s
teroid anti-inflammatory drug), %1 5-A|, v A|, XA A, =74 vl A, 2174 3 2

2

24

éoﬂmﬁéééﬂ

Al f‘ﬂﬂ‘%xﬂ, A A 5A, ZE2E| SR =, g} 3 AR5, g ER
S olo¥l Az HAF2ZEH HA AAA, A T2 T2 ) F oI5,
WAO% G984, A8 A, 24, DA ok, ek ob ) 22, §

ZE RO, o) M| ] iz o] o] [ ALA, ARl ETFSL, ARl ETERT A @A,
-1 A, obell =21 A2AR A A, D73 A 3f Al CTLA 4 7<1 3 Al, TIM-3 #] 3
l LAG-3 A8 2, SEE Ao 6 iz o] 52 oo 29 = Ut
o H%ﬂfz}iﬂ AgA = dad 2871 7s Pa%‘*»ﬂ}
A FdA oA, A A &A= HY A A Al (Immune Checkpomt inhibitor) &
](Blspemflc immune cell engager) %!
g o] AT A Fe ZmlQl WolA), o] & gk
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-EGFR &7, BK #ld 284, B Z € 2% (Bortezomib), 4] 1l &

Al (cardiac glycoside), AFo] 2 ¥ ~nlo] = AlA 394, GADD34/PP1 A 8| 4], L

V-tSMAC, Measles H}-o| 2] 2=, &9 2 v} o] Al (bleomycin), 7] &%+ E £ (mitoxantron

e) == A & 21 ¢l (oxaliplatin) & 2 o] Fo] X o 2 HE A ey = o] = g}
o

ol 4= 9lom, tE Aol &3 Al &A= th9-=FH] 2l (daunorubicin),
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1 2
% (plxantrone), ApaEFH]| /\] (Sabarublcln) = %L—E,—H] Al (valrublcm)o‘ 9l a1, EFA

Al grekAl = 32 2] ¥ A (paclitaxel) B =AM B4l (docetaxe) D = U T
Vg o] ofehA 2 AAEE W] QWO R o] g 5 glo, thE T4
AEst ey, stel QW = A R b o] 8 5 glew, o]l i
8 a2 ANt Aol B s H o2 oh& A nd o vt
Vg o] oko] o = A R oFstA A& 3tehA ok ok (A
o3 FoA g o mA, Ao AME g E Bl T Al dAE &
= ] A=

s v
H=5 ST = vk B8 Fol= ] A e Al T sAbA o= o]
Fola = 9lt}, V] A9 o Alell = DNA &7 3} 4] (DNA alkylating agents)
=2 W] & Z ol B} ¢l (mechloethamine), & = #-4 3 (chlorambucil), 2 'd &2} (phenyl
alanine), §2~EF = (mustard), A} ] & 2 3 2~ 3}1] = (cyclophosphamide), ©] 3 Z2>3}-1]
= (ifosfamide), 7} =52~ ¥l (carmustine: BCNU), =52 ¥ (lomustine: CCNU), 2= E
&l & 2 & Al (streptozotocin), 1% (busulfan), E] 2 Bl ZH(thiotepa), A 2>& 2}l (cisp
latin) 2 7} 1. Z 2} ¥l (carboplatin); 3¢ 3 A Al (anti-cancer antibiotics) = ©E] =n}
o] 4l (dactinomycin: actinomycin D), & 2] 7}7}o] 2l (plicamycin) Z wlo] Enfo] 2l C
(mitomycin C); ¥ 2] & <7} 2 o] = (plant alkaloids)= H1 =1 2] 2~ ¥l (vincristine), Rl
& ¢} 2~ ¥l (vinblastine), ol & 3 A| = (etoposide), H| Y 3EA] = (teniposide), & 3 Bl ZHto
potecan) X ©] 2] %= Bl Zk(iridotecan) & ©] 3% A gk ool A =] = A2 o} T},
o) A, gof "ol gt kg of mhE oFsh A A E-of Fofof o] oF

EEAHE o o)

o MPAL, BAL  AlE oA HEi= A AT BE

o) ] AL ¥ gl "X Erek 2 U o A B Fol 2 ohalzel A}
H i o] FAE BANTIAG ol B MR BE PAE v a2
g o] &bz 7| Rokel A o] 4% 7h Aok, of ge] 8- 8] o) 4
AR ARE Fastel BAs 2Bl Erbt Y AR 4 2SS
a A, Gg R ARE AEE T 5 92 Aol

wouro) ] § RS ATetel A ARG A 0 R FHI Frold §o]
o AR oy i A RehsE FRE 2B FHA R G5
ol g ojmlstrd, B g 2Y B ARHYOE FEF FL ol Lk, o
5 59 Foluhy, B4 09, Sl vl ol whek DebA 5 Qick webA, ol
Aol A Al Folgre ok B EAAS 7 welshel 4o A4 ol

= =l; =
7heatth fragh ol A e o] 2]k Aek2, o] & &% Hardma
n and Limbird, eds., Goodman and Gilman's The Pharmacological Basis of Therapeuti
cs, 10th ed.(2001), Pergamon Press; 2 E.W. Martin ed., Remington's Pharmaceutical
Sciences, 18th ed.(1990), Mack Publishing Co. o] 7<% o9
B Hal—ng/] oFel A B 0]:6']—?(4 o 2§73k ekoF Eoslir), B odrg ]}\1 /\}
FH= ol "oFS A O R FEI P o 5hH X wol A g THsd Fel A9l
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2 shl =
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[134]
[135]

Fc variants Mutations

IgG1 wild-type -

IgG4 wild-type -

IgG4-5228P S228P
lgG4-SPLE S228P/L235E

Stapled Fc-1 A231C

Stapled Fc-2 P232C

Stapled Fc-3 E233C

Stapled Fc-4 F234C

Stapled Fc-5 L235C
AN o] 2. Fe Wol A £ 33} Pz F 1264 Fe WolH e 28 L FA
37 A A o] 1614 A 23k D5k Fe Mol A 5 2 A% ) 2] Fab-arm 1.3 ¥ 0]

HE 7HA A F= FH o ?-_E] == UL(pernbrohzurnab) = 5-A Aol F2ddfe] 2a

WE| & A 23T 1 9, Freestyle 293 expression ¥l %% (Gibco, 12338-018) 3 m
lof] ol A &9 - JH dx}g]r B RAAE 1:19] v &2 WA 4] 31 PELH o] A
FrA=4:19] v & 2ol A 20 ®RF FATTE A 2X10%ells/mle] =
= Al ekl s Exp1293 F Al 3o 412 H, CO, & &7l ol A 37 °C 125 1p
mE 8% CO% R 7UIwjFatar A4 Fdlsto] A FH 33t
AN 25X PBSE HEY S 9 2 02 um Al H A HE R o sle] 1|5
t}, o] & A g g Fe Wol A Eo] X35 u] %ol of Protein A resing g0 4
°Col A 16A1 3t nLHket & A~ 3 TF-2(spin down)d}o] & X2 3] 578} 31 2 ml PBS?’._
A A s H, 600 pl2] 100 mM = 2o X (glycine) (pH 2.7) I HZ £&3F31 ) &

oH-2- 200 w2l 1 M Tris-HCI (pH 8.0)& ©]-8-35}] % 3}5} 31 Amicon Ultra-4 centrif
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[136]

[137]
[138]

[139]
[140]

[141]

ugal filter units 30K(Merck Millipore, UFC503096)2 AM-&-3to] B & w kg 5,
SDS-PAGE 4l #-41 & Fafl 93t A4 g2y Fe HolAl 5ol & &5 2
BAHANETE FAstl e, 53], oFA Y 1G4 dxﬂ half-A| (75 kDa) 7} A 4
9 uhg %ugg] u}ﬂ %Efﬁﬂl F5F Fe ol A &2 W5 half-3H4] 7} A4 ¥ #]
A H = A B89 (5 D)

28 F9 1gG4 Fe Aol A 2] €17+ FeyRsoll T3k 288 &

FI

)_\_-]

3-1. 17t FeyRs ¥be 2 A4 A

ELISAE ©]-&3}o] & Wy o] T3} Fe Mol A 52| FeyRsoll ik 293 & 4
317] 9138, FcyRI-GST, FeyRIa-131H-GST, FeyRIIa-131R-GST, FeyRIIb-GST, Fey
RIMla-158V-GST £ FcyRIla-158F-GSTE ZH7F &4 ¥ vhal & W E o] 23}
3L, PEIE ©]-&3ll Expi293F A|3zo] EAN A S 5, 37°C 125 rpm, 8% CO, =
Aol A 7AdE ) Fstal vt vl ol Ed &, e NS 3]5to] 25X PBSE H ¥
S 2331 anti-GST X% AZvfE 1 & o] &3te] 7+ -84 bl a o
Alstgltt. o] ¥, SDS-PAGE w415 =3 5}o] FcyRI-GST, FeyRIla-131H-GST, Fe
yRIIa-131R-GST, FcyRIIb-GST, FcyRIMa-158V-GST 2 FeyRIMa-158F-GST7} 1<
LR AAE S Fdsdn (2 2).

3-2. FcyRsoll o ¢+ A gh= #-4
A7 AA e 204 AA g T el A H 2 2] Fe WMol A& 2] FeyRs A3 8 =
at7] 913l ELISA #2418 X st Qlvh. 74 2l o &2, 7] A Aol 3-101 4 A A
FcyRs-GST (FeyRI-GST, FeyRIIa-131H-GST, FeyRIIa-131R-GST, FeyRIIb-GST,
FcyRIIa-158V-GST ¥ FeyRIMla-158F-GST)E 0.05 M Na,CO; pH 9.691 4 ug/ml=
8] A3t 2+7) 50 WA flat bottom polystyrene high bind 96 well microplate (Costar,
3590)°l] 4°Coll Al 16A] 3t & oF a1 8}3k 3 100 ul2] 4% 27 *H A (skim milk) (Ge
nomicBase, SKI400) & 70l A 1A F & 9F &2 73131 T} 0.05% PBST 180 ul=
4 3] A A H 1% 27 HAR AS A H 93] J“‘ﬂf»'-_wj/]Z“”*Fc Hol A &&
0 w® 7} ol FF3sfo] Aol A 1A1ZE &<t §E-g-A] Zlth. Al % ¥ HRP-Protein
L (GenScript, M00098) 50 ul-& o] &3l -0l A 1A gt &<t A vh-§-& X1 &3t
a1 TFA] M A 3131 T}, 1-Step Ultra TMB-ELISA substrate solution (Thermo Fisher Sci
entific, 34028)2 50 pl # 71l ¥4k 5 2 M H,S0, 50 ul® # 7138ke] whe-& 5
T A171 th5 Epoch microplate spectrophotometer (BioTek) S ©]-8-3l &3 L& ¥4

sheieh.

O

5

3}
5}
3

oF A 8 1gG4 Aol 1] 8] FeyRIL A 9

“1 A3}, Stapled Fe-1 (A231C) W o] A =
Sk 2 & FeyRsoll o gk A 3h5 o] 7HA % 9] 2™, Stapled Fe-2 (P232C) ¥ o] A= of
A& 1gG4 A ¢} F-AFgE FeyRs A 318 2 714 a1, Stapled Fe-4 (F234C) ¥ o] | =
A sk

FcyRIE Al 9] ¢k B.4= FeyRsoll tf gk A& o] Al AH Ao =2 LElSTH (52 3). &
3], Stapled Fc-5 (L235C) ¥ o] A= 2.& FeyRsoll theh A3t o] Al AH Ao =Z 1
Ebst o, Eefjol] /ol A A& =T ¥ o] A ol A Fab-arm L8 4] X FeyRs 2

]I
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o8& w5 A3 S228P/L235E W o] A (SPLE) K.t} & 4] 8} 7] Sk FeyRs 2§
HE& 7HA = Ao B YETE (5 3).

[142]

[143]
[144]

[145]
[146]

[147]

[148]
[149]
[150]

Lan

A ol 4. 23 A B 2 2] 55 1gGd Fe ol A1 5 9] 5}4-2 FeyRsol 3 2
g 24

4-1. wp-9-2 FeyRs®] W& 2 A A

ELISAE ©]-g&3&to] - W ol F3} Fe WolA 52 Ay &= AR Bl A}
&5 = w52 9] FeyRsoll O gk A 3Ee & 41 8h7] 9] @l mh-9-2= FeyRI-GST, vt

2= FeyRIIb-GST, 7}-5-2= FeyRII-GST 2 w}F--2= FeyRIV-GSTE 217} & A4 X
ke 8 W g of] & 2 lal, PEIE ©| &3] Expi293F Al o] EWH A H S 5| 37
°C 125 rpm, 8% CO, Zo A 7L ZE w okt wjoko] Ht T AlE S 3
Fato] 1XPBSE &g 9HF 31 anti-GST 38} A BntE T3] 5 o] &35}
7 58 @A S AA AT o] F, SDS-PAGE ¥42 A she] npg-2 Fo
RI-GST, 7}-5-2= FcyRIIb-GST, V}9-2= FeyRII-GST ¥ v}-$-2x FeyRIV-GST7} 21 —ff
Sz AAE AL FA3AT (4,

4-2. 7}-§-2= FeyRsoll o5k 2 9h=] -4

7] AA ] 20| A A A e el A u 2254 Fe W ol A & 2] w922 FeyRsoll
g A3 & glaty] el ELISA ¥4 & A st glvh. 7414 o2, 7] A A]
4-10 A A A| g+ v}-§-2 FeyRI-GST, V}-9-22 FeyRIIb-GST, 7}-5-2= FeyRIIM-GST
2 1}-9-2 FeyRIV-GSTE 0.05 M Na,CO; pH 9.6 4 ug/ml= 8|4 sl 742} 50 ul
A flat bottom polystyrene high bind 96 well microplate (Costar, 3590)°l] 4°Cell 4] 16
AlZE &k 1A 81 s 7 100 ulel 4% 27 ¥ = (skim milk) (GenomicBase, SKI400)
Aol A 1A 3 ok B2 718191 T] 0.05% PBST 180 ul= 4 3] A A 3 H 1%
2 H AR AS s e A 25 Fe Hol A 58 50w Z; dof] ¥
sto] Aol A 1A ZF 5 QF vh-&-A] T}, A% 2 HRP-Protein L (GenScript, MO009
8) 50 ul& o] &3l Aol A 1A ZE F ek A vhg-& X st thA] Al H ekl 1
-Step Ultra TMB-ELISA substrate solution (Thermo Fisher Scientific, 34028)-2 50 ul
A 7be] whAl gk 5 2 M H,S0, 50 WA 3 7Fske] Wh-g-8- < 5 A1 71 U8 Epoch mi

éf“:

>HU

croplate spectrophotometer (BioTek)& ©]-83l] S35 'E]j}‘\jl e
“1 A3}, Stapled Fe-5 (1L.235C) ¥ o] A= ow?ﬂ IgG4 g7 9} &2l o] A3 S228P

/L235E ¥ o] 4] (SPLE)H.t} & A 8} A] 5+-& FeyRs 238 S 74 = A o & el
oW, 53], & vh9-2 FeyRsoll thek A Fe o] ebds] Al A4 H A o= eyttt
(5 5).
A 5. 23 FBEFH Fe oA &4 Aol FeyRsoll tigh 238 #4
5-1. Al 2 o] FeyRso] W 2 A xﬂ

ELISAE o|-&3ato] & ¥y o] &3} Fe Hol Al 59 AdA 5= B = Hol A
£ 5= A =BT 22 5 9 (cynomolgus monkey)2] FeyRsoll o] &+ 2 &2 & #4

7] A8l Al ==t 2 0] FeyRI-GST, Al =& 722 <5 ©] FeyRIIa-GST, 4]
=82 95 0] FoyRIb-GST 9 Al =& 722 9150] FeyRII-GSTE 717} & &4
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[151]
[152]

[153]

[154]
[155]

3 g W E] o] F 293, PEIE o] -8-3f Expi293F Al o] E A~ M5 5,3
7°C 125 rpm, 8% CO, Zx1 oA 7UXE v st i ot v ol #d 5, s & 3]
4=5Fo] 25X PBS 2 8-S 2331 anti-GST A 8} % A ZnlE 183 & o] -85}
7 g A el s A A

O

lr

3t} o] F, SDS-PAGE ¥4 & 428 8} o] Al it 2
1% 0] FeyRI-GST, /\] w2 1559 FeyRIIa-GST, A &2 9150] FeyRII
b-GST & A] =2 Y <%0] FeyRII-GST7F a1 =& QA H AL gl vt
% 06).

5-2. Al et 2 950] FeyRsoll o 3t 4§12 1A

A1 A Aol 20| A A S G FE =G Fe Mol A9 Al=ET2 Y
o] FeyRsoll o gk A3t & 2213t7] 9138l ELISA 41 8 atqle). -4 2 o
=2, A7) A Ao 5-100| A4 A A A] w872 U5 0] FeyRI-GST, Al &2 Y5
o] FeyRIa-GST, Al = &-T22 15-9] FeyRIIb-GST 2 Al = &1 22 1% 0] FeyRII-
GSTE 0.05 M Na,CO; pH 9.6% 4 ng/ml= 3|44 3}o] 242} 50 ul? flat bottom polyst
yrene high bind 96 well microplate (Costar, 3590)°l 4°Cell 4] 16A] {t & <QF 314 5}
2,100 ul®] 4% =7 *H A (skim milk) (GenomicBase, SKI400)= /-l 4] 1] 3k
FoF 527315t} 0.05% PBST 180 pl 2 4 3] Al %3k 5 1% 7] WA 14 §
Ay Fsl AE g e Fe Hol A 58 50 WwH 7; o) J-aho] Ao A 1A]
ZF & QF vk A1 ). Al 3 HRP-Protein L (GenScript, M00098) 50 ul-S- ©]-8-3j
Aol A 1A ZF EoF &HA)) Whe-8 7 3 & a1 thA] A2 &S T, 1-Step Ultra TMB
-ELISA substrate solution (Thermo Fisher Scientific, 34028)-2- 50 wl® % 7}sl 24
3l 5 2 M H,S0, 50 WA H71sko] ¥k 5= Al 71t} Epoch microplate spectro
photometer (BioTek)& ©] &3l S35 A3t t).

71 A3}, Stapled Fe-5 (L235C) H o] ilb R & 1gG4 3 A 9} E el o] A3 S228P

¢}

|

/L235E W ol A (SPLE) Rt} # A 3} 7] wh-& FeyRs 238 & 7141 = A o2 Ve
o, 53], BE Al B2 950] FeyRsoll that Aghe o] ehds] Al A w slo

2 YEET (= ).

AArd 6. 23 BB EFH Fe oA &9 QA3 Clqel digh 238 4

371 AAl e 2004 AA g Gt FE R FY Fe Mol A5 Clq 288 S &
15k7] Y&l ELISA ++41-& =3 3131 T} 0.05 M Na,CO; (pH 9.6)°1] 4 pg/ml = 3
Agk s} A B 2 8= Fe Aol A58 247 50 W flat bottom polystyrene high
bind 96 well microplate (Costar, 3590)°1 4°Cell A 16X ZF & <F 3174 3}gF 5, 100 ul
9] 4% 2~71 1 H (skim milk) (GenomicBase, SKI400) & AF2-ofl A [A|F EoF £ =2
733 Th 0.05% PBST 180 pl= 4 3] Ml H gk 5 19 ~7] WA= A4 344 Clq
(Quidel, A400) T2 -8 50 ul Z+ Dol FF3F] 20 A 1A F &t vE-S-A|
t}. Al 2] 3 &-Clq-HRP (Invitrogen, PA1-84324) 50 ul-& o] &-&f Ao A 1A 3¢
& ot A 758 X slar thA] M A 81T 1-Step Ultra TMB-ELISA substrate s
olution (Thermo Fisher Scientific, 34028)2 50 W # 7}af WAk H 2 M H,S0.&
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[156]
[157]

[158]
[159]

[160]

[161]
[162]

iz ﬂoiﬂrﬁr‘&v} (= 8).

AN 7. 33 BB 2 Fu Fe Aol S AA U vty A

7-1. 1%} FeRnoll gk A 3ts ¥ A

¥ ko] 9} Fe Mol A S A ) Wav]o] #ol sk 211k FeRnoll i 7

28 golatr] 9lal, pHoll w2 ELISA ¥-41-8 X831 th. ¢4, FeRn-GSTE
TEAE LA G HE EF2Y3te] 8] 8taL, PEIE ©] 83l Expi293F Al 24|
EdldA AT 5 37°C 125 ipm, 8% CO, 7oA 743 vl 33ty nlj o] &

5, s Bareke] 25X PBSE W A& a1, anti-GST 3 A RvtE

s -1
I3 E o] £3519] FcRn-GSTE A A3k 5, 0]¢] 145 A A& SDS-PAGE -4
o 2 13Tt (2 9). T EH, A 7] A A o] 200 4] A A 3} 8 2 e) = Fe
H o] A 52 0.05 M Na,CO; pH 9.6°1 4 pg/ml= 8] A ko] -2} 50 ul flat bottom

polystyrene high bind 96 well microplate (Costar, 3590)°1 4°Cell A 16A]Z} & <QF 314
5}k 3 100 wl el 4% =%} 2 A (skim milk) (GenomicBase, SKI400) &2 A}-2-0l] A 1

A7 Bt 5275t} 0.05% PBST 180 pl &2 4 3] Al % 3k 5, 7] ol A A A &t
FcRn-GSTE 1% 271 U= (pH 6.0/pH 7.4) = Z}2} Odi 3| A ste] 50 ulA ZF Lo
W sle] Aol A IAIZE F 9 HhS AT TE Al F anti-GST-HRP #1577 o] E(C
onjugate) (GE Healthcare, RPN1236V)E 50 ul® Z} o] I g] sl Aol A 1A]
k&t A whg-& X dskar thA] Al X 8kGl T 1-Step Ultra TMB-ELISA substrat
e solution(Thermo Fisher Scientific, 34028)< 50 ul® & 7}&l 22k 5 2 M H,SO,
50 w37kl §H&-& <& = A 71 U Epoch microplate spectrophotometer (BioT
ek) & o] &3l FFLEE A3

1A H“ﬁ/] T3} FEZ YN Fe Wol A& B of Y 1gG4 FA S F
cRn 54 & FAsl= Ao =2 Ve o™, 53] Stapled Fe-5 (L235C) H o] Al &= of
A 1gG4 ﬁc}xﬂiq pH 6.0 4 FcRnell thal & #] 3} A| 3&’“5] A& 7HA =
Aoz YE (5 10), ok ol Bl 8] ¥E7]7F S 7hek Al 2l Slt

7-2. 15t FeRn ®-¢ v}-9- 2o A 9] in vivo BEH7] -4

pH-2| &4 Q17F FeRnoll thék A= o] F7Fgk 21 0. = 81214 Stapled Fe-5 (L23
5C) ¥ o) A <} E e o] Wo)| A $228P2 in vive RHF7| & vl A 817 &, <1k
FcRn-g 7}A) 3= Tg276 &7 vh-$-22(female mice)E ©]-8-3}o] oF 53 #2413 =3
skttt A 2 0 2, Z) ol A | 2nbe] iz 3uhe] of vh-2of 5 mg/kg O = 7
Hol A& Esli= A B 2|78 242 iv. Y38 5, 0.5, 24, 168, 336, 504 2
696 Al ZF 3ol Z} mp-g-2~o A A E Al 1000 X g& 159 FoF AR Ete] &%
(serum)& R TH ELISAE ol -&3to] 3 U] A4 5525 S438t7] 130, 0.
05 M Na,CO; pH 9.6l 4 ug/ml2 8|4 &k HER2-HisZ 2HZ} 50 ul? flat bottom pol

—_
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[163]

[164]
[165]

[166]

ystyrene high bind 96 well microplate (Costar, 3590)1 4°Cll A 16X 3k
Sk 2,100 w19 4% 27 *H A (skim milk) (GenomicBase, SKI400)Z %
b Eor B 2733t} 0.05% PBST 180 ul &2 4 3] Al % 3k 5] zF W ol A & X 3ls)
= B2 TS L ug/mlFE 1% 27 A2 AL g A4ste] 313 7] E (stand
ard curve)E RHEIL, 3 & 50 WA 7+ of] FF510] Lol A 1A ZE E <t vEE-

A AT Al A ¥ 31E 3?1 7H(goat anti-human) IgG H+L (Jackson Immunoresearch,
109-036-003) 50 ul& o] &3f 2ol A 1A 7F o &4 ¥k-5-2 X 335} ar thA] A
Z 5} % T}, 1-Step Ultra TMB-ELISA substrate solution (Thermo Fisher Scientific, 340
28)S 50 WA sl wA st 5 2 M H,S0, 50 w371t e] vhg-8 E 5 A7 v
& Epoch microplate spectrophotometer (BioTek)-S- o] &3l 3 =& T4 39t}
14| 5= = 7] H(standard curve) 2 A 81 T}

71 A3}, Stapled Fe-5 (L235C) ¥ o] A= 7] &oll el A A& © Fab-arm ul
3 wkx] ol A9l $228PH.UF 2 A5 WY & VA= Ao ® YEY (2 ]
D).

A el 8. 33 FEEFH Fe HoAEY & AAL &4

&71 A el 20 M AR FEF I H 2SN Fe Mol Al 5] winol whE A <

g_
Fc

o ol
=
_>.:
E

A4 % ?_]3} | 913l DSF(differential scanning fluorimetry) -2
TA A o2, 1X PBSOl 5 uMZ 77} 8] A gk -3} ﬂhﬂialzﬂ
2 200X =2 4 238k SYPRO Orange (Invitrogen, S6651) dye 5 ul& 41 ©] PCR plate (T
hermo Scientific, ABO9OOW)ol| Z+2} #2313, th 279 & | X PBSE &2 HWhH o
2 FHSE T (& A B+ triplicate & 2 23 gh). A| 5.7} €71 & o] E 9| optic
ally clear sealing film (Thermo Scientific, AB1170)< 2}3} 1, QuantStudio 3 Real-
Time PCR System (Applied Biosystems, A28567)& ©]-83} ] 25°CH-E] 99.9°C7} 4]
Z T 0.03CH ST A SE F3 AV E SASAT 4 25 e ¥
33 452 OriginPro software & ©]-8-3fo] B =7 2 dl 2 3] ¥ (fitting) 3+ ¢ sigmoida
1 transition curve ] =8 -3 ).

1 73er _@ tﬂ—nﬂ/] DL§} A H f;_g]zul Fc 1:]:] o] jﬂl:_.g_ o]:/\gz‘ﬂ IgG4 z‘s}jﬂ Z_EH
9] Fab-arm a3+ HHX] ¥ o] &) (S228P) & F il 2] A 38) o] A SPLE (S228P/L235

EE 7R = Ao 2 e o, 53], Stapled Fe-5 (1L.235C)

Tl S5 THA R Ao R Ve (512), D St Aol 5
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(478 1]

(747 2]

[ 3]

[P 7~ 4]

[47% 5]

[ 6]

[ 7]

[ 8]

(379 9)

[7d7-8F 10]

(7478 11]

[7d -8} 12]

[7d 78 13]

AT
oFA & (Wild type) 17t A Fe =r 1ol A, 7F8E A H & A] 2~ 8l (Kabat nu
mbering system)ol] W} W] & ¥ 231, 232, 234 L 235 %] &] o} Ao
2 o ol 7l 70 2 RE MEEi= o] s} ol 4he] %] 2] ofu] Lol
ofAH of ofu] At} thE M AR X 2hH, 17F A Fe 52w Ql H o] A).
Al 18}l 210141, A231C, P232C, F234C 2 L235CE o] Fo] Xl 7 S 2 7-F
A o] = Sht o] 4o ofbm| At X #H-& EdtehE, 17F A Fe M
o1 Wol 4.
Al 18] AoJA, ?{%ﬂbgﬁﬁLﬂﬁ@ﬂFmQWH%ﬂﬂ
A 130] 1014, oAl <l
Re)2}o] Agte o] 7hAad, 1ZE 3HA| Fe Lm <l Hol A,
A 48kl 9loj A, AL, vl = AF o] Fe vl 8- Al (FeyRs) &1, <1
1k 8kA)| Fe =] Q1 HolA).
Al 13}l gl A, of A d Q1ZF A Fe W= 1ol Bl &f Clqebe] 232 o
Haw, A 7FSHA Fe =R
Al 13}e) 2ol A, oFAI S €17k 3} A Fe X Qo) B] &l 2-87] 7] % (effecto
r function)©] Z+A, 1%} 34 Fe X<l o)A,
A 78l ol M, 287] V15E Clg- 2, A A3 BA o2 A%
5/ (complement dependent cytotoxicity, CDC), 3 A]- 2] &2] A 32-wj| 7] &
M| 3 54 (antibody-dependent cellular cytotoxicity, ADCC), Fc-7 v} =8 |
756‘#% _L'O‘]-o]»-_— Fc-3= T8 ;q] 736L D}Bﬂ;ﬂ A- 736L D}Bﬂ;ﬂ G- 736L 6]—xﬂ /]
&4 A 324 3 2] 28 (antibody-dependent cell-mediated phagocytosis, ADC
P), BA-&] &4 M 324 A 32 %5 4] (complement dependent cell-mediated cyt
otoxicity, CDCC), BA|-F7 A 254, F4&U 8} Fe-3hr Z2 51 EH =
Az}, 34 stF 24, ADC 57, obF EAI 28] F i, Al E AME, Al X 5
7l AR, R olge] oo 3o = A= Fe-v 7l 2871 Vs
o1, o1 7} 514 Fe w9l W o] 4.
A 130l QoA oFA1 e 913k @Al Fe w2l 8] & ok o] 27}
g, QIZF &A Fe =91 ®lol A
Al 13}l gloj A, of A d Q1ZE 3 A Fe W=w 1ol Bl sl A A W) ¥-2k7] (Half

c
-life)7F 5 7HE, 1ZE A Fe =91 Wol A,
Al 139] AZE FA Fe &= ] WOl A & E3et=, IHA Hi= ol Mg}

A 2 7F v,

Al 118+l o)A, oF A& 13T 314
Adte o] 7had, A e H
Al 118l o)A, oFA 3] A3 &A
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373 14] Al 113l oA, ok S AZE Ao vl &l 21-87] 750l Z4H, FA
L= olo] HASHA AL 71 v,

878151 Al 1180l oA, dA= HeE2Y A, B2 A, v uh](m
inibody), =191 A, o] 55 0] & & A (bispecific antibody), IgG A} ©] 5
EolgA|, A M E f % o]% A (Bispecific immune cell engager), 3} #|
A, 71 2k g4, 3FA A 3 A (conjugate), A 7FEHA], 21718} &4 (huma
nized antibody), ©] 7H(bivalent) 3| == 50| A A<, YA = o] 9
Ho k4 ghad -3 7k v,

16l Al 139 AL A Fe =1 Q1 ¥ o]
A A g 7h @ g I sk dAEAL

(37
(9717 Al 1%e] 913k A Fo v 91 ol Alsh e X Al 7§ F 8, Fe-g &
,?

[e]

v,
[%

d7ak 18] Al 178l A oj A, dilA X5 A = T-
ulatory polypeptide: TMP)<!, T & < ol £1=
A FA, A T A @A (Immune checkpoint inhibitor antlbody), - o
A 32 A 7t o] = A (Bispecific Immune cell engaging bispecific antibody),
2h-8-A| &A (agomst antibody) 3= Z 84| &4 (antagonist antibody)<?!, Fc
&5 e,
7873 19] xﬂ 183}l lof A, W hit- vl A& CD27, CD28, CD40, CD122, CDYS6,
CD73, CD47, 0X40, GITR, CSFIR, JAK, PI3K 2 E}, PI3K 77}, TAM, &7]
L}A|, CD137, ICOS, A2AR, B7-H3, B7-H4, BTLA, CTLA-4, LAG3, TIM3, V
ISTA, CD96, TIGIT, CD122, PD-1, PD-L1 %+= PD-L2%!, Fc-§ & w3 &,
478 20] A 188l oA, HA T A g4 = o} el & 2] 5= (atezolizumab), o}
A £ avelumab), T =Y (durvalumab), ©] 2 2] 5 YH(ipilimumab), IPH41
02, IPH43, IPH33, ©] & F Y} (lirimumab), ¥-g 2] 5= Y (monalizumab), Y &
THnivolumab), 3 B & 2] 5= (pembrolizumab), & o] &9 f =4 L= 7 ]
A 5 7H=<l, Fe- %L A,
3@ 21 Al 11T A L= oo WA st A& 74 v, E ok E Koo E
= _5!.__?5]- O]»L‘ ﬁ}xﬂ ] ;(ﬂ
(373221 Al 2130l dolA, of= FolojE =, WY x4 °FE (immunomodulatory d
rug: IMiD), H 4] A ZAVE {4, vlo] A 2 7/ & ¢ (microtubulin) -
Z & A oA Zﬂ , AR (meiosis) & A A, E 3 o}o] A 2o} A (topoisom
erase) & A A, DNA ¢1E] Z @] ©] E{(DNA intercalators), <5 Z=(toxin), 7] H| 2}
S & A(CAR) M E X 7 A, & YA 2532 A 2FE(oncolytic drug), H
A QHA, M EA4A, A QA A, 7] oA A A, A= A
AR, 2 R ZpekA)], g-Alo] 7RI A A, &-CTLA-4 A A, &-PD-
1 A A, @-PD-L1 A A|, &-PD-L2 A| A|, TNF-a s x}-Z 3 A 4], TRAIL il
A7 Al A, F-CD27 Al A|, %-CD30 A Al, 3-CD40 A A, ¥-4-1BB A
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Al, &-GITR Al Al, &-0X40 A A, F-TRAILR1 A| A|, &-TRAILR2 A A,
Bl e, QIE d &-<kop, F 2 ErE, o 71 Qe 2, 2y =y, 2
AL WAL 2 W EEHAO|E EL|dAEE A, AR, By
= ~BLE, 7husl e Alol E 8 A | gkubnfo] Al FK506, 4% 71538t
FA = 2 EE, TNF 4 3HA|, 3 7rbE 24, 25 o] 2hA|, nhof, vl 2~ ||
Zo]l=A) &9 F-A|(NSAID: non-steroid anti-inflammatory drug), 71 & A, v}
HA, A, =& v A, AT ZAA], A, 1A X84, 2=
AE|Ro|= vl B3} AE|Ro| o gl ERFolodl Wz HlZg
B, WA AAA|, AY T2, T2 A OFE, AR ook, 9%
A, DA A=A, A, DA ok vEr of I AE ) 5F9] AH E o= I
Y| 3= o] o] {FALA|, ARl EFFSL, ALol E7FI 2 E1A|, PD-1 4 &
A, o}t =41 A2AR A &HA)|, CD73 #] 3l A, CTLA-4 #| 3l Al|, TIM-3 A 3l A,
LAG-3 A&l A, stEg Lol S = ol 59 ol 2311, 314 X 7A.
(473 23] Al 2180l JoAA, A 287 7 e& 2 A A 5A.
P73 241 A 139 AZE A Fe =l Wol A, A

N

(73251 a) Al 132] 2AZF &4 Fe w9l Wo
(e}

21 o]
= WEHE E38HE 554 £ 2 ) 4s)
(A8 26]  a) A 1189 &4 Ei=o
(478 27] A X =A L Azl ALEEH] A Al 18] Fe Tl WolA & 23}
(73 28] A 13 A7 A Fe =m ¢l Wol A

[47-829] Al 13+e] AZF A Fe =wQl W ol A, Al 11%+e] @A



177

WO 2025/095668 PCT/KR2024/017028

=R

kDa
250

150

100
75

50
37

25

20
15

10

kDa
250
150
100

75

50
37

25
20

15

10

’\;sg \(’(’ ((c,'\' Qc'\a ((c") ((Ub‘ QJD
RSN AT ARV N N N\
el b2 NP4 A& N2
& & &R R R R R
IR RO O S A R

1 kDa 2 3 q kDa S \Da 6
' 170 e

130 .

170

130

100 100 ¥

70 70

55 55

40

35 35

25

25 4
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5: FcyRllla-158V-GST

6: FcyRllla-158F-GST
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[0154], [0161], [0200] and [0351].

JP 2022-512778 A (MAGENTA THERAPEUTICS, INC.) 07 February 2022 (2022-02-07)
X See paragraphs [0006], [0027], [0081]-[0086], [0153], [0163], [0182], [0358] and [0362]. 1-8,10-28

WO 2023-209568 A1 (NOVARTIS AG et al.) 02 November 2023 (2023-11-02)
X See pages 5-6, 70-73 and 115. 1-2,4-8,10-28
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US 2017-0058030 A1l (RESEARCH DEVELOPMENT FOUNDATION) 02 March 2017 (2017-03-02)
X See table 1. 1-2,11,15-16,25-27

D Further documents are listed in the continuation of Box C. See patent family annex.

*  Special categories of cited documents: “T” later document published after the international filing date or priority

“A” document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand the
to be of particular relevance principle or theory underlying the invention

“D” document cited by the applicant in the international application «X” document of particular relevance; the claimed invention cannot be

considered novel or cannot be considered to involve an inventive step

“E” earlier application or patent but published on or after the international )
E PP p P when the document is taken alone

filing date
“L” document which may throw doubts on priority claim(s) or which is “Y> document of particular relevance; the claimed invention cannot be
cited to establish the publication date of another citation or other considered to involve an inventive step when the document is
special reason (as specified) combined with one or more other such documents, such combination
“0 document referring to an oral disclosure, use, exhibition or other being obvious to a person skilled in the art
means “&” document member of the same patent family
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D accompanied by a statement to the effect that the sequence listing does not go beyond the disclosure in the
international application as filed.
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1. Claims Nos.: 29
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2. D Claims Nos.:
because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. D Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).
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