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WA VA1I-40 2 VA3-27 WX VA3-1, A= QIZF JA-CA F3A 42 JA1-CA1, JA2-CA2, JA3-CAS,
JA6-CA6, AZF JA FHAF B4 JA7 @ AAF CA1 742 B4 A4S £33, 45 EA FTdddolA,
A7) A 91ZF VAS-52 WA VA1-40 2 VA3-27 WA VA3-1 Alolellr Aadx oz vpehts Q17 v g3t
DNA, 917+ JA-CA FAAF 2% JA1-CAL1, JA2-CA2, JA3-CA3 % JA6-CA6 Alolol A Aoz e}
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AR P, vzt CA FAA S AXF CA FHA BdojAY ol X3, dF FHdoA,
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ool A, AA5F CA F42 242 HE CA 12 BHo)AY o8 xgsitt. dF Fddolx, HAAF CA
AR BAE w92~ CA FAA F-olAY olF e, dF 54 FdA A, AAF CA Fd4 #4242
ubg-22 CA1 F A E-o| AL o] & st

AR FHAAA, v CA FHAA(EE 44 B2)E vk CAL, PRS2 CA2 2 vl$-2 CA3S=Z o] F
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Aol 75%, Zolk 80%, ZHolx 85%, FHolx 90%, Ho]E 95%, Zol: 98% ETUSAL 100% FUI MES £
ek, A5 FEddA, 192 CA F3AE w2 CAL, 792 CA2 B vk CA3SR o|Fojzl #o=
FE deEE whe-2~ CA fRAer ddAHor s AY U AEES xshett. dF §F FddolA, nh-

59
2 CNL RS MDRE 1olAY o] & Egd. A% 54 FAGA, ThEs A2 FAAE A9uE 30
A o2 EgaT. AR 54 TN, s A3 FAAE AANE 5olAY o8 Egud. Ay 54

TRl A, mhe-2 CA FHAE vh-2 CAL Fraztet 5493 AdS 233t

AR FHA A, v CA FAA(EE 44 228)E vk CAL, PRS2 CA2 2 vl$-2 CA3S=E o] F
oA FomREH Mug vlgs CA FA2SF 50% WA 100%, 55% WA 100%, 60% WA 100%, 65% WA 100%,
70% WA 100%, 75% WA 100%, 80% WA 100%, 85% W= 100%, 90% HA 100%, 95% WA 100%, == 98% W=
100% L3 LS 253},

AR FHAM, vk Ch FAREE FA RH)E b9 CNL, B2 CA2 D mhs CA3OR ofF
Z o

=4
ojxl FOoRXE MeHE uleA CA 4L 50% WA 98%, 50% WA 95%, 50% WA 90%, 50% A 85%, 50%
WA 80%, 50% WA 75%, 50% WA 70%, 50% WA 65%, 50% WA 60%, ZEE 50% WA 55% LI LS 23

rou

A FEdel A, vk CA FAA(EE F44 B8)E vh¢2 CAL, b2 CA2 2 vhe-2 CA3o®
o
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ZHEE Ad8E w92 CA AR 55% WA 98%, 60% WA 95%, 65% WX 90%, 70% WA 85%, HEi=

AR FHoollA, RE CN FAA(EE F44 £8)E= PE CAL, FRE CA2, HE CA3, 2 AE (M A
AR o]Folx FOoRRE HuE PE CA FHAALY Holw 50%, HolE 55%, HoJ%E 60%, Zol% 65%, HolL
70%, Zol&= 75%, Hoj% 80%, AHol% 85%, HolE 90%, Hol% 95%, HolE 98% T3t} 100% FUI M
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BE gol/} o2 EFHTH QY 54 THaA, HE CA3 FARE ADUE 116 ol F EFFT), &
B 5 FRA, FE A FAAE ADUE 1301 A o2 EF ),

IE FHol A, AE CA FHAA(EE A2 22)e HE CAl, HE CA2, PE CA3 & HE CAd FHA

Fol7 FogRE MuEE HE CA AR 50% WA 100%, 55% HA 100%, 60% WA 100%, 65% A
100%, 70% WA 100%, 75% W= 100%, 80% WA 100%, 85% A 100%, 90% W= 100%, 95% WA 100%, =
98% WA 100% &L AMLEs EgHst},

A el A, HE CN FAA(EE F44 28)= AE CA1, HE CA2, HE CA3 % NE CAd A
2 o]Fojx FowRE AegE HE CA FAAL 50% WA 98%, 50% WA 95%, 50% A 90%, 50% HA| 85%,
50% WA 80%, 50% WA 75%, 50% WA 70%, 50% WA 65%, 50% WA 60%, i 50% WA 55% &Lt IS
A=

A el A, HE CN FAA(EE F44 28)= AE CAl, HE CA2, HE CA3 % NE CAd A
2 o]Fojr FowRE AegE HE CA FAAL 55% WA 98%, 60% WA 95%, 65% A 90%, 70% NA| 85%,
FEE 75% WA 80% AT MES xgeit).

CIEE A
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AR A, A S o] 7k v, FAA BA, sht ool Az Dy A4 E R s} o
A7 Iy FAR BAL WXV, Dy KAR AL AABE. 54 FRANA, HQE AV, b, 2 I, B4

2 olE9] g AloldlA AdHo® YERYE o7 H|9kE 3 DNAS ¥£3) A5 FHA A, HRIZE WA S
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e
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o
2
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(TA=) Q17 vk st DNA, A7 Dyl-1 WA Dy7-27 AbelellA] AAd o= yephe= (A
k) QIZF HlYkssl DNA, % Jyl-Jy6 Akololl Al AAA o2 Y= (24 7+ ¥+ 5 38} DNAS 2 3hsic).

A% FHANA, AAFEEA FH FAAIE BE 5A A3V AR BA, BE 54 Q3 Dy A4
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= ALY s o E2gen. Ay ™A, sk o] el AAF Adamb EEHE =S gEtehs Sh ol
de] wEHLEHE AE2 AL R A2 A Vy A A Abelell AdEn. AR FAdA, AL A Vy
AR A2 IFF Vyl-20]an A2 A% Vy frdAk 24 AgE Vig-1olth. A TN, sk o) AAF

Abolell ArdEth, AR FAA A, s o]ate] HAF
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[0071]

[0072]

[0073]

[0074]

[0075]

[0076]

AR FHojoll A, oA 7]sE wiel S wQIZE FE, H|AIF AX EE Izt 2L A, o EE
Hee X7, d £ 435 913 Al (nedicament )] A|Zol| AFEEZE A F3),
A FEdo A, ugoR A3y e ofE EE WA AR B/EE e glojA EdelA vlsw ul
9} 22 M| FE, vAI AE e WA 249 &5, d7d FARA X7t AlFET).
AR FAdel A, FA = olo v AlFx H/E= el lojx] EollA 7]Ew wiel e wQIT &
F= Axe §57 AlEd
ChFEE FE oA, el Y] vl o] AlFE HRIZF FE, B AE EE HAZF 2 HAF, A
A A2 B AAF 2Aela; dF TR vk, vhes AE B vhes 2o AR T
e HE, HE AXE e JE ot AR FdelA, Edo] Ve=d vk 22 w92, nhex AXE
e vheA 242 129 AS, BALB/c Als, C57BL/6 AlE, &% 120Xc57BL/6 Ale T olEe] £3E x3
e A wAs 2get
L Edoll A AREE kel o], &of "oF(about)" R "W (approximately)"S FE8HA AREETE i EFA
ARRE qlele] A= of/diEre] frek AAeglel, BYAE dske o] A MES Efete dow
T
EWHe 7t 7
0o EUER AR B X3E =de iA GgAE 9g Aol d4sty] g Ale] oyt

T 7FssAl dAE AAF CN 29 AdH=

Lo
p
w

JA B CN st AL A8 5 d

ARE oA AL el g =S =AIStE, S vldstA= Bevh. B=AE wkelk o), 570
A8k WE (6286, 6571, 6596, 6597 3 6680)7F AZF Igh A FAAE Fefe] v el 74
243 @7 =AEC e, ol52 Wil AAF(d: vhe-2) Igh A ARG =AE) Wl «
AF o2 AQlETh. All EA s WE(6286) 5 AXF CAL 99 kol Adst, 3719 A4 848 542
N A EN) G (s AL)S Eet=s AAsdn. A2 430 W (657D E

2
=

2
=

2 3t BEEy A Ig

AAF CAL G99 ol Adsta, 5719 7164 A% VA §312F 24, 4709 7154 Az JA-CA F3
BAg 9@ ez JA7 FAA EE(A7F TAL-CAI-JA2-CA2-JA3-CA3-JA4-CA4-JA5CA5-JA6-CAG-TJA7)
S gg3le=E 27} xﬂs(6596) 2 A4(6597) FA 3 WE=, A1 243 WE ] JFE FH 35 o] Fof
Wl w2 Igh A4 FaAkste] F 17 VA f31A B4 §e] SAH o R FUbE = S AlE] FUHA
Q1 A7F VA FAA A (72 1] 3 97H)€ xeepivt. & 243 WE =, WA w2 Igh A FHA
2 o] FFEAES w o]d mAs WEe| 5 waite] e AxIE &olstAl 7] fd T FA(EhE
AR 3 G ol ST, diobAl A5 EA S MEI(6680)w=, i diobAl EA s WE L *H]E v
A2 F42 BEo ME 5'(FE A7) 5UE IS 2te 5 AE olds 2 S AlYstas 6597 &
Azt W9 T9% Fd E4S zE Ao® YguUER, AdA VA2-VA3-JA2-CA2-J A4P-CA4P-E A 2-4-VA
1= N3-JASP-CA3-TAL 44 4ol 43} wE 9} *J%*é Azghd o ole] AdS LolsiAl k. 2] W
AEHA ek 3w AES AAF FAA BE 9/5E IS JehE v, A AEE 9z fHA B
A 9/EE DS deidt, A AEMG: frlF e Z2 R os) dAb 2EEe —s]ziu}om WA

T 2v A 164 7lsd 248t e FAA Y ol oAlAl AAF Igh A dEHfHAe] A=k
stx, 2o vlHEstA= gErh. 6597 HEFHA: 25709 7154 A%F VA FAEA B4, 4719 7%

AAF CA G99 vlg-2= CA1 Gl s 7hssiAl 2" A3 JA7
44 dEdfdzteld, Igh A A= WA VA-JA-CA 4 24, 3
WA Igh 3A Fd(EE Ad), 2 39 Y 848 EFo= 3 E%ﬁé

7hel (%, E2.4, E 2 E3.1) wel

A7k Igh A#MA FA(wE= ME)S 712 el 6630 g2 el VAJA-CA §4x 24 2 Ig
A A EA2-49] F-9] HolA HAY 9] Igh A ¥ °Z4Z}°1U%, Igh A dgFHA= 25719 7154
AZF VA RAR BA, 49 7153 QzF JA-CA FAA B4%, 2 AXF CA GG vk Al 99)
of 25 JEdA AZdH AzF JAT FRA BES Rt Ig)x A FAAFE 2 (5, E 2 E3.D U
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o] Z=AE Igh EFAA Abololl A ddE 995
ofgfoll Meom w7iHe] dar, MEUZIF 747 FAIH] QU

= 3&, A= He 7}%6}741 DAL HAF CN Gl 2 7hsshAl dds 5] Ik VA, JA R CA
Gzt Mho] EAletE RS BAoR s AAFAAM 22 Wdd Igh A FaAFe] AAE AT it
21 oA A Aol gk 7Haﬁt01fﬁ, Ao vdetAE Btk ZAE vpsp o, HA ol x4 st HE
7b 1ZF Igh A FAAF fFoe] ok Fo fH BRI A mAE dom, o5 5/ QIFF VA
Ark 24, <IRF JN-CA S AE, B ovkeA AL FAAE Rk 22t Az %(aﬂ: uhg-22) Igh 734l
FAAF el EAlE) W2 FACl Adwvt. 6596 A3 WEE, dortelal AW JHEES A|AG AL 5
23 gAML (EFH AR E SHste] A&ate 3 ALDe] AlxFE &olstAl ar] g
T S Avstes wEEr. A2 X3} WEHs WEE 6596 A3t WE(EWYE 6596 A3t HE) e}
ML FEREE ks AAE(ETFE AAR)Y 3 G el T d9S SRetes AANY, oje Ef
WE 6596 A5t WElS] 5 wEote] g AxFS &olatA st ol 2719 FA st WE=, A1 xA 3}
e o] AFAQ T3} o] Fo] WAA vhe2 Igh A FRAES] F Az VA FAA B @k £F o
2 F7bEE F7F VA A 238 37 AEE 1 2 9D E 2. A2 43 WEE HXF VA2
A 24he M 5'(EE GR)9 TUT ALS 2 5 AT okks xFsfiernz, UiAA VA2-VAS-
JA2-CA2-J NAP-CAAP-EA2-4-VA1-JA3-JA3P-CA3-J A1 F2z} £de] 43} wE e} 54 AxFE o o

o] A4S golatA k. 2719 A3 ME]E 7lo]= RNA (GrNA)SF T5 o2 A7|HgEe] 229 Igh 23
AR A o] TS BolstAl =, o5 74t AdE 91X EAH TR HUIEHI Zhzhe] AEWE
2 RART. 99 WA 2 @, da A2 AAF 494 BA W/EE qde dehls v, g
B o7t §A% Bd 2/wE 49S Uehith, ¥ FAEMG SHHAE Z2n =
A WA SA4A VG NEO: SuFY mewee] o AAb 2Au: ulouteldl WA Azt

NEO'D S Zdlel ixak= 9] Sold Az 214 29 (A S, loP, Fri)E EAHe] grk, A¥a 3
SUE = A A= Ao A obgel doem mride] dar, AAHZTE 47 FAH 3

o
2
o
:og‘
o
>
>
BN
i)
L)
rl

T 4= A4 30 Vs Ao ARgE AXFo ofAE tHAHA B dAAQ] 22 AAF [gh A o
AR MFEE EAIEH, FHo HlHEA = et ofdE dH-GA: of8E vk~ Igh A FH
ZZ (e ml= B8] 4)9,006,5115 2] = 28 3k F23); 6571 HF-AAF: 5709 7154 QI VA FAA &
A, 49 7154 A IA-CA 732 B84, 9 AXF CA 990 w22 CAl 9ol 25 7Fs3tA A
A¥ A TAT FAA FEES T [gh A NHEFAREA, Igh B FAA[= WA VA-JA-CA
A B4, 3709 A Igh dAA GG (s AY) 2 ZEY AT [gh A Jd(xE A, A7) F
z2)S 72 23Erl. 6597 EH%%RJ_ 2p A7) FER; 6680 lHAHA: Y] AER. AdE mEEEHE HE
AA = 2ol " ofgfoll dow x7=o i, AEHE 242 A 9L
T 5 %

2 5bE CDI9(y-F) H (D3(x-F) 9 BdHS HolFs, dd AERE Aolgdd nAAXE Yehys HEF
1 SuA EF(A), 2 6680 ®AE WEo el s FHHIAIS wl9-2(6680H0) H oFAE kel A7) (W
DERH 349 g3 dd AX $(B)E =43,

o,

E 6a 2 6b= [gD(y-%) 2 Igi(x-F)°] WS BolFE, (D19 tha) Aolgd vl gAE | AEAE 2 o]
g B AXE Jehe EFel sud = (A), 26680 XA W Al e sFHFAHEL m§-=
(6680H0) 2 ok &ul] A7 (WD EZHE 488 vgd Ao AXE $=B)E =AET. 5013 B AX 397
o ztzhe] H ZFE Ao FAE] Y4 *%, o]dy).

7a @ &= 7bt 6680 XA s WEl Aol did] T8 HEAEA w9-22(6680H0) = oA kel A7 (WD =
B foheta, (D19 2 Alolgsh v AAEZAA vk Igh (nlgh, y-%), he2 gk (nlgk, x-%) Ei
7 IgA (high, y-F)9 23S Yehe tiEZQ 514 23S =43

8a % 8bE (DI9(y-F) ¥ (D3(x-F)9 &dS HAFE=

>H11

J‘.‘i

H1

o o

il
rr
e
1o
X,
ke
fu
X,
S
oft
=
ik
S
it
-
o,
=
s
)
=5
_|Zi
o
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SSS0l 10-2492433

(A), 2 6680 43} WEfo] Ajlel sl FFH A vH-2=(6680H0) R oF8d i A7 (W) =
e =% Ao Ax F£B)E =AY,

E 92 ¥ & 9E c7EWY-F) 2 D43(x-F)< &
= OEFd Sad F2), 2 6680 243 HE 9 Al
M7 EEE 39 8533 dd AZ $B)E =A%, 5ol4 B Alx s Z7zte] o Z3 A
FA1E o] Ak pro-B, pre-B).

2
offt
ofk
i)
i)
oX
ro
o
=)
—o
[>
>
S
o
S
=
S
SE,
o
2o
>~
oft
ot

E 102 € E 10bE, Igi(y-3) 2 B220(x-%F)°] BaS WolFi, (D192 Ao|gd Z42 Yl fuaal
T FFA), 2 6680 %At WE S Ayl da sAHFE] w2 (6680H0) 2 ofAE s A7 (WD =
B Fgd gEHZd A Ax FB)E EAST. 5old B AX ST 4] H EF Aol mAdEn
(of: W&, A&, B-o]xd 4 B-o]%).

E 1la € = 11bi=, 6630 w48t WEle] A9l dis] 53434 »F-2=(6680H0) 2 oFAE shal A 7] (WD) =
FE vk Igh(nlgh, y=F), w2 Igk(mlgk, x-F) HEx= QIRF Igh(hIgh, y-F)9 BdS HolFe,

(CD19'TgM B220 ™ & Alol&3h) Mm% 242 Uehis gudel Su4 RS A9

T 122 @ E 12b%, (D19 1gNB220'2 Alolg3h) A4d 242 Uehia 6680 £23 #Ee] Ao ta) &
et el uhg-2(6680H0) = opAlE dhu A7) (WD) ZH-E v}$-2 IgA(mlgh, v-F), "2 Igk (mlgk, x-

el
It Igh (high, y-5)°] BdS HolFs il s X8 EARH.

%) T

E 132 2o Vlsd 22 v AZe2NE Addd v, vAds s B 2 s I (s
BDoA Igk & B MEMG x C) 2 AZF Igh & B AE(% humAC) thEHQ HF WEES EA|3H)
dolEl= H o= A Ee o FFE AXE FAES k. 6680H0/VI HO/Adam6 HO: Z2ZHe mhg-2 7
oA, 25709 7154 ATF VA AR 4, a9 7l QI JA-CA FAR #4%, 2 HAF CA 9
A(d: v CAl gDl AE st 49 QA7 JATHAA BES dpetEE AA" TEHSA 2
e Igh A AR, 2 5 ETAEY A3 IgH 2L Igx FAARES FRate, Igh A4 +ARF3E=

[e)

[
53] #18,642,8355 H A8,697,9405. 5 FxotE; olE A= FxEA 2ol F3FE); 6889H0/VI HO/Adamb
HO: e vhes ABOEA, 25709] /1%5A Qk VA fA4 24, 449 J15H Az IA-Ch fAA 24
R AAF N Gl hEs O Gel A5 JbsEl 9d8 A% INT /44 B8, 2 BN
o Qe Igh 2 lgx FAAHE FHe5, leh N FAARE 209 HAY Teh QAN FH(EE )
% OREY A7 g AAA 99 (FE A, ) F2)S F4E E@sa, SINTA Q08 gl FAAH
= AYE HAF Mdans G55 ADS EFAAS (NS Fol, vl 53] A8,642,8355 L AI8,607,0405F 7
25 olF AAE FxEA BU FUE). EAE 44d §A4% 2xEA @ vk fE 1§
Aol vz @ A srlel BB EHAAT
E Ma R = 14b, 6680 E43 Weje] Aol vl BFHITAN 2AE vh2(6680H0) R oFYH Gl A

) z2+y
= HEd 27 3ke] SDS-PAGES] WhEAS WIEFE(dad EF)S TA8
v AoEA, we-2(B, 5 T QIZHA, #FH5 oW AN A HdEs yEhdth (e AES
1.5ml #He Fu=z #l o =29EJE). PHS: 0.25mle] F &3 (Labquip Ltd
Cat#91014). KdollAl o] Atz 7} A oju|x]o] §-Fof F A= o] r}.

71D 2HE wad I3 Abgst
]

©
it
g
ol
i)
r o
™

= 16at= 6889HET vh§-2= (n=5)ZF-E
B Al ARSE S]] VA

—-

e AN TRRE deld RAZRE ZEA7)3 A7 CAR Zol
2!

) B Az IN(EHR) fAA AEe AR,

=

T 15bi= 6839HET wh9-2 (n=5) &4 -E % )
ol AdelM AREE HEAHRD I VAN FAA BEE =AY

+
i

X 15¢cE 6889HO/VI HO/Adamb6 HO m}$-2~ (n=6) ZH5-E] &3k u|7A £
CAZ xZFolyst AFollA AFEE x4 AZF VA ()

X 15d= 6889HO/VI HO/Adamb6 HO w}$-2~ (n=6) ZH5-E] 483k u|7A £
2 CAR Zgtolydh Hdor ALEE tEHQ <1k VA fAA EES



[0077]
[0078]

[0080]

[0081]

[0082]

[0083]

[0084]

[0085]

[0086]

SSS0l 10-2492433

T 16a @ ¥ 16bs 6597(6597HET, n=6) =+ 6680(6680HET, n=6) E 23} #HE]e] Aol dis] o]dF 43¢ A
AstE npe-A 2 \AstE oA ERT(W, n=6) 2 HE 093} 2 22¢Ux}te] £33 Aol txZel 2

[gG(A) 97} 2 3 5Fol4 [gG(B) d7IE Z=AISH.

oL
O,

£ 17a~ci= 6597 H= 6680 xA 3} wWEle] Aol o] olFAFAYA WYstE wh-2(6597HET, n=6 H+=
6680HET, n=6) % WYsld ok =TT, n=6)C.2HE 0L} E 22U =78 4 o I 54
[gGoll Ao thEAQ QJAZFN A4 (high, €9%), vl A H3(nlg up9-2 k. A (mlgk, &2
%) 971E EA3

hal

>y
ofy
)
)

X 18a ¥ % 18bE (D19(y-F) % (D3(x-F) 9 B3I wogFE, Tdd AEZ Aogdd nZAZLE Yehl=
fEAQ Tad TH(FS), 2 6839 T3t HE ] Aol did] FFHFAEQ] v-22(6889H0 VI HO Adam6 HO)
9 7 22 vk (VD E5E 88 vdd A b Al F(95)E
7] Fz VI SERTA AzkE g 2 Igk FAAHRE et 223E

3} I AR E AYd AAF Adamé 53t DS £3EF (S B0, = 53] A8,642,835% 2 A
8,697,940 5 HZ3tH; olE HAE FxEA Edd BiE). Mol dAE uEAEE AEA 44
(Thermo Fisher)oll 2]3|] A <]s}Sitt.

T 19+ 6889 A st #E ] Aol s 333U PF-22(6889H0 VI HO Adam6 HO) B 7] Z=2tg whg-2~
(VDEXE $3ata, (D192 Alolgd v gAEe] <1zt Igh (hlgh, y-F) 2 vk~ Igk (mlgk, x-%)
1HS el E E2¢ S Z3S& =A%, 6839H0/VI HO/Adam6 HO: A7) Zx; VI: A7) 3=,

d

=
o
[>
Y
of
lo
fu
o
ol
0l

%)
o
o,
ro,
B

M

=

E 202 6389 A3 WE o Agded sl 53 A #H9-2=(6889H0 VI HO Adam6 HO) H
(VD] tEZelr 53 ZFFolA

Fo=2, Igi(y-%) % B220(x-%F)¢] ®
g 2 A& B AE SRS Zhze] Tad EFE Aol FAIEO ST,

E 212 6389 A3 WE o Agdd sl 53 AFAE #H9-22(6889H0 VI HO Adam6 HO) 2 715
(VD) 29 w4 Z4(0D19 1M B220 " = Alolgst, 9% Aw) 2 443 Z4(CD19 TgMB220 = Alo|g e,
= A1) S e gxde Sud 2307 2zt Ighthlgh, v-F) 2 vk~ Igx (nlgk, x-F)9 &
S HolFEr)h. 6889H0/VI HO/Adam6 HO: 4

-+ PN
it
i,
=
Jo
[>

int

gL A5l et FAF QL &

AE BEZdqA dad gy g A

a2~ CA1 DNA (AEWZE 1):
*GCCAGCCCAAGTCTTOGCCATCAGTCACCCTGTTTCCACCTTCCTCTGAAGAGCTCGAGACTAACAAGGCCACACTGGTGTGTACGATCACTGATTTCTAC
CCAGGTGTGGTGACAGTGGACTGGAAGGTAGATGGTACCCCTGTCACTCAGGGTATGGAGACAACCCAGCCTTCCAAACAGAGCAACAACAAGTACATGGCT
AGCAGCTACCTGACCCTGACAGCAAGAGCATGGGAAAGGCATAGCAGTTACAGCTGCCAGGTCACTCATGAAGGTCACACTGTGGAGAAGAGT TTGTCCCGT
GCTGACTGTTCC

-2 CA1 ou| At (EWE 2):

GQPKSSPSVTLFPPSSEELETNKATLVCT ITDFYPGVVTVDWKVDGTPVTQGMETTQPSKQSNNKYMASSYLTLTARAWERHSSY SCQVTHEGHTVEKSLSR
ADCS

a2~ CA2 DNA (AEWZE 3):

GTCAGCCCAAGTCCACTCCCACTCTCACCGTGTTTCCACCTTCCTCTGAGGAGCTCAAGGAAAACAAAGCCACACTGGTGTGTCTGATTTCCAACTTTTCCC
CGAGTGGTGTGACAGTGGCCTGGAAGGCAAATGGTACACCTATCACCCAGGGTGTGGACACTTCAAATCCCACCAAAGAGGGCAACAAGTTCATGGCCAGCA
GCTTCCTACATTTGACATCGGACCAGTGGAGATCTCACAACAGTTTTACCTGTCAAGT TACACATGAAGGGGACACTGTGGAGAAGAGTCTGTCTCCTGCAG
AATGTCTC

U2 CA2 opu|xAt (M EWE 4):

GQPKSTPTLTVFPPSSEELKENKATLVCLISNFSPSGVTVAWKANGTPITQGVDTSNPTKEGNKFMASSFLHL TSDQWRSHNSFTCQVTHEGDTVEKSLSPA
ECL
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[0087]

[0088]

[0089]

[0090]

[0091]

[0092]

[0093]

[0094]

[0095]

[0096]

[0097]

[0098]

[0099]

[0100]

[0101]

[0102]

[0103]

[0104]

[0105]

[0106]

[0107]

[0108]

SSS0l 10-2492433

"$-2 CA3 DNA (A EH S 5):

GTCAGCCCAAGTCCACTCCCACACTCACCATGTTTCCACCTTCCCCTGAGGAGCTCCAGGAAAACAAAGCCACACTCGTGTGTCTGATTTCCAATTTTTCCC
CAAGTGGTGTGACAGTGGCCTGGAAGGCAAATGGTACACCTATCACCCAGGGTGTGGACACTTCAAATCCCACCAAAGAGGACAACAAGTACATGGCCAGCA
GCTTCTTACATTTGACATCGGACCAGTGGAGATCTCACAACAGTTTTACCTGCCAAGTTACACATGAAGGGGACACTGTGGAGAAGAGTCTGTCTCCTGCAG
AATGTCTC

P2 CA3 opu =4t (MEWE 6):
GQPKSTPTLTMFPPSPEELQENKATLVCL ISNFSPSGVTVAWKANGTP I TQGVDTSNPTKEDNKYMASSFLHLTSDQWRSHNSFTCQVTHEGDTVEKSLSPA
ECL

E CA1 DNA (A E®s. 7):

GTCAGCCCAAGTCCACTCCCACACTCACAGTATTTCCACCTTCAACTGAGGAGCTCCAGGGAAACAAAGCCACACTGGTGTGTCTGATTTCTGATTTCTACC
CGAGTGATGTGGAAGTGGCCTGGAAGGCAAATGGTGCACCTATCTCCCAGGGTGTGGACACTGCAAATCCCACCAAACAGGGCAACAAATACATCGCCAGCA
GCTTCTTACGTTTGACAGCAGAACAGTGGAGATCTCGCAACAGTTTTACCTGCCAAGTTACACATGAAGGGAACACTGTGGAGAAGAGTCTGTCTCCTGCAG
AATGTGTC

PE CA1 o2t (AYHE 8):

GQPKSTPTLTVFPPSTEELQGNKATLVCLISDFYPSDVEVAWKANGAP I SQGVDTANPTKQGNKY IASSFLRLTAEQWRSRNSFTCQVTHEGNTVEKSLSPA
ECV

PE CA2 DNA (AEW3 9):

ACCAACCCAAGGCTACGCCCTCAGTCACCCTGTTCCCACCTTCCTCTGAAGAGCTCAAGACTGACAAGGCTACACTGGTGTGTATGGTGACAGATTTCTACC
CTGGTGTTATGACAGTGGTCTGGAAGGCAGATGGTACCCCTATCACTCAGGGTGTGGAGACTACCCAGCCTTTCAAACAGAACAACAAGTACATGGCTACCA
GCTACCTGCTTTTGACAGCAAAAGCATGGGAGACTCATAGCAATTACAGCTGCCAGGTCACTCACGAAGAGAACACTGTGGAGAAGAGTTTGTCCCGTGCTG
AGTGTTCC

HE CA2 ofu] =4t (AEHE 10):

DQPKATPSVTLFPPSSEELKTDKATLVCMVTDEYPGVMTVVIWKADGTP I TQGVETTQPFKQNNKYMATSYLLLTAKAWETHSNY SCQVTHEENTVEKSLSRA
ECS

HE CA3 DNA (AEHE 11):

GTCAGCCCAAGTCCACTCCCACACTCACAGTATTTCCACCTTCAACTGAGGAGCTCCAGGGAAACAAAGCCACACTGGTGTGTCTGATTTCTGATTTCTACC
CGAGTGATGTGGAAGTGGCCTGGAAGGCAAATGGTGCACCTATCTCCCAGGGTGTGGACACTGCAAATCCCACCAAACAGGGCAACAAATACATCGCCAGCA
GCTTCTTACGTTTGACAGCAGAACAGTGGAGATCTCGCAACAGTTTTACCTGCCAAGTTACACATGAAGGGAACACTGTGGAAAAGAGTCTGTCTCCTGCAG
AGTGTGTC

PE CA3 opr| =4t (AEHS 12):
GQPKSTPTLTVFPPSTEELQGNKATLVCL I SDFYPSDVEVAWKANGAP T SQGVDTANPTKQGNKY T ASSFLRLTAEQWRSRNSFTCQVTHEGNTVEKSLSPA
ECV

HE CA4 DNA (A HE 13):

ACCAACCCAAGGCTACGCCCTCAGTCACCCTGTTCCCACCTTCCTCTGAAGAGCTCAAGACTGACAAGGCTACACTGGTGTGTATGGTGACAGATTTCTACC
CTGGTGTTATGACAGTGGTCTGGAAGGCAGATGGTACCCCTATCACTCAGGGTGTGGAGACTACCCAGCCTTTCAAACAGAACAACAAGTACATGGCTACCA
GCTACCTGCTTTTGACAGCAAAAGCATGGGAGACTCATAGCAATTACAGCTGCCAGGTCACTCACGAAGAGAACACTGTGGAGAAGAGTTTGTCCCGTGCTG
AGTGTTCC

PE CA4 opu] =2t (HEHE 14):

DQPKATPSVTLFPPSSEELKTDKATLVCMVIDEYPGVMTVVWKADGTP I TQGVETTQPFKQNNKYMATSYLLL TAKAWETHSNY SCQVTHEENTVEKSLSRA
ECS
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[0109]

[0110]

[0111]

[0112]

[0113]

[0114]

[0115]

SSS0l 10-2492433

Wi B RAAE Gt G V1% olgd TR F5T 5 AAY, 9 ZTHAY MRl T+ 9
=R Wy E o 4 1S lolt

Aurhow, RUoA AEH Solt wel WAHA S @ FAANA oldEE ool ofule] wer), 54
@ golol i WA Aol ofelol AFHW; B @A Awro] A 540 o5 W g golo o
W oA GixelAl Busid golch, the B thE golel uld F7HH Relt X @AA Auke] A
A, B AN Ul 088 53 % 5 Bd fx, wi od #d YEEe 1 AAt gEEd B

79 (adninistration): =AM AHEE = wpep o], TAES OldE T A= AXE, 718, F71A,
T oo ¥ Aol AL Al Folske AL 2FIG. A= Fol FETE, dE £, A=l
FoHA S thdE e ALE, A= A, Fo 54 Sl wEk g9 ¢ AEE olsd Aol
g 50, 54 FddsclAM, T& WA (s 5o, A Ee AAF) i Fols VA8 HHE
xh, 95, A, A9, AW, A9, oW, Sl S, RAW, S, JHeAd, AEd, o
A, e, wd, A, AR, sk, A, w4, Z1R01ad dA4s 293, 49, 2 g/Es A F
d A EF TR, Fole A Foks 2RE ¢ v dF FRA0A, Fole Aok e
713k F)t A& FoF (o, ¥)S EFE F v

&8} (anelioration): BN AEHE vhsh o], ejel o, ofsh mi AN 95, wi odRel
o ANe EFATH Soke R, Fo} T gele] A AW wL A AL TISH olF I

A= G

He} (approximately): S} olkel ¥l zhol tlel AgH vish o], WAR JE @ fAE @S 2
At 54T AN, TP e op ojgi goli dEd AEHAY Tuozy wusx] gt @
Aed Fx ko] & Wwek(x3 s vvh oz 25%, 20%, 19%, 18%, 17%, 16%, 15%, 14%, 13%, 12%, 11%,
10%, 9%, 8%, 7%,6%, 5%, 4%, 3%, 2%, 1%, ©]3} oJHe] v}dl kS A Asri(o]e st X7} 73k 7ke]l 100%

g 238 & e e A9,

AESFZ gy (biologically active): QoA AR
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(s §71A UDAA BHE 2 Qoo A B4 ARF. oF ol /A vl EAT W, {714
Wel X AREA G 2= AAE JRIHOZ BYA Aow HFEn. wud wi TePesst 4Ed
Moz B4 54T THANA, @ud T FePE S How shbe B BYL Fhes w3
E EOE s $Re BAH0R "YFIY FY TARA AYH

#AFeH(conparable): P ALgEE mish gol, A2 FUASA @& £ AW olF Aol Mt Tbs
@ W RS fAkelel BRE Aol Tt AAES VxE Yo ARS U £ Yt 2% o4 A
A, AR, 4F, 249 AT B2 AFAT IR Qele] Foizl FFolA B ol ole@ A, AA,
43, 279 9F Bol FA Ao BFHE el ofw Hre] BAHo] LPHEA B o)A ol

= (e}

o] o gSe etk FEA(Gly, 6), ZEhd(Ala, A), E-(Val, V), FA(Leu, L), E o]aFAl
I e AME S AlH(Ser, S) ¥ ELU(Thr, TS & AWEFH-slol==4 =4; o}

N 2 ZFENI(GIn, Q9 #2 otu= i 4 dAddehd(Phe, F), EZA(Tyr, V), ¥ EHER(Trp,
)ob 22 waks S4 goll(Lys, K), of27]d(Arg, R), 2 3s|=HH(His, o &2 9714 S2; of=5
ZEAsp, D) ¥ SFFEAH(GIu, B)oF 22 g S 2 A2=HA(Cys, O F #lE T (Met, M 22 3
i S BEF otuAl X8, odE o, wH/FAl/olaFAI(Val/Leu/lle, V/L/D), diddeid/El2
21 (Phe/Tyr, F/Y), &tolal/ot=71d(Lys/Arg, K/R), <ebd/Zd(Ala/Val, A/V), SFEHA/OFATEEAL
(Glu/Asp, E/D), % olxde}/2F e (Asn/Gln, N/Q& X3t L5 FddoM, BEZH oln|wit
A&, dE B, dopd 2d SRl ol AREE Rke Ze dEtdS zhe dE O gloje]
o] 719 Hekd< k. AdF Fa Ao, Gonnet, G.H. 21¢] 1992, Science 256:1443-14459] 7| A1 ¥ PAN250
23 9% wlE¥ ~(log-likelihood matrix)ollA 2] &S 2zt HEH X 3lo] o] FojXt), A FEH oA,
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Zx B 71&€Fe] vl & E9], Sambrook 92| Molecular Cloning: A Laboratory Manual 2nd

ed., Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y., 1989 % Principles of Gene

Manipulation: 0ld, R.W. % S.B. Primrose®] ¢J3] #F ¥ An Introduction to Genetic Manipulation, 5th

Ed., (#ZA}: 01d, R.W. 2 S.B. Primrose) Blackwell Science, Inc., 19945 3FZ3ho),

754 (functional): ¥l AH&E = vkl Zol, 54 548 dUeha/uiAd (e 5, 39 M2 o
2 dAsta/sivy) 24 ve= JHAI(dE B0, A Be A £2)e IH Ee s AT
t. dE 5o, HagSRE- A, 7h =rQl2 Ve 29 AES A A8 =HEE (B A
29EE) AF A BAGE, V, D B/EE Dol o8 dEstdrt. A el =4 w, wWelr) sy et
= A 242 FY2EHE ARG A ey A Bde, ASshe Al DNV delEa (5, 229
Ha) Adel o8 Ade, HdE AL =Hdh)E 289 FHA -tk dF HASREY FH4 2
A S WY e s Fekd, ddd dvEdR R dsA] @uts Ve or s ukd, o
2 WYIEEY f34 24 AEe 4R 3 2/Ee dd Ads Adste SdAdol(d: H EdRo],
M, 2d S)E ek, ole FEske] o FdA £ Ade] Hl-wdnlo] MA(E)d dddE 54
H/Es d4E 73T gzl @k olEd Mde ddd Ml dEhA demm, fARTAAE

gad. Ay 7
oF
=

o/ F (heterologous): ¥+l A& = npep o] Aoldk i FElo] AlAl e JHAE AAI. A5 =
e %

of, B4 AZ mx 4714 Ul EAshs ZePes, f44, fAA RS Fxste] AEE W, A
gol= B EZFE =, fdA, T FAA Aol 1) Abe] &d o 2AEY; 2) Alge & o
A(ele So), F4% 22 9&)) AX Ei= F7AES oo AFA) =UHYR/EAHAAY: 3) #d
AE EE §AE S0, Bl AZ 8 £ 574 78) ol EAEAY ool o8 AaHow Aty
A eketis AL Watsl) su). " o] F(heterologous)'S EA AA ALY 1Al Ao w EAS AN
dE 59, HAAHoRE AEH 24 W AdFE FHAoAME, g 2E Q4 (d: TEHEH) 2 3o
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Aol Al o8 WAHAY WER ZEHEE, A B AR RS 13k 23

ST AlX(host cell): oA AFEE = vpel o], 3 = dwgo] Eqiel AXE A, 2 jAE
He FEAE oy &7t SAg g AEE AFsteA ¥ oldg ol AEY AES ARyl A3
AbEETE AS o3 Foltt. EAWo] EE A el o3 ofS AldielA 5A wFPo] wAT = 9V
el olzlgh 1}%% FRAES A A SR &S AN, "7 A g &olo] WM o ofH
8| ZgEh. AR FEolA, s AEE 94 EE I AEo)AY olE EEIr. dRiHoR | S5 AX
= A9 ME7F A4 E Al(Kingdom of life)o} F#3HA o]F 4 e Gl ds iy /AL Aikstr]o] A%
gk QAo MEolth. AAA] AEE AL L JAAZ(EHE E= GAE), wrE ol AE(d: digt
(Escherichia coli), %% F(Bacillus spp.), 2ERNEV A2~ F(Streptomyces spp.) 59 ), mho]=u}t

Heol A, Xt AE, a8 MXE(: AFFRv A2 A@b]| Ao} (Saccharomyces cerevisiae), FFAFFZH]A
2~ EW| (Schizosaccharomyces pombe), I Xo} =B ~(Pichia pastoris), 3I|xo} wEr=E]FH(Pichia
methanolica) %), A% AX, &% AXE(d: SF-9, SF-21, ¥WiFEEulolg]2d 7dE & AFE, EIAZFA
oF Y(Trichoplusia ni) &), ®HIQIZE & Ax, /At Mz, == AX A, od7dd sfelHgEnt
(hybridoma) £+ HA==Zvl(quadroma) T ZF3th. A5 FddoA, AxEe A7, o], §04, A=H,
HE T w9 MEolt), dF FHAA, MEes M Eeln, vgeo] MEZHE AP CHO(AE
£o], CHOK1, DXB-11 CHO, Veggie-CHO), COS(dl& Eol, C0S-7), =9t A3, Vero, CV1, A& (A& E91,
HEK293, 293 EBNA, MSR 293, MDCK, HaK, BHK), HeLa, HepG2, WI38, MRC 5, Colo205, HB 8065, HL-60(<& &
o], BHK21), Jurkat, Daudi, A431(3]), CV-1, U937, 3T3, L AIXE, CI27A%, SP2/0, NS-0, MMT 060562,
Sertoli A3, BRL 3A A, HT1080 AIXE, F4F AMXE, T4 AX, 2 A&3 AXZHEH FH3 Axs. 458
T A, MEE S o]l wlolg A~ {FHAL, & Fof, vlolyl~ {FHAE HHE WY AE(4dE £
°], PER.C6® A|3)E T3t A5 FdddA, 5 AE= deld Axo|AY o5 E3erh. A7 73l
oA, T MEE ZH dFoltt. dF FdANA, FF AXxE F71Ae dFoltt.

EdY(identity): A Ae] wlaeh Feste] Lelol A AREE= whel o], I LE| = Bl/EE opumat M
TS S w AR e Bl LR v Zold dadFel o8 AAE = wAdAEe AF
shrh. AR FEdelA], o] AW TUAHLS 10.09 oE 3 ddE, 0.1¢] AFH dHdEEE AL

A4
ClustalW v. 1.83 (slow) Bd % Gonnet FAFE "iE2 2 (MACVECTORA 10.0.2, MacVECTOR Inc., 2008)E Al&
ste] A%,

Alg# J(in vitro): LA AFREHE 3
of Alg ol g &7], AE wjdr] SelA FAsE oHMEE A3},

71A el A sk ol

A W AN AGEE whsh o], QIzh %/
A} 2" B R) & AE )

EE AP, AL /W A2ge] B4

oA MAE JMES AYFFES AgE 5 Unh,

l:(o

Z2d(isolated): oA AREEE= wiel Zo], (1) (AAAlA Bl/Es AP A"A e oqFE
Eweta) 7)o A4E W ABREHAY 7 Aok IFEHY FHEHJAL/EHJAAY, (2) A &ol o3
AA, AR, AR /e ﬂ]zﬂ 54 2/2= AAE HY. ded B2 /2= A 27 3=
A ohE AR oF 10%, °F 20%, <F 30%, F 40%, °F 50%, °F 60%, °F 70%, °F 80%, °F 90%, °F 91%, °F 92%,
, 9F 94%, °F 95%, <F 96%, <F 97%, °F 98%, °F 99%, Wi <k 99%R Tt © e RRogmHE Hid 4
ATk GF AA oA, dElE AAE 27 ABHAY T2 A5 10% WA 100%, 15%~100%, 20%~100%,
25%~100%, 30%~100%, 35%~100%, 40%~100%, 45%~100%, 50%~100%, 55%~100%, 60%~100%, 65%~100%, 70%~100%,
75%~100%, 80%~100%, 85%~100%, 90%~100%, 95%~100%, 96%~100%, 97%~100%, 98%~100% T=+= 99%~100%=H-E]
g, 45 AAdeA, dEyE AAE 2Ee] 27| AB/FJA tE AFEQ 10% WX 100%, 10%~99%,
10%~98%, 10%~97%, 10%~96%, 10%~95%, 10%~90%, 10%~85%, 10%~80%, 10%~75%, 10%~70%, 10%~65%, 10%~60%,
10%~55%, 10%~50%, 10%~45%, 10%~40%, 10%~35%, 10%~30%, 10%~25%, 10%~20%, Ehsms 10%~15%=5-E] E&]Ht}.
AR TN, dH AAE 250 Z7]d AAHYY = FE 11% WA 99%, 12%~98%, 13%~97%,
14%~96%, 15%~95%, 20%~90%, 25%~85%, 30%~80%, 35%~75%, 40%~70%, 45%~65%, 50%~60%, TE+= 55%~60%EF-E] &

e, a5 FEdolA, dE AAE ok 80%, oF 85%, °F 90%, F 91%, °F 92%, °F 93%, °F 94%, <k 95%,
°F 96%, °F 97%, °F 98%, °F 99%, = °F 99%ET © Weol sttt AR FEddA, deld AlA=
80%~99%, 85%~99%, 90%~99%, 95%~99%, 96%~99%, 97%~99%, T 98%~99% w=<Folth. UF AA A, dElE A
A= 80%~99%, 80%~98%, 80%~97%, 80%~96%, 80%~95%, 80%~90%, W= 80%~85% w=5=o|th. AX: A doA g

F
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[0131]

[0132]

[0133]

A A= 85%~98%, 90%~97%, Hi= 95%~96% =olth. X FAAqA, HAHoR e HEo| e AT
"Eteith, AR PRl A, A A ol = wiet o], =3 el w
AldEs 59, &5, &v, & 5)9 22 ou g iy =
T2 = Qe ol g T
Ak, skl oZmA, AR FAelA, &
ZYM= a) FAY 7%
A

o

Mot e

N
A
\{} ot
o
po)

X o
fru

2

o
F

r=)

uf
Iy
o
e
o
o
i
e

2

1<

O ol o2t 2 rlr

(1 4

z g

© Lo fr e
R ox 1% a=

>
e U A DA

b @ o8 oft Iz
il
oy

o gt =2 2

i)

=
2
il
oz
e,

ful

FAAF (locus = Joci): EQolA AMSE = viel Zo], FAA(EE F9 AE), DNA AE, EYFPE=
3t Ade 543 AX(E), BE F7A AxY GAA Ay & AAg. odE B ,"HYF=E
AR (immunoglobul in locus)"+ WHSZ2EH FAA EH(d: V, D, ] == (), 9y
DNA A, W2 Ed 44 &4 &
F71A Ao GAA AdollAe] |

.

' AdA

oy 1

o2
}O{l
)
>
2
(o]
m
ot
o,
Ho
ﬁv‘
b
;
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v
ot
>
2
o
Nl
ol
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rlr
»H

O
S
Jo 12

B o V- R S

103
Wojo 2 odo oo o 2 N

e
il

oo e S org

)

Jo

ry, M

X,

&

o B
o

__)ﬂ‘
i e
22
2 12
U
M e
o
-]

N

o2 X
o 2 e

a2

i
W -

=
=

2L
Y
S
rlr
of{
o
2
a
v
@
<
jon
—t
D
=
=

(non-human animal): ¥-LolA ALEE= wfe}

N

N
o
r o
)
o

[e3
3
T

i
1o
1o
b
all
offt
d
£
N
24
Ll
>
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o
2
2
>
)
ro
i
offt
i
o
‘40
4
u
N
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2

)

d
g
B
o
O
e
4t
-
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2
2
>
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2
o ML
off
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{
o me 4
2
Hu
2
il
it
o> O
2
B

b o
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1)
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)
B
t
rir
A
R
Hu
o
e
$
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o
2
2
X
=)
r o
L

U
=
to
u}
|
>
>
K3

¢ (nucleic acid): QoA ALEH = vpep Zo], &E| ALy
oo 3gE 2/ B s
HE Ab&el x3hEAY 23

TF@delA, "y A
TF@delA, "t JE 2 =
"SIAF" S RNAO|AY o] & Egtetal; dF F@delA, "HAiH"2 DNAC]
ke B o]t AAHRl HAk ] oA =
ol el @it FAMA Ol AY o5 EFE ALY ol FAHET. AR
AL B8t etk AHolA

(=

2
o
o o rfo
Hd
=

| e
Ro=a DX
fo o

Mo
et
_O‘L
rir

i

Kl
4
|
&
to

Ny
§
>~
—
iy
tlo
by
oL
s
ko)
S,

<) =

o] EAARE QOB Bl/Hx 5 -N-EAXIVHE AgS 7Rk, A5 FdelA, e
Al FEHQLAE(E B0, ofuleal, Elud, Folial, AEW, -, HEAold =, HEA
9, gEA oA, 2 HSAAE D) o)A, o5 E&sAY, ol FAET. AR P, "y
FEHSAE FAHAI (& Eol, 2-otcotd| ], 2-EH VT, o2l JEF2-3gnd, 3

g ofdxl, 5-HEAE Y, (-5 ZRII-AEd, (-5 Z2II-9-2d, 2-oju|wmob|Al,
C5-EF 298, (5-otojemfeld, (5-ZR2id-9gd, (5-Z23|d-AEd, 5-HEAEd,

ki

H o o © ko o
=
orf
=
=2
2
2
o
2
)«
Ku)
il
i
i)
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[0134]

[0135]

[0136]

[0137]

SSS0l 10-2492433

daeal, 7-diApotdesl, 7-tiAbroledl, 8-SaotdnAl, 8-SaTrobmAl, 0(6)-mEobd, 2-E| e AEd,
sk A7), A @71, 2 oole] =3)olAY, olF ¥ o7 FAET. dF TN, " A
A Fake] Tt mlue] s o] WEE F(AE B0, 2'-EFeRYRA, gRA, 2 -USA g A, o
Hie2, gl dlan)S 3. d ? el A, " RNA HE= EYFIE| =g 22 VA A dtes
dastels FEUQLEHE Ads 7RG, 45 Fd>dolA, "I sty o] JIERS EFIY. A5 T
ool A, "L st oo dES AT, AR FAdelA, "FYE AA T Flel s o)

=)
Hhek Fatstell o |4 ;“é(xﬂhﬁ T AEAH), A2 AEU AR A
shup o el ofal] AlzErh. AN FEdelA, "I Hole, oF Fo] 3, 4,
5,6, 7,8, 9,10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 85, 90, 95, 100, 110, 120,
130, 140, 150, 160, 170, 180, 190, 20, 225, 250, 275, 300, 325, 350, 375, 400, 425, 450, 475, 500,
600, 700, 800, 900, 1000, 1500, 2000, 2500, 3000, 3500, 4000, 4500, Hi= 500071 o]/ge] 7] Zo]o]x|qt,
oo AE A grErh. UF FEA, "F e TA shgtola; AR FA A, "FE o]F Tho|tt.
AN FEANA, "2 ZYPHUEE FF ek Addd FEAAY ZYRE =S dFsehE Aok &
vl 848 el wEULEHE AGS T A5 PR, "I 54 GS T

&
ot

oA FE (operatably linked): oA ALEE &= nle} o], 7]
23l= A 9}5 ‘ﬂx](juxtaposition)% A A3}, S 5o,
EH 99
—°r, ZHHHOﬂQX] %> 7P@ 3
7ﬂ AZ g}, Y A ] " & Of?‘// ZdE" =3
A

it
ox
Mo
o
o
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i
o
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S
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- fr N
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z 3
=
{124
i
N
&2

iy
ottt o flo
o
rj(g
i
?(_:
_,VL
£
M5,
10
i
o @
s,
_Yﬂ,
[
>~
>
N
frtl
>
r?.i
2
©
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2
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o
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Iy
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olr
o
fo 12
i 2 o 2 il

2
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ot 2 o rE o2 [0

mﬁ fU
L
é
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A
0
&
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oy
i
>
ng 2
Mmoo K
o
2
)
9,
ro

e 2 #
o 1R folr
b}
=2
S~
t
rir

L
e
[
=
a4
o
7
Wy 3 o e g o 1@ Ho

Som o BN 3x g do o
to
ful
[
X
“o tlo o, i
o
%
prL
rlr
=
o
N
By o

2
e

=

(expression control sequence)' W& X &st): HAgk HAL 74, &
=tlo] A :“ﬂo}ﬁﬂ‘éﬂ et g 5

TR AE; ZEHEHE S 5
, =¥ E]C H & FZ38h=
e §€°ﬂ’\1 ol
, RS AYEof A
(control sequenc)"©)2}
w, o FElsk 71

Ay sr5 Zz7l(physiological conditions): ¥-olA A== ne} ol *ﬂﬁi_ur T°r7] iﬂﬂ AEsta/ e A A
ArbelE 218 Azt RANA olsEE rE A = A B

2 oo me = orlrom p@ Lo L o

hal
R g

1Y rlr 27

g
j}_ﬁ

T 1Al wE gEn, Oﬂ

A, 2 A FE ML 28et

2 fo o[>
[
r{o
Z*i“ @
N
Zi
2 C
1
lo
c
T
a2
(o
fru

= a-
1o, olfd =8 NI Tmw
= v

fr
oo
2
rr
)
norel
[H

fru
)
o
o
{124 L
:czg

_1>i
ro,
oX,
Mo
2

il

e
Au)
n)
x

o
2
1o
1z
e
ol
£
E
oo
_9

AEAC e 2dHor WAL ¢ = AF e uF &4 =48& E@fﬂt}. %‘-‘?— %Lli el A, Aelet4
202 A T v-AF FE] Al EAlsks oled =1, 53] E 9 AR ZH/Es Wil EAs=
otk AEshy 2L dytdor, o & Ho], 20C~40TCA S &% WS, 19 7%, 6~89 pH, 1~20 mM
of BEkm, W] FEl Ak sk, ® AR AN BAss TEHE AT, A5 S, Aol
=20 At xros AR/ AAY A", dF FRAAgANA, Aty 202 {UIA GellA LT
o

Z2]HEE (polypeptide): LN AHEE= whol o], ofmnibe] §lele] Eujrm] AbES AFAH. dF T
ool A, ZePE| == Aol BT opvial NS 7RG A5 FdddlM, EEE s A6l A
WAEHA] S= ofvat AES TEIY. AR FEdelA, EEFEEE AR HIR AddA s 1

& ool el AR, odE E°f, Azt 7 m-Azt H)% ks ot AEs 7Y

OA
n
[\

.

A% oA, BRI e AFe] £o] 482 Fol AAHNT/HAY YWY 24 ohvleit A A
% @R FAANN, TR AW PESA G AU W) ERGEE Guaues Gu
&0 442 B AAR /A ARtk dlA 24 A ols) st opulmat Adg A,

AHZg (recombinant): =AM AREE= wpel o], Ax=g kel o) AAl, =2, Az, Td, WY ==
dojE s, G9id S5 AEE F4 A9d Ay 2™ 9EE AR 2dd 2=, Axd =



[0138]

[0139]

[0140]

SS50l 10-2492433

o

Izt EYHEl= FolryEERE dald EZWE]=(Hoogenboom H. R., 1997, TIB Tech. 15:62-70;
Azzazy H. ® Highsmith W. E., 2002, Clin. Biochem. 35:425-45; Gavilondo J. V. ® J. W. Larrick, 2002,
BioTechniques 29:128-45; Hoogenboom H. % P. Chames, 2000, Immunol. Today 21:371-8), I3t WY Z=Ed
AR ] FHAF oldE FE(d: vg-2)2HE weld A (o Taylor, L. D. ¢, 1992, Nucl. Acids
Res. 20:6287-95; Kellermann, S-A. % L.L. Green, 2002, Curr. Opin. Biotechnol. 13:593-7; Little, M.
9], 2000, Immunol. Today 21:364-70; Osborn, M.J. €], 2013, J. Immunol. 190:1481-90; Lee, E-C. 9],
2014, Nat. Biotech. 32(4):356-63; Macdonald, L.E. €], 2014, Proc. Natl. Acad. Sci. U.S.A.
111(14):5147-52; Murphy, A.J. ¢, 2014, Proc. Natl. Acad. Sci. U.S.A. 111(14):5153-8 3tx) H& e
AEe MR JAFANNE AL ZTsdete 499 bdE Fud o8 A, wd, A == ded EEPEHEE
ARstms . A5 FRdelA, st oo ojH g AEE ME ade A AT, dF 3
g Aeld Md 24hE 9 AelF(in silico) AAAT, A¥ FLdolA, st o)A
2, dF 5o, Ad e 3 TFHENTH gz Y 849 EdRol

Q
T A UDRFEH FAPH. dE o], % T, Az e ==
A~

>
iiea
fu
o
4
2
P,
Ku)
1.
dr
e
2
2
EY
2L
N
Mo oo% o

A
Z]&E(reference): EYoNA ALEE = niel o], AA, &, ZISE, A, BHE, M,

I = A MG =
Al gkol MuEE BF AA EE gz A4, 55, Z3E, AA, 2R, AZ N9 v = s AHs. o
5 FddolA, 71 AA, §&, IS E(cohort), MA, BdGE, AE, AE &= 42 B AA, 55, IS
E,NAL, BPG, AE, A9 e e A e AR AdAHoR FAd AY Bl/Ee AR, I8 T
Ao, 712 AA, &5, ZZE, MA, Fd, AE, AQ B @2, d9402 §3 mAZR FdH, 9A}
A 7otk AR FHA A, VS gxas AT F v VE'e Ve FES X¥E 7= Qv
Ve TE"E B Ay Wy, 2o Ayd e o WdS HAY "HES AR &S A
(F, )Y T&5). SF4oz, Idxte sl olsld 4 = vie} o], 7|E AA, TE, ZIZE, A, B
A, AE, AE =5 7 3 AA, S5 247), ZISE, A, BEIGE, AE, AE == i3S 23

l}-3]

A (replacement): =LolX AHEE= whel o], w5 fFAtEolA (o AlgelA) dE "diAlE" ik A

o
T Al r
A el A, tAlE Sk AE R A A IS, e

(s 5o, dMd-aY 84, 4 84 F)
=
[<)

i MEe ZewE, 47, A g0l 79, A9 78 B9, JAEE, 9L, vHg o

e Egeta; A5 el , WAl St AL sk oo miY MAS TG, A5 FddelA, o
Ak M tiAlE S e S Al AY WelAl(ellr mAwe) ot A FEolA, A ik
AE Aol 4= (ortholog) ol AW s Aloltt. A5 F@delA, Al i 4D 1F A4 A Fo]
wools . dF A, WAl b Mdo]l QI A MdolAY ol Edde= A=

1
Fatel, MAE A AL HAF AL(NE Fol, vhes EE QE Aol olF AT ¥ T
=] 1 171

el A, thal sk A do] Izt A o)A o] EFe= AF-E il
oAU o5 EIFT. AR FEdeA, A At DS dhAE AL WolA E= EdWol(S, WA
M A} vlatste] st ofde] A Aol oA A gk Froks Ad)olvh. o F A wiAlE it A2 o

A WX d LS 5317 98] A" Ak ALY (source nucleic acid sequence)o] E4-(
[ez] =
=

A il a2
S BEEA G Afkelw; diAl= WA Mol o8 dsstd

o2
1—0&!
oty
ol
ol
rlr
e
24
>
12
fr
=
o
g ox
X

, W<l A 7 = I, DNA ©9#H &
U oo]Ate] 217F 71 wH9l ZEFEEE AAAHoR wE BEAHoR o5 dEl), thygd FHdA], U
HIQIZF HAZZEY FHA B4 T oo WAL 7t HAFZEH FHx B4 T oo wHo =R o

2 oox O @ M do oot bO oo At X @ HOX o 2 O it fo

4@ F o2 (substantially): ol ARSE= vheh o], ¥4l 54w A A WMed AR B A
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[0141]

[0142]

[0143]

[0144]

SSS0l 10-2492433

AA 99 EE AEE JElle 4449 208 R, A2 Bopol Ut AEed 2 3
of @hs/s A ghxel o= AL, AviHel AuE WA Wett ASE A gk AL o
ofth. WA, "oz folt W AEeH L Hoby Aol WAH agel FAH
A3w% BeolA g,

()
e st )
B WL o

¥/ F % & (substantial homology): oA A1E5 = niel o], ofmiial i ik d 7t HluE X4
o). Gdxtell od) ols=E ukel o], 2719 Ado] A A A WUNE FHEE A, olEe
"HHH JEP'd AeR ditH o R FHET. A Wl v A 4 . gidde®, g
715 AASA fFARE F2A /EE V)5 5SS 2t TYsHA 22 Y & ok dE 5o, FdAtel
A FAE bke} Zo], EA olmiAle dutdog " gyt i "FHey" olnato g W/ Syt oL
v "HFY SAE 2t Ao2A ERET. e opnxste] U fE & AoR AFEH= AL &
3 "y Aoz " = gk, dubERl ofn| At BF{U) ofdle] el QofE o Q)

et Ala A HSA =4 1.8

ol= 7|l Arg R =57 EAZ| 4.5

of£me}zl  Asn N 54 = 355

Ol EE

A Asp D =4 =4 -3.5

A 2= Hg] Cys c Hl =4 24 2.5

:L—,E—%}-/\l- Glu E =74 =73 -3.5

SE Gln Q =4 =4 35

=7 A Gly G H 54 =4 -0.4

5| 2E]™ His H =54 ¥ 32

CES R Tle I oH=d 24 45

F41 Leu L H| =4 =4 3.8

glo] 2l Lys I = ok 3.9

HE Y Met M H =4 4 1.9

Hdgeid Phe F B =4 =4 2.8

z=9 Pro r H] =4 =3 -1.6

M=l Ser S =] =4 08

Eqged Thr T =4 =4 0.7

EfER Trp W H| =4 24 -0.9

24l Tyr 4 =4 =4 13

il Val b H] =43 =4 42

e ol 3= 17

01-"“4?]-7 E=olxam2ENt Asx B

2elE T= 22 Glx 2
%’.‘l s ol AaF4 Xle J
=53 B 3 olr| x4t Xaa b4

YANA G Fe R vhsh e, opueil mE AN MY
ol thdk BLASTP, 7] BLAST ¥ PSI-BLASTS} #o] 4¢3 83

o] ¢lojo] thekdt UdaE]ES Algsle] vlwE 4 QT). Ql olggt x2S Altschul, S. 9,

1990, J. Mol. Biol., 215(3): 403-10; Altschul S.F. 219 1996, Meth. Enzymol. 266:460-80; Altschul,

S.F. 99 1997, Nucleic Acids Res., 25:3389-402; Baxevanis, A.D. and B.F.F. Ouellette (eds.)

Bioinformatics: A Practical Guide to the Analysis of Genes and Proteins, Wiley, 1998; ¥ Misener &

ZYQE]= Mo thd BLASIN 2 o}w| =it
/q 3]

AeT & UE AES Eﬁ

-

-

£ g4 e

(eds.) Bioinformatics Methods and Protocols, Methods in Molecular Biology Vol. 132, Humana Press,
19989 7)< E o] gtt. AEA IS FelstE A Qox, HeEd TREIOWE Jduizow Ao Ao T
& ARE ATk, A7 FAdNA, 2749 ALY AEats A7 Aok, o E 5o, 50%, 55%, 60%, 65%,
70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% ©]’F(eld IHE A kg )o] F7]9]
B ] AA AEH A 2709 Ade ddRow 4E4 Ao BFErh. IR FAIA, B
TR bAS Mol A FddAA, #FE Fe Hox= 9, 10, 11, 12, 13, 14, 15, 16, 1770 °]4<
A7joltk. AR FEdoA, #E FIhe T DS w1 AVIE 2T dF FEddA, #E T
=] ]

2 =
e AA AEE mE BAE ), dE B, S EE oo YRo A3 Y oa dd wel 9



[0145]

[0146]

[0147]

[0148]

SS50l 10-2492433

flo

AR 2 7|5 st} AR FHA oA, #E 7S Holk, oE Eof, 10, 15, 20, 25, 30, 35, 40,

QA A FUA (substantial identity): FQolA AFEE = upel Zo] | oln A Y wE A Y 7he] Bl
5 A}, FhAl &) oldlE = nkep o], 2719 Aol St Ao T AE Fidle 4,

OlEL "yFHoz FI For Aty oz ZhFHEUr. FAANA FAE uie} o], olwwAl Hi= Al
e FEYULEE Mo thdl BLASIN 2 ofw]ak Aol tfsk BLASTP, 7 BLAST 2 PSI-BLASTS} Zo] A
AH HAFE Z2aHAA AT F e AES ZFEte], 499 vYst dugEs ARgske] vlud 5 9l

o AAAHQ olele TR Altschul, S. F. 9], 1990, J. Mol. Biol., 215(3): 403-10; Altschul S.F.
9l9] 1996, Meth. Enzymol. 266:460-80; Altschul, S.F. £]9] 1997, Nucleic Acids Res., 25:3389-402;
Baxevanis, A.D. and B.F.F. Ouellette (eds.) Bioinformatics: A Practical Guide to the Analysis of Genes
and Proteins, Wiley, 1998; 2 Misener <] (eds.) Bioinformatics Methods and Protocols, Methods in
Molecular Biology, Vol. 132, Humana Press, 1998¢l 7]%%o] Qlt}. U3 NS s A Qon, d=
H ZRaRe dutdor Fdgde] Jro tid ARE ATt AN FANA, 2709 AE9 g %t
719l Holx 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%
ool 7ol e 7ol AA A A9 ol AAAoR FUI FoE FHT. dF FEHAolA, I
719] T FHE g Aot A5 P A, 29 #E F7he Hox 10, 15, 20, 25, 30, 35, 40,
45, 507 o]/e] 7lojARt, old FAHA Fe=th.

-~

X A3 ZFAE(targeting construct) =X E %3} M€ (targeting vector): E-HolA ALEEE= vlel 7ol
A gode Il ZEwEHEE EXE xAIT. FH3 J9Le AEZ, =4 &

AsAL AAHow B3} o A O AR EHs

o K|
o
oft
oX,
2
BN
ot
tlo
o
=OI=I
EY
R
BN
>
r =
i
ot d
oomn X
4
N @ -
O

2
ok
p‘Lt
>
e
ke
o
ot
O
4z
fo
i
%)
2
2L
BN

ol
<0,
T
it
9
s
%
b
rlr
o
=
“
Ho

1 Ll
o 2

2

ofo
:Czljl
=1
ol
Qo
rir
W £ Jo T
=2,
2
e
o,
2
2
N,
2
i
jur]
=
©
s

\
i

2
ot
. of o
18
k1
e
o,
2
e
ok
=
2
N
iy
s}
oL ﬂl iR
T ¢
_U 12z

X
2
>
=
iE

Y

L
k)
2
2

i 8
ol

i

(. rlr
=
iy
1o,

=

rlo

=]

)

ot

L4

)

d

rlo

=

[
oX
N
X
=

f
® o
2
=

BN ot
%
I
o %
oht rot porlr
=)
o>
1=
>
o
>
o M2

N
T

2,
BN
)
tilo
N
s
ol
) ol‘
ol
X
o
ol
rir

2
X
e
e 1o
2
)

fF to 2 mE  oa

>
e

& op

e

1z

-

[t
o
oLy

e,

o . fru
e
fu
[
|
2
o
2 ==
lo ol

U o o
Mz
_LL_4
o
il

o ok
H
i)
ol
L
e

t

9,

2

ue

=,

°

o

o 12
folr

o

Ir
P

>
o
o

o o
[

B

rir
L
o

™

i_r,‘
off

1z
o
2

>, |o
fru
o=

L o
Lot
ot
1
=
2
2
>

A do o

b oo >
=2
N
i)Y

of e
=

ot

o
2
i)
e
jaad
re

~

t#
¢

Mr Jo

2o
T

fat
({gant

g o

z 19 ¥
b
Q2
Lo
:Ol:'

>,
& o gl
)
Lot
Ho 4
r>~l
_>|4_4
Ll

g,
AU
[
fo
Ho
>

e
=2
Lot
N
2
i
rlo

P
fu)
Iy
1
oL H
i—’?
o
o
fru
A
rlr

ais
ot

o

w2

fol
1—‘_\1.1,‘;':

B2 oy ) e O fo rr % bR

H 1o
:Cg
o2

2 fol
o

b
e ®

i)
o> M Hr -~

H ot
N

e

4z

a2

ot

DI

2

il

t

rlr

i

a2

ot

E o

An)

2>

o

it

i

rlr
O

)
oty
T
rlo
2
re
o2 W
>
rr
|
v
Oy 2
Ju > o
o
ol ool ke
N

Ly
B
2
B
2
=5

7
ot

3L DL
2
i

it
=)
to
Au
(1
}_‘r\
s
oo
gr
g
&
to
U
=2
x
s
2
o
2
rO
i)
i

>~
=

I

Lo
Loy 2

1o,
>
iicA
o
i
£
_OL
rir
BN
L4
p
il
i)
=y
it
o)
to
Au
(1
t
s
2
N
it
il =}
W oo
gr
g
)
to
Auj
[
il
%
o
o,

oo 30 ooy m ol o rxomot
>~
g2
Y
)

EECE

f
©
s
K

>~
>
o
IS

o] &l 7 AR} (transgene) B-= ©|A+HAR} ZHA|E (transgene construct): Yol ALg¥ B
o3, oA Eo Visd W

2 Ho

(o]

:01:11

=,

b

=

fru

ki

fins

it

)

2

>

{124

2

Ll

il

q2

=

>,

il

Ak

e,

ful
-

a Ll

BN o

w2
o b
¥ 12 rfr o &

d
I
»

. . +
Y 5% (transgenic non-human animal) %=+ Tg:
T AT wEHo R AgHY, 4 FYHPE=E duEtE ol A H/EE FHAE AAHoR
= AEE JHR Q19 A wAA H1I7E FES A A .

Jo
2
Y
9,
£
o
o
~
=
hy
5
0q
s
=
S
g
=
o
rN
R
o
1
)
rO
Mo

o
2L
s
2L
=
9,
oy
o
=
o
=
O gt X orlr & rlr e

O L dr oo
-4
r_g_;)
2
=2
>
Jo
e}
2
9,
NI
ol
My ot
[
fr
SN
)
N
9,
o d
Z
o
N
oft
iy
lo
e
o,
=2
N
i
i
o,
1>

[ o
2
N

AES oke T= 2 AR TES AT, AR FHdolA, oF Ak g/
I

=
E)
BN
oo o
jur]
=
o,
[>

NN
2
2 7
lo
e
P
i)
.
2
f

02 KOH do ™
oo o

)

o H
A gar, 238y AxEF DNA +AHE)

_29_



10-2492433

=E=2E5
=23

5
2 TBBET
o ﬂﬂ]_bﬂ T
s ﬂH7om«ﬂr s W E T
X A~ 4o‘o|i_;1rL1r‘m|Xﬂt
o = o= K <” o SN
! zT_lrI||7 3 @;Po . Hp |LCMﬂ%
o ]_SL__AIF.H‘;L ToH W L.Zﬁuﬁ.]r]
7]HX,DI7L. B hLur.c/%EEonP oL O T
s N 7x,.ﬂudﬂﬁ7ﬁzﬂ]aﬂmoﬂo\%u],4o
o },Nroq%ﬁd T S W9z1o§ RS a T RS
4 w 50 ﬂmjgaﬂga@%ﬁ%%%u‘%mﬂ%% %é%ﬂ@%ﬂ%%
X:.Lﬁ. _ﬂ‘mﬂ.ﬂ. uaou ~ X0 N o " —l S T T
: w;ifz?izimmigﬁiviEo% £1% g
Eoyoh el e EmMW%ﬂ%QV%HoT{HTE%UQ%Wﬂl Sl G o W T
A im_.ﬂnﬂwwﬂommﬂﬂ]opﬂwodﬁﬂzo&ﬂuﬁoumtmwmotaUOW]M WMH 5 B z*ovwmﬂﬂlkl
e~ o o —_— B . . o i o o _SLHAI1 2 0 W o) T =
] ngl;Eyammw,@mga@wii?ww@féwgg T T T L T
2 — 0 S = - — n —
Hn_wuoi MOMWM?EOAumﬁ_mMEMH%HW%QMEOEWL%LMWEZ_.LSHTWWW ﬁwﬂawﬂib T %mx?m%%ﬂﬁ
— o w © = = - % o7l S — a3 o o X = .ol
aly] = oLoWZ_. /VxZﬁ]%q‘_&uz.EHo»@a voz:;ooﬂ_i — o o~ o] — )
= g T = gl =l = - N w O BJ XALEE ~ e Z,#EOT
= o N A ﬂmamﬂzaﬁo T =~ BT MRS W~ T B g =
X N T g w0 MR _ < = = W 1H|M74_ Lo X B L g ijlll_ﬂgeﬂ
o b %ZﬂfmwmEEEMH%%MHWWWHTEWELﬂ&wﬂoﬁ&m M,dr%o% 4%% o %NML@M_]WO%%
= — 3 o —y = = T o — 5 —
o= N %iigomoi%thﬂmuo»%aTo%ﬂuz%ﬂn@%@%uuﬁmoﬂ = W o %VMLﬂmﬂﬂ%
T N PEEEeTa wome T L T <z Tow T3 X
oo B N 4@% . . ° S =1 FAEN oy 15 = o 2 © = o i%mé
E‘.* - x 1 X Lf _Al Erl = ;OE - Lf ._ﬁH N WLE B o~ - X = ME — ‘Nﬂ o N AT <0 —~ ~X =0
= i m«f%?ﬂii wEET R = ﬂ_zig.ﬂ%__ong Y T o E%Vﬂ}ﬂax
K CERAN R Hbﬂ01op9i%z TR e ﬂﬁewaiﬂo (= AN 1%1]{1
F;Tﬂl 7mﬂm_/u1| HMﬂWu]Ao,o_1,Euﬂ c._om# Ea_ﬂhm Mﬁrﬁv Lmﬁ_% ke @é@wwﬂx_.mﬂ
By = E - X 5 =3 %@ur_ﬁ_ WS o ITRE] T 5o ~ T 5 o _mzt_a
2 oz T B aaﬂod]r_szyf S B ﬂblH,% < o T P ® L o
) Eﬂﬂ]dql%,t N /z%mﬁq%1v I g = F T e o T -
g R "~ J,mauE ovoﬂau %]mﬂu.,.,kZ o — o o N RO W
o HH717L7XO il . NF E 1n,me_.£o1r 20K r [ oo X |y D ~
N ﬂﬂu774xozo1ﬂ1xr S 1okﬂ%uﬁﬂ| EﬂwmﬂEfrowﬁ.E Ko = o o oov@moﬂz]o&
° 9 ,Zt%%wﬂgﬁJbﬂ %E%ooéga ,geﬁﬂﬁ}dr_xlﬂarﬂuﬁ, SR %xw@a . ,aomEWraoﬂol
E%WE 7ﬂﬂ%%ﬂ%%%%%Eiﬁﬂﬂﬂﬂ%ﬂkli%k%wmu% WWZT% o 7 ° w:ﬂé @&W
. _— A = ~y L — . i
+-mﬂ7mﬂa:f HSqqﬂﬂ 8§3M4ﬁ5ﬂﬂ%iﬁ%ga% e Ny o X & ﬂ]urﬂroviv
@}ﬂﬂf15o T K N T & TEoE OH L T U oy X la 17ﬂLJEﬂ
G HOX E#ﬂ%%]%,o;ELLW@O BoR e R X Lur%z AT @uo_x_zs '
ol = S 7 14:.5} N © X B e X = 9 =) L . Ay = | o _
K - M qo&%éﬂr% A s ) -3 TR N =N B WS
MMOT LCMI#YN/IWEMM‘NW ommoﬂﬂt ,D_,.#‘uAl‘OL‘lL dAly‘wy.._ll‘_]v_AIlO#LEUZOE‘mIOﬁ ,mmEﬂL mu‘m_ﬂov @J]ﬁ./”,ﬂl JIIWLEEIﬁm_WﬂE_S
L oha%goﬁémgyﬂmmmﬁmfﬂegﬁgtstmgwiﬁ B o B HTE%%@WW%
ﬂr.mi &oﬁ_lmw,_ﬂﬂo&l X EK .1oﬂJl,m~m _ o A ° IOﬁVET. —_ T ylxnv.»u mE B ol
= = mra?ﬁxﬂfr%ﬂwﬂ@gwr% B = mmL%,&4h1% LT 2 5 N %%H%%%
ER= A N Euriofxrmﬂﬂo ;mr?wﬂr;bwoozaaww STy Sm= 5 By %ﬂ%y;@ﬁ
AT&W H%mﬂ%mﬂﬂﬁﬁ. ﬂ@imﬂ%HWQMw%&,umo%,%wmﬁo STRCENON B 1H}WL%§@
5?3 T oA TN % EXN e 2E L Te oW i 5T 3 b = JE O LT &
T Mo _ﬂ%ﬁﬂ,m%zﬂfrﬂﬁzu - £ . HT - e Egl_gov&
T S Y T oo T L T g u W s 5 M =W
Hr o \..nL/‘ullliﬂE/nVM‘m-mmu__n_/oEa,ul‘MlﬂHqu‘ﬂewo@H‘w"_zM/Ou,au,,dwulﬂlo 2wxﬂ_|mv|ﬂu %ux%ﬂ ﬂEMA% WLM‘WL#LA‘%&E
G mﬂ@ﬁ@ﬂnz LMa@ag@fvwﬂ%w Aﬂaﬂ;ﬁ%%a o 2 & ﬂ%%@mow
I ~ o =~ = T Oy‘ —_ — Ui .. )
Z = 8 %Wﬂoggw Qagﬁﬂjﬁgﬁawv ﬂv;og% S =0T ﬂ;l;owffg
1%@%.;%@ BETEX W b 24%,&% T ool w5 g o - 7 = myﬂﬂolﬂ
el d||1.Av§E,A JI]Mﬂ]ﬂ_,_m ﬂooaedlto W EIEE74 5oL B X < BN = A HJh‘A
T - RT® S T S SRR T R w = EE T < EENTRCR L o o e ST
M%W ol o) -8 = om X K Em X0 W Np o 1%Nrouﬂyu = e e A [ e
it ﬂﬂoﬂ?ﬁyugiiﬂ% BT W E I ok D oy o T N S R N drum,x%u ~
wLmﬂ_nanﬂornuhar @x)um/ﬂ_mwwro ﬁemMmﬂ79wﬂxLéioa7uE17r iy M Nr%ﬁ ~ B W e Mo
g o 0\‘|‘.1 — . f -
555,@?5%fWTWEL%,a;_EEiE,_ ymiiﬁwi,@m}f
:i@ﬂff%MUamO#ﬂ&wﬂ“ﬁ%ﬁé o= S %@ﬂuﬂ]ﬂ o MM EWML:
— LN Ry > N s S » Z : B o< F
g x%_}mﬁmﬂ#%_ﬂoﬂnfr -0 g = o Eﬂ?MH%ﬂﬂV%i
ny B Oﬁ‘m 5 ) .
2 BT e n ﬂ%%(ﬂ%z ..wmdrwuﬂ;@ﬂﬁ@r{
[ M oo Hp <o H%EW aoxa_ W%ovL1 o
i FOWE noi_%:.uo@%_@oéj
oK AT &.r“ ﬂo%geixa ,Enx
= W o T 7 YT
E:@ﬂw]«%%ﬂ
_ o o @ 1M
a
2 z -
= o @
S S

-30 -



10-2492433

s==s4

SRR

IgAh A4

TR
el
iy

!

X

oF

oel =

o]
=

[0154]

o= N
T O~
5 S
=0
o p
of TN
W oo °
=
.
P =
o 03
Ho %0 T
Ry
(o
L
<My
= W %
® BT 5
T
w T E
oo P
= T
347 oo
o E =)
% T -
G
= 50
0
o T
= o
et Eo i
T & o
po o0 R
=
%om o) o
o W
oo P
-~ =
op ™ M_;
e
= A Ap
M °
= o
=<
= mﬂt 5y
ﬁo
o
o . <
~
)
T oy
oF TR
oy o=

|2A (5 B9, <

)

ot

Ageis Aow oAAY. e, B4

A o E e

FAAe Tl

Igh 74

L
L

/

1

"

o

AAHE G

)
T

oA, B JiAE 22E Igh A4

Mo

B % o X - o

woor
Hp

oy =

R

—~
o
oF
TR
WP
5 X
T X

ol
J) o
o
B
A

<
o NN
o —
T
H o
- M
S
N B

<
ups} gl of

o

eE
=3
.__HO
)
.
o
ToR
B

el

0

=y
M

x4

oTﬂ,‘ﬂ

H
ERE

3L
o
[}
T

(2) A3} 1gH

B
—
=

o

2]

AR el 17k 8 v

e}
T

Igh 724

el M, el 7]

o]
[=4

[0156]

ol

A= el

Igh 724

el A, el 7]

T3

TR

o
B

—

ca
w

S

of, vhg EE YE) 1gh A4

(s =

~ Al ®
T o T
oF m oF
o N
~ 0 =~
7,A£E‘AO
wﬂm%uﬁ
~ 325
~ T
\I/E.E_L
EEOMI
G
—
LCIAHT
5
o
A w
o o
TN o
ot
S o
EEMEANn
T =
= ~
Tz X
oy RO R
Ho N
LS
ER
w5
EM%
.
e
KB T
o =N
ﬂaT”
M
— X
x.ﬂﬂ
m_.ﬂmwﬂmL
RO
< o
M =
CR
.8 o
T o~
= .2~
T 5 o~
B2
= 2
=
o Z
o N B
=
e
=

15 A,

=

DNAE A7 DNAZF 224wy

s
(el :

of 7l&d wpeh #e

Igh 74+ We] Igh FAF DNA) 2] Aol

JJ

o
el

) (el

o] Igh B MA(=

2

JJ

o
il
=

2 3t ol

of, IgM, IgG &2 2

=

[0158]

A
~
o
;OD
2]
il

!

X

oF
8qr
‘m.o
7l
]

ToR
el
&
]

AR

doll A&

t:gl_

o] 2]

=

< EHl S
=

E A WA

ks
<

= o A

3

olo

el
ellt

VA A

zel

?_]}\

g TEelA, W

E
=

W
3K

el

Hn

ol

3

[e]
ar

3}
=

(d, VA, JA 2 CA)S

o FHA £ AfolollA

3

7hd

i

23
il
=

-

A

Ve 2 Jx) 7148 99 &

(Vy, Dy B Jp) 2 x A

o]

_31_



=4

o

&

10-2492433

il
Ak DNASE, <]

s=s4

njoks sl A% DNA)T A}

.l

1:_.,l,ﬂ_A|ﬂLA1r
el 25T B
— W:A pl o= ,CL..._
W FE N o A e oy WE B
Bl w T = ¥ < oo m.mpohwm
%_zwmﬁﬂa 2o o mﬁ%ﬂﬁmﬂ do o —
Llﬂmﬂo_HoPL S \m.LMﬂEA;o o iR ‘__Io‘%%ow..._ —_
o = X N T —_ BorEorE o K S T ™
]H&‘PLnno BN zT7m.L1 \a L N = =
= .. N B o4 N o o) g 2 o o m,xﬂLl
Ty @ o B R N UL e N W
;owE_IL‘ﬂm]Lu - n.um.m ﬂ‘m.oEdr o . o] & o Nrm_ﬂa
prrxcsh ET R . ©Ee s X g
S P L I N ey urow oo X 2L
LupsHTa T i TsErLTRE I = o < B
@@vﬁ%@_ = - ﬂ%E.bu«ﬂﬂﬂ i%i%ﬂr%% i
may%ﬂoﬂa% w X a«i@moﬁ%%mo T ﬂw(o
T o B iﬂﬂ xvze}xﬁ X _ﬂct o B -
B ook W i g N - sz W5 SRR )
ol X oﬂa ~ lelq‘u_l L 00 HL B m S
o i v ok Mf o xS qﬂ@%u MM$ 2 do oo mm
z.mag,mﬂﬂMP N o Eomﬂﬂf,mMéoLn = Aﬂﬁgﬁﬂoﬁ .mﬂlmo
= ¥ X N N i B o mﬂéﬂwoﬂo B 7o
@;e%%so oo - ﬂﬂﬁqﬂwﬂ_@ﬂ i~ ,Bxﬂ% TG
4@|L. ™ — T _— Zﬁlﬂlc#aﬂuﬂ o1 ‘ﬂqn_leEﬂ I G
& UM~ ) 0 T ool = B w2 =
Jmu < 95 H ¥ Ldr_i ‘so]&ﬁo a%ﬂgm_.mﬂJ o
oo N B - R SR o N < o o = EK o)
. T 9 T Ew g T MMﬂﬂao}muE
dﬂ];o,._ﬁﬂnxe o= .Q,WE]AL o} —n 5 X | > m
LT RO - ﬁmﬁvmowr.%equ TR AT T %on@m
TETEE. Po i B R
ﬂlwﬁ ,oeﬂﬂ@ ol mlwro dﬂmﬁc:ﬂ‘_ﬂﬂﬂ ﬂﬂﬂr. = ) H . A
- N OT EO o oF OC E Wo— = o) Lt p nﬂ
% B T W °F = %Nﬂﬁﬂo@ﬁmooﬂ‘_ P BT S v = 9 &
kg PN G0N OIS N o T R BT o 2P
N Tt T W =T W o hE R T o S H
e mE D T R RN e 0 T
e o X %Y]B_sdu1%o€ o= M =
. 1 ) o ol = o =) KO s oF o
MR R 7 T = _@ur«_,yok},m &ﬂ@mﬂ,% B
Tz ® O w = o P 2 ,1ﬂ.€z{ﬂ 9 = B o T TP
qﬁ,_n_./u1__/|.$,_ djo lomeﬂmﬂEiﬂi & o © T @
T T o= _amﬂﬂxoﬁo]iﬂ%ﬂ . Yo UL q\d)ﬂ
ﬂ_.o#aELﬂ.L‘ol},l oqu n_:wlumo o0 R o = T mb:iwgvihﬂﬂ
Ma —) I i OM t OC ﬂu.m Gy © - = O# X = = ~
dﬂJIonA]v_Al qaﬂ flﬁdﬂ(llﬂct JEEO] B E ° 03 .A.._ze
X = T B o , T AR o1 F  ®° 2 o
THETE T 45 .o g 2T avET iy N s
EA.%%Q%M u@rodr.ﬂ,_ﬂn.au@ﬁomuﬁurn%m fls s GRS D QHT%M%_M .83
e ﬂ%%zLZ?.ﬁEM Pol Tao R R i C
=N o W F i ERO ol S II_Tgm_ggﬂ:AA = " o SR
= M P kg w STl g DHBDDD e mmed F Cs
1;%ﬂ%;e%wr ﬂﬂﬂ%mﬂ R B mEmEd MR as
o oF o B o jud m#a - X dﬂEoﬁ w2 =~ Edwm > = £l ﬂu‘o|
o EK o = T RO — o oy e 0 = A
w B ?m_@ﬂ%ﬂ%@]Amxw@o%) T T % CRTECE
,MEEEQQEL)ﬂ@/O Sy mﬂﬂnon ) dlEﬂ.L wmrtﬂ_%E - ,W_
qylAnﬂlﬁoH&; m@;]dc*oaﬁ,ﬁln_nﬂﬂ,ﬁaebtﬂullﬂ‘m o)) #ﬁ_ﬁodﬂ‘w-.._ml%cﬁlq,
Eeﬂmﬂ}ya%wm ga1%zz;mu %@@117rn5525
getP%A ,qodb_ﬁ;eBu_x.ﬂ(ﬂmwx . ﬂaﬁéd] AR O
et FE8 § TZT sTE0 0 4 & 5 pEeld o+ = e
< B o~ TR P = - ok = — o o — X o T B
~ T mﬂﬂuZLXl \)‘o|u_x l|\)GG223 MrnMo o= IH R
— B J e |
AONECC ik kA icK! O maﬂr.zo
O g BB
— N W e
S — E:Bﬂﬂﬂl%%
S S 8 N
e I —
= = v
) et
[ =)

7]

=
L

9 FY2H(H, F

-32 -

o

=2 s pas _
19, 3719 S22 A" 2k 7079 :
o VA §A4x 24
2 2E A) el (29 WA 3370

9,006,511%.9 = 1
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[0167]

[0168]

] FAx S8aHZ A" 2 e VA 2 JA FHA
s (A E B9, vl 53] A19,006,511%9] & 2 Fx).

l':l_

thorsl <17k dste]l 88 93 X8 A9 /MEe IAE A7 HYFEEY FAAt] ALl gord 44
A4S 359 Awel HEiske 22 vt & AT, 53 24d AAF AT A FHE FAU(
= 59, Bruggemann, M. €], 2015, Arch. Immunol. Ther. Exp. 63:101-80|4] ZHEH). o]&]dt FHA} o]4 A
A7 AFS AT oA 27 =g€EL, EF84std Ul WYIE2EE FIARAE AT HdHo=
Azteld fFHar £49 A D 4 2/EE ZAHY AS I AAeRE AT F JdAd QI Y=
ZEH FAAF FEE 5 2H1E wEAT(¢dE E9], Bruggemann, M. <]¢], 1989, Proc. Nat. Acad.

Sci. U.S.A. 86:67-09-13; Bruggemann, M. £]¢], 1991, Eur. J. Immunol. 21:1323-6; Taylor, L.D. €9,
1992, Nucl. Acids Res. 20:6287-6295; Davies, N.P. 2]9], 1993, Biotechnol. 11:911-4; Green, L.L. €] ¢],
1994, Nat. Genet. 7:13-21; Lonberg, N. ]9}, 1994, Nature 368:856-9; Taylor, L.D. €]¢], 1994, Int.
Immunol. 6:579-91; Wagner, S.D. <¢], 1994, Eur. J. Immunol. 24:2672-81; Fishwild, D.M. <]2], 1996,
Nat. Biotechnol. 14:845-51; Wagner, S.D. £]2], 1996, Genomics 35:405-14; Mendez, M.J. £]9], 1997, Nat.
Genet. 15:146-56; Green, L.L. <]9], 1998, J. Exp. Med. 188:483-95; Xian, J. 9], 1998, Transgenics
2:333-43; Little, M. £19], 2000, Immunol. Today 21:364-70; Kellermann, S.A. ¥ L.L. Green, 2002, Cur.
Opin. Biotechnol. 13:593-7& F=3t}). 53], A =92 Q3 Igh F A4 TS EdeAd(d=E
Eo], w5 53 & F70 #12002/0088016 AlZ, #2003/0217373 Al& 2 #2011/0236378 Al%; wl= 53] 7|
6,998,514% % A]7,435,871%; Nicholson, I1.C. <9 1999, J. Immunol. 163:6898-906; Popov, A.V 2]9]
1999, J. Exp. Med. 189(10):1611-195 F=xgth). o3 =2 QIZF VI, JI & (1 MLES Fishe &=
T AAA T2 T 2HE wFoEA, &[G QI 1 AM(SE, A U QA EW)E EEst=
u-2 AlES AT, d H2e =g€odle AAES AMESE A Aol AR A=, AV AR
IZF VA, JA 2 CA AES erdth(Osborn, M.J. ¢, 2013, J. Immunol. 190:1481-90; Lee, E-C. ],
2014, Nat. Biotech. 32(4):356-63).

f—
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i
i)
o

%

T 082 =g, Az VA ¥ 1 Ulg Ig A4 B9 Jdd 2% 7tesi dAHES A
71 1zF VA 2 JA FAA BES WA AAF A FEAF(x 2 ON) ol ooz sk Aol x
FHATH IS Bo], wIF  E3  A9,006,5115, A|9,012,7175, A9,029,628%, #19,035,128%,
A19,066,502% , A19,150,6623F 2 A|9,163,0925 2 F=3H; o5 HFE I HAA7} FxEA Edd E39).
ol#3t TE=o A, Felay A LB FHe EE QA VA HAA B4 2 s EE 4709 QI JA FAR
FAE WA Igx B Igh A4 FHA2 el Agsiict. daxoz, 2 7k Aolgh A7 VA 2 JA

48 zzE AAF Ig A AR EFA 7154 A2 VA &vls FAsIET AHsA A
5 o2 vehgtsd, AV 71EA Qi VA T AXF A dluE e Aol Ck 2 CA 99 &
Fo] WMo BAHYL(AE Eo], u=F 53 A9,006,5115¢ F 7 © & 11 WX % 13%Fx). 53], 2z

A4 #AS w299 lox A FAAREF 2L skesE W T (splenic

_—

VA 2 JN F

compartment)ol A ¢F 1:12] x:A HE YERAG(HE &9, "= 53] #9,006,511%9] % 4 #=x). AA=Z,

248 vk~ AB(SF, 239 Igx T 239 Igh F4 4237 255 AA7F9 WA 1g 44 4=
| 2" = Jd2S dFE e, o5 A wde AS o

. 2
At A3 o] dojd Igh A FAARE sk vzt s (el vhe-s 5 RE) I} vagls o,
te 24 Ig A4 FaAE RS0l WY s=olMe A& FHo Wik @A gl EL el AF VA H T
N A £E0 ARES Hugtetes AE ke e 7. o] ikl =4 Ig 4 fr
Axpzr Fxe olg e AARNE Yelhvts 553 &4 daEd g 9 Aledtt

AN, FEYRE, BRIZE Igh d 2 o A rbesiAl d2d 59 A7 VA, TN B CA
A S Eoehe 2k Ui Igh A dARtE sk A4 AlsS 7R RIRIE T2 e
I S ZlEdd. 53], ¥ A= /I3 7P =diel 2 oHRIE B E=Rls Zte dAE E™she 22
HIRIZE o AR Ads AR Qe 7] A= A VA Edle Sshe AdE £9E
th. ol Zlsd kel o], olgfgl Ao THL Y] Ho QIF VA, JN B CA A BES WA
Igh A4 FaxAz(Es dHdFAd2H) el Adsks Aol ofs @dedn. =3, 29 7Ied niek o], A
TE vzt RS AR FHoME, WA VA EWAE it Ao Bdo] (dF Bol, fH¥x 4
Aol oa) E&dst HEs 2En. webA, 2 O Aol AR Ao, dito® 22hE Igh A
A FAARE Sshe 22 IR e Alwste] AP VA mvde SFshe A A ELE 2EAR
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oA QA A AN A ARR QA U Axwe] AU TP,

A AES 3" AE e FFA0: o) ez2RY A4 F2YHAY, GenBank &
& 7hsgk dolguo] (e IMGT)ZHE ol& 7Fadt s/ld Aol 7|xst] 71 374

4 = g Advt. gikdow, dhd ol 1y AMA(BAC) gelH g7t #A WY

OI7F VA AR B4, A7F JA-CA F8x B4, Q7 EA 99 == M4,
o 23S AFTE 4 Adt}k. BAC olH & 100~150 kbl YA 7S X9 4 A, 300 kb A=
A719] APAE RHE 4 JoH(Shizuya, €], 1992, Proc. Natl. Acad. Sci., USA 89:8794-8797; Swiatek,
9], 1993, Genes and Development 7:2071-2084; Kim, €], 1996, Genomics 34 213-218; 1 AA|l= Fx2ZA] E
Aol FHFE). & Eol, 164~196kbe] Hit AYPA A7VIE FE&3sh= I BAC #olB st Z=HAT
(Bacegawa, K. ], 2001, Genome Res. 11(3):483-96; Osoegawa, K. <, 1998, Genomics 52:1-8, Article No.
GE985423). I+ H Wk~ Alss BAC FhelE eyt AAEHALH, HPHomE o]&  Thesiti(d:
ThermoFisher). 713 BAC #lolH el W 2ZE DNA AMde FHFgdozA Wl opye}l AAl 23 9499
TEUeEAY 985 T FE Q).

et om, WYIEEY DNA A9 &8 3 AAANAORSTH dejs i, SRYH /A dold -+ 3l
o, o B0, 9t Igh A FAAFe wEFUEE Mdo] AAHJY (S £, Dunham, I. 9], 1999,
Nature 402:489-95 =), T3H, YACE <IZF Igh Al A3 o4 FAAE ZYstr] 8] o)de A8
tH(e]E S0, Popov, A.V. 9], 1996, Gene 177:195-201; Popov, A.V. 9|, 1999, J. Exp. Med. 189(10):1611-
19 #Zx2). AA Igh A FAAFQIN 2= AXF)E T2t o8 YAC Wdl 232 4 k. b9
YAC7} AH&-Ho] T3HE dEde] 998 238t 49, o852 &8 S A% oA AxFEo AA FH4
g e fraxae] npEA g Ft s (e Bﬂ\ﬂi EA sk °é°ﬂ)a UrEhH” G ZAES YA 4
Atk F AGA 1 A Ho“ﬂd ‘;‘ EE %—%ﬂ | A H } t

S A
>

ot G0 g\ FA HAA BAE FHI N A, 0 FdddA, o

[e]
o
A @i HE(EE 99)S F3STE. DNA AdAE, 9% F
o Ig)\ =

0

oo T
>
ol
o
<
o,
0%
o,
o —
o,

Qs ¥3a= o7k
=, e FEEE ME 84S THAH AR EARM AHH=
Sia = B e L P I I e
A *1°C‘UE% G2 A Ve 4

2

o

2

o] DNA & o]-u]‘—*} /H < %7H% o] Bl Ho
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Zotan o] A 5 f|Ae] FEHS ALEE g e Al A E k. dF AlxE 9
28 Ax BFE e e HEd #d AAg g dwrAQl A3 Axapel| @A, Principles of Gene
Manipulation: An Introduction to Genetic Manipulation, 5th Ed., #®EAF 0ld, R.W. ¥ S.B. Primrose,
Blackwell Science, Inc., 1994 & Molecular Cloning: A Laboratory Manual, #|2 &, HF A} Sambrook, J.
9], Cold Spring Harbor Laboratory Press: 19898 Zz3lt}.

HEH32} vE

EA38 FE = DNA ASAE Als 24 AR JZ2 =gstr] d8 A= 5 dem, 7] DNA A A 2
7] DNA A)iAle] SHel Xt s ofdhe et x4 wWEE AY Jy == 98 Jdd + L,
o Jhe e olF g & k. 248 dEE dSAE 2 AHDNA) EE FRAARN)Y 5 k. FE
g golatl 7] 8, A% ot oA 5 H 3'(F, AF 9 ) 4 ofdew XHHL. o] foj=
EA s HE oAl DNA A Al vt s ofete] Al Aol gk Zojtk. 5 H 3" AE ol xA s
Ak e 99 T v %43 9 e oo digsty, ol Bl s 2 Y d "3 7
AR A Zh2E AR AR FAA A, AE ol 5 EE 3 B MERAME V58 5 Aot

2 oo 7w PHE M2 AZFE 5 A 270, 370 T 2 o)t %A 3 WEE A1EE
= B}%k} %Lfﬂoﬂoﬂﬁ, X435} H%]Ei% -L%J_gl 2 oA 71EH vkek 2 olE 3438 WE (LTVEC) o] t}. ©]
1 1 T oehe EETE Al BAE} e 3
T AME)S xgsted, ol Al E A2

LTVECE X1 o‘%‘é ZHEEL% 7?60}74] ?&U‘r.

o = o
2, ofy
o>
o
Y=<
o
N>
o
[

Mol A%, AL E43 WE 5 35 ok R Az EA5 WH 3 3F ojske ¥
9) el ek Rl el FEAelM, ot F3ae
o

e A9 B4 Ay FA448 agAad,

ol

EAS Bl A%, A2 B8 M9 30 4F obehe A3 EA WE e 5 A obel}
o Egshedl, ol Az L A3 LIVECZE] 484 AxHS BsstA dch. Al

obeh 0 A3 EAT WE 3 AF obeke EA AW FAAHE, BA AD) el

I eshe Aw B4 AL 9L A3 EAS WEe] Y AxTS &

£ 91 >
on AN
—— O>' -

o
)
2L
0
it
2

E 27he) 4 olghe " S, 279l ool Aol Ya FEY AxF W
4o FHE 9 Aol W g AT gof F
e BHEE DA NS T Fol EH A
4 4 FUY(F, FA AD) mE 2 5 ot
G s gelel Amel 4G A4 S A, shel
F obgidt = e EHsh e B4 Adel} B AE fAAACE
U4 de Aol HEHY AxTS ANES, 4 5

= =

o o
e off
N
X,
U
X
N
N,
oo
o
ol

ﬂJ

Aol 50%, 55%, 60%, 65%, 70%, 75%, 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%,
93%, 94%, 95%, 96%, 97%, 98%, 99% Hr& 100% MY FIAY F Jou, oo IHHA T,

)7 FeR AxTE ARV FRE FEHE 2EF, oF o], 1 Uolsk Holx oF 5-10kb, 5~15kb,
5~20kb, 5~25kb, 5~30kb, 5~35kb, 5~40kb, 5~45kb, 5~50kb, 5~55kb, 5~60kb, 5~65kb, 5~70kb, 5~75Kkb,
5~80kb, 5~85kb, 5~90kb, 5~95kb, 5~100kb, 100~200kb, XX 200~300kb o] (dlZAt] E¢lo] ¢lolo] TJ2 o

N DU A HEH GA% LT F QAT Aol olgR @A e A AN, F

A FE olgh W/EE eEte BA ADE, 4F obetol Az EA AR fa4% el B NAE) E
©oE oe w48 9 e Jeshs B4 AL(E)N AEY AXFS AR FRE FEHL RES, o
S 59, o do|7} HoJx <¢F 10~100kb, 15~100kb, 20~100kb, 25~100kb, 30~100kb, 35~100kb, 40~100kb,

5~100kb, 50~100kb, 55~100kb, 60~100kb, 65~100kb, 70~100kb, 75~100kb, 80~100kb, 85~100kb, 90~100kb, I
T 95-100kb o)/ (dlFATh Eele] ool thE el Yled w9l Aeshs e s LA, Aol
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[0186]

[0187]
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oin

(]

i
l-i g

1=

P s X et

A3 WE o] 3" A ol A2 A3t WE | 5 AF ofste] T3 A
it A3 ZA s AHe] 5 AE 0}0‘4 TH MG A7 % AEE7He] AEd Axdds F387]0l

dold F dvt. d& , dE oYl FojR FH AL, AT ofde] E tE 1A 3 W
= 1 A9y 454 ZHiﬁf}% ARV FHE AEEE AT, dF o], 2 Ho7l Aox
oF 1~5kb, 5~10kb, 5~15kb, 5~20kb, 5~25kb, 5~30kb, 5~35kb, 5~40kb, 5~45kb, 5~50kb, 5~55kb, 5~60kb,
5~65kb, 5~70kb, 5~75kb, 5~80kb, 5~85kb, 5~90kb, 5~95kb, 5~100kb, 100~200kb, T+ 200~300kb ©]4H¢l AH-3-
st T 99s 23 F Advk. dF FAAAA, AE obge] FoIH TH AL, AE ool ®E v
At Wy o] dgate 53 AEH A ARFE AXT| FE AEEdEs AEE, g8 5o, 1 do
7} Aol% ¢k 1~100kb, 5~100kb, 10~100kb, 15~100kb, 20~100kb, 25~100kb, 30~100kb, 35~100kb, 40~100kb,
45~100kb, 50~100kb, 55~100kb, 60~100kb, 65~100kb, 70~100kb, 75~100kb, 80~100kb, 85~100kb, 90~100kb, W&
= 95~100kb o]/l &3t T d9s 2dE. dF FAANA, TH AES 1 A skbeltk. 45 71
del A, 53 A2 oF kb WA oF 70kbolth. AF FHA A, TH AHLES °F 10kb WA oF 70kboltt. IF-
FAdelA, FH AL oF 10kb WA oF 50kbelth. AF FAANA, TH AL Aol%= 10kbo|t}. %Hi
Ao, FH AEe Hol= 20kbo|tt. & Eol, T3 AE2 oF 1kb WA °F 5kb, °F 5kb WA ¢F 10kb,
oF 10kb WA °F 15kb, °F 15kb W% oF 20kb, °F 20kb W] F 25kb, °F 25kb W% °F 30kb, °F 30kb W] °F
35kb, °F 35kb WA <F 40kb, ©F 40kb WA <F 45kb, °F 45kb WA °F 50kb, <F 50kb W]*] <F 60kb, <F 60kb
WA o 70kb, ©F 70kb WA °F 80kb, °F 80kb WA °F 90kb, ©F 90kb WA °F 100kb, ©F 100kb WA °F
120kb, <F 120kb WA <F 140kb, °F 140kb WA °F 160kb, °F 160kb WA <k 180kb, <F 180kb WA 2k 200kb,
ok 200kb WA °F 220kb, <F 220kb WA F 240kb, <F 240kb WA oF 260kb, <k 260kb WA °F 280kb, Wi oF
280kb A ¢F 300kbd 4= Ut}. kel A& EAH, FH ALEL <F 20kb UlA] oF 60kbY 4 k. iAo
2, =3 Ade FHolx 1kb, ZHo|%E 5kb, FHol% 10kbh, Zol% 15kb, FHo]% 20kb, Zo]% 25kb, Hol=
30kb, Zo% 35kb, ol% 40kb, Hol% 45kb, HoI% 50kb, HoJ%E 60kb, HoJ%E 70kb, HoJ%E 80kb, Ho:=
90kb, #Ho]% 100kb, #HoJ&% 120kb, Ho]% 140kb, #o]% 160kb, 2 o]% 180kb, 2o]% 200kb, Zo]% 220kb,
A o] &= 240kb, ZoJ%= 260kb, Z o] 280kb, i FHol% 300kbd & UTt.

& okehe, AN Rl AE(dE S, FASE FAAE) ol sl

2

[e}

. T
oo m% &
i

o
rlr o

L o ot 2
ol

1o do

o)

i‘-lil

)

U, digtHem, dE 5o, DNAS o] fdxh, e JHIE, B ol Exu 94 99 xdste] A
Al el S5hE DNA9] o] = 9 A ool A8 S glth. WkH R, e ofke, dF TEe
oA, A EAHS MY o) gl Fe 5 Ark. A5 TGN, ZH S N o] e opehe AR 9
AAAN(YAC), Whelefol <1 AAA(BAC), <17F Q& AAAl, AR &5 Az e glele] o
oh. E3E, s W) 1 v=

FA3 e s ok AIAE, aR, 2R W), W iR, AAF{, AL,

B, &7, A, &, AE, &, @&, o], i, dev], fdddd: viRA dgo], #2" deol), 7S
Ef, FA R, B doe] e dA 1A gis afsiAY, ofFolAY, A FrAbEel A
. A5 TN, s obd2 T WS AREste] w45t = gy, arE okl AAl(e: Cas &
el osf =" Y(nick) E= olF 7he Aol glol= FAGsHAT 43S = Y FofsA w2
&R 245t 7 e AR FAAR ] s, dF >N, A ofdS 4 DNARFH Fdd
ot

QR FHaolA, LA WE(5)] 5 EE 30 A ok 3 sht
=30 4% oot F TE shut ® te w4s We 4o Qoo
QR FHAAA, EA= M (F)] 5 D 3 AT olre BASE Aol FSAT, YAHoR, 3F of
e B Aw FUY S vk AF Fol, BASE A AL ALY vhg2 Aweln, M8 obgre A2
Al whgx AponiE faskE, AL AT A2 AFE Folsith, 54 THANA, 4F olere FA

58| ABomnE Gt FA AT ABozrE fesiul, A% So LAY Awe AL AT
s Ageln, EAD olgke FAF phes EE FAF AFORYE w9 s EomiE fewh
EA3 MES 4F olke A3t BA Aduel 35 AZF MEES A5l FRE Q99 Pold

4= Qoem, I Aoji=, oE B9, ﬁfﬂt 1~5kb, 5~10kb, 5~15kb, 5~20kb, 5~25kb, 5~30kb, 5~35kb, 5~40kb,
5~50kb, 5~55kb, 5~60kb, 5~65kb, 5~70kb, 5~75kb, 5~80kb, 5~85kb, 5~90kb, 5~95kb, 5~100kb, 100~200kb, =

_36_



[0188]

[0189]

[0190]

[0191]

[0192]

[0193]

[0194]

SSS0l 10-2492433

£ 200~300kb ©o]& zghetth. AF FEolA, HA3}F WE 9 AE oftd AEdste 2 AEH FEd A
2% oWMIEE ZX3l7|d 83 ZolE spxw, 1 Zdolx Holk: 1~100kb, 5~100kb, 10~100kb, 15~100kb,
20~100kb, 25~100kb, 30~100kb, 35~100kb, 40~100kb, 45~100kb, 50~100kb, 55~100kb, 60~100kb, 65~100kb,
70~100kb, 75~100kb, 80~100kb, 85~100kb, 90~100kb, W= 95~100kb o]Aito|th. ELol| 7j=® ule} o], ¥
EA43} WEl= o & Zolo 1A} oS AMEE 4 Q.

FEdobAl AA (o CRISPR/Cas Al&=¥) = XA FHAF(: Igh A4 AR HEE &olatA 317] 9
d wAs WE el st AFEE F Ao, ol wEHEolA AAT 2HI NEY 14 FAFe] A
A AxFE T Aok FEokA AAZE 243t WE e x3ete] AHEE wl, wEdolAl A F-9jelA
Y Ee o5 7te dAd Addl A MG AE ofgt 1o s AERF oWlES IS X8y i xH
3t WEHE FEokA A F9ol FE8] sk X" 5 H 3 24 Mgl AE3dhe 5 R 3w okgt
= X 5 dvk. o] "wEdolAl Ak P9 (nuclease c]eavage site)" & FEElokAl AAd o ¥ &
ol 7tet Aol AAEE= DNA A (e: Cas9 Ak F-9)& x33ct. wEalobA] Aok FooA 9 e o)F
7he Aokl wf ofdo] Ao oa 50 % 3" EA ALEH AE 0} ko] FEd AxF olWlES] Aol X
He 4S5, 148 dEe 5 9 3 s ool Asste XAIE FHAF U9 34 AEde wEHorA A
o F-9jel "FEeF ety AXEG. wEkd, §A FAdelA, xAs WEo 5 H/EE 30 AE ol
AgetE XA AMES FolR 44 99 1 wEFHHE e AW Folzl 12 F919] Aok 10 wEHH
= YA oF kb well k. AR FEolA, FEHA dd RE 24 AE F Holk s e ' BT
of upE Q17 gt}

)
ot
=
n)
Lo
ox
offt
(o3
o
o2
=
ox
oo
ol
ol
rlr
=
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>
e
= H
4r
s
)
(o3
9,
2

45 WE EIHE 2Pel Agetd A8 EE GEow A
Aol wal EAS GEe TN & Atk AE Sol, wAH WEL wEeokl A W AHea
2 & o 29, Helw 4u), ol

]
4
W, Aolw 10M), Ei o5 A4EE B4 W9 ol

0
%

WE (Jarge targeting vector =X LTVEC)"olW | AE oA A
2 A2 o8] AdH o AlRIFE AEHT ] 2 AR Ao A
xEetE 343t WHE E§S. LIVECS o& 5o 1 dol7t Ao
% % e o B Fojx 10 kb = Urh. LTVECE Al
e JoHel s AR AR EHE AE
, LIVEC> =ZL7] A|gk wfjZel dAF4<l £4
& 7FsstA st odE B9, mHgE Torxdx}#%, %EHJ e
(e]: Cas @A) 93] FxEE Y L& o5 7tH Heko] ¢l

= o
T
aEdomw 348 F e Axe] AR & (S, 50 H 3 A
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e WS 3 W e 4 03 AT oMENA ME AxFEIL 514 A
27 T 3709 LIVECS AF&3tt). o]2igk HhHe vk LIVECS AF&3&te] gAE

oL e
oo 2L o
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LTVEC94 o o
7F Z38ksit). oA]ZQ1 LIVEC 2 ol & A|Fstes WS, 9
o ﬂ]? 105,348%; % =4 53] %—%J_ T AWO 2002/036789%. o 7] %] Qar, o5 ZHzhe 1 AAY} FH*
24 B S3E. LTVECE A3 FE == 943 JHd F U

2

rlr

kg glo} AF GAA(BAC), IZF ¥ GAA, B aF AF FAA(NYAOZHFH FHE HH
2 2o, nF E3 A6,586,251%, A|6,596,541%

LTVEC:, <& 9, <F 20kb W= oF 300kb, °F 20kb WA <F 50kb, <F 50kb =] F 75kb, <F 75kb =] oF
100kb, °F 100kb WA] 125kb, WA <F 125kb W]*] <F 150kb, <F 150kb Wj#] 2F 175kb, <F 175kb WA <F
200kb, <F 200kb WA <k 225kb, <F 225kb WA °F 250kb, °F 250kb WA °F 275kb, Wi ¢ 275kb WA oF
300kbE EdtatE 9199 dold 4= Qlth. wthrF o & | LTVECS HoJ%: 10kb, Fo]%= 15kb, Zo]% 20kb, o]
I 30kb, Ao 40kb, HoJXk 50kb, Aok 60kb, Aol 70kb, HoJ&E 80kb, HoJX: 90kb, HoJXk 100kb, A

_37_



[0195]

[0196]

[0197]

[0198]

SSS0l 10-2492433

o] 150kb, AoJ&% 200kb, ZHoj%E 250kb, Ho]% 300kb, AoJ% 350kb, Ho]% 400kb, ol 450kb HEE #
o] 500kb °o]dd 4 it A %ﬂ— FAdol A, LTVECS] A717F UHF AA dlz=d EF8 2 70 HA(d: kb
Z] 5kb) PCR¥} -2 F e A o3t H43} o|wlEL ~3gdo] Erbsdd 4= drt.

AF F@ol A, LIVECE °F 5kb o] ©F 200kb ©]3f, °F 5kb o] °F 10kb ©]&}, °F 10kb ©]4 °F 20kb
ola}, ¢F 20kb o]/ ¢F 30kb o]a}, ¢F 30kb o]/ °F 40kb ©]&F, ¢F 40kb o]’ °F 50kb ©]3}, °F 60kb ©]’F °F
70kb ©]3}, °F 80kb ©]4F <F 90kb ©]3}, °F 90kb ©]4F °F 100kb ©]3}, °F 100kb ©]4F ¢k 110kb ©]&}, ¢k 120kb
o] ok 130kb ©lal, °F 130kb o]/ °F 140kb ©]3}, ©F 140kb o]/ °F 150kb ©]3}, ©F 150kb ©]/d °F 160kb ©]
3, °F 160kb ©]’%+ °F 170kb o3}, ¢F 170kb ©]’F ¢F 180kb ©]&}, ¢F 180kb o] ¢F 190kb ol3f, H&= ¢
190kb o]/ °F 200kb o]} W 1e] DNA A& EFHeet. dF Aol 4], DNA 4= ©F 5kb o]/ ©F 10kb
ol&t, <F 10kb o4 <F 20kb o3}, <F 20kb o] <F 40kb ©]&F, <F 40kb o]A °F 60kb ©]3}, <F 60kb ©]4 °F
80kb ©]ak, <F 80kb ©]’F °F 100kb ©]3}, ¢ 100kb ©]’+ ¢F 150kb ©]3}, <F 150kb ©]/ ¢F 200kb o]}, <F
200kb ©]4F ¢k 250kb o8}, ok 250kb o]+ ©F 300kb ©]8}, °F 300kb o]+ ¢k 350kb ©]&f, TEE ok 350kb o)At
oF 400kb ©]&te] WA 4 vk, AR FHooA, LTVECE <F 400kb o)A oF 450kb ©]3}, <F 450kb ©]4+ oF
500kb ©]&F, <F 500kb ©]A} °F 550kb ©]3}, °F 550kb o]+ °F 600kb ©]3}, °F 600kb ©]4 <F 650kb o]}, <F

o]A} oF 700kb ©]3}, °F 700kb o]+ °F 750kb ©]&}, Hi: oF 750kb ©]AF ¢k 800kb ]6} He1e] DNA A

YR FEeoll A, LTVECS] 5' 5 ot 2 3' A5 ofdte] F & AHox 10kbolth. U F&@eoelA, LTVEC
£)9 5" AF ofghS oF 1kb o] °F 100kb olste] W ejelar/ol A, LIVEC(E)S] 3' s ofehe ¢F 1kb ©]
74 °F 100 kb o]3te] W 9joltt. 5" % 3" AF 0}0*4 T &2, dE 5ol, °F 1kb o] °F 5kb ©l38), °F Skb
olA ¢F 10kb o3}, <F 10kb ©]4} 2k 20kb ©]&}, <F 20kb OVJ ok 30kb ©]&}, <F 30kb |4t oF 40kb o]a}l, °F
40kb o]’ ©F 50kb ©lal, ©F 50kb ]’ ©F 60kb ©]af, °F 60kb o] °F 70kb ©]a}, °F 70kb ©] °F 80kb
o]}, oF 80kb ©] <F 90kb ©lsk, <F 90kb ©]4F 2F 100kb Ol 3}, <F 100kb ©]4F ¢k 110kb ©]&}, <F 110kb ©]*F
ok 120kb o3}, <F 120kb ©]A <F 130kb ©l3}, <F 130kb o]4F <F 140kb ©]3}, <F 140kb ©o]4F °F 150kb ©]3},
ok 150kb o]+ °F 160kb ©]&}, <F 160kb ©]4F °F 170kb ©]3}, °F 170kb o)A+ <k 180kb o3}, <k 180kb ©]4+ ¢
190kb ©]&}, == oF 190kb o] oF 200kb ©]3tY < Utt. tikdow | Z47bo] A5 of¢he:, AF T oA,
X o]% 5kb, A ol% 10kb, 2Ao]% 15kb, Zo]% 20kb, Zol% 30kb, Zol% 40kb, % ol% 50kb, #°]%= 60kb,
o= 70kb, #HoJ&= 80kb, 2o]% 90kb, Zo]% 100kb, 2*o]% 110kb, #o]&%= 120kb, Zo]% 130kb, Zol%
140kb, #o]%& 150kb, #oJ% 160kb, #oJk% 170kb, #oJ% 180kb, #oJ% 190kb, & #o]x 200kbd +
o, vRRVIAR, 5 " 3 AE obte] F e, A FddolA, HoE 5kb, Hojk 10kb, HoJ&= 15kb, F
o]% 20kb, #o]= 30kb, 2 ol% 40kb, #oJ&= 50kb, 2o]% 60kb, #Ho]&= 70kb, Zo]% 80kb, ZoJ%= 90kb,
Zo]l% 100kb, Ho]% 110kb, 2o]% 120kb, Zo]% 130kb, Zo]% 140kb, Zo]% 150kb, Zo]% 160kb, %o
% 170kb, Ho]&% 180kb, Zlo]% 190kb, HEx Zol% 200kbd 4+ ST},

A% TEdelM, LTVEC % DNA AFleS 34 FdAx=2Z58 o 5kb o] oF 10kb ofs}, °F 10kb o] oF
20kb ©]&f, °F 20kb ©]’d °F 40kb o8}, °F 40kb ©] °F 60kb °]a}, °F 60kb o] °F 80kb oJsl, °F 80kb ]
2 oF 100kb ol&}, °F 100kb 4 oF 150kb ©]&}, °F 150kb ©]4 oF 200kb ©]8F, F 200kb ]} <F 300kb
3, °F 300kb o] °F 400kb ]}, °F 400kb o]} <F 500kb ]}, <F 500kb o] <F 600kb ©13F, °F 600kb
2 oF 700kb ©l3F, °F 700kb o]/ <F 800kb ols}, °F 500kb ©14 °F 1Mb eld}t, °F Wb o]’ °F 1.5Mb ©3},
1.5Mb o] <F 2Mb °]s}, <F 2Mb o4k <F 2.5Mb °]3}, Fi= oF 2.5Mb o] oF 3Mb e]ske] Wil Mde A
S Fgstes AAET. diokd oz, AMLS oF 3Mb o4 oF 4Mb |3k, oF 4Mb ] <F 5Mb ¢]&}, °F 5Mb ]
2 oF 10Mb ol3k, oF 10Mb ]/ <F 20Mb ©l3k, <F 20Mb o]’ °F 30Mb o]3}, °F 30Mb o4 <F 40Mb ela}, oF
40Mb ©]“d °F oF 50Mb ©]sF, °F 50Mb o] °F 60Mb ]S}, °F 60Mb ©]’d °F 70Mb °ls}, °F 7OMb ©]* eF 80Mb
olaf, °F 80Mb °]d oF 90Mb ola}, Hi= oF 90Mb o] °F 100Mb °lstd 4= Slvh. wiehHom, AAL Hojn
10kb, Ho}&= 20kb, Hoj= 30kb, #o]% 40kb, ZoJ% 50kb, # O] 60kb, HoIX= 70kb, o] 80kb, #o]%
90kb, Aol 100kb, #e]%k 150kb, #oJ% 200kb, #o% 250kb, A% 300kb, Aol 350kb, #©]% 400kb,
Aol 450kb, = Aol 500kb oY = itk

o

©

RS

=

AR FF o)A, LIVEC Z DNA A YES F4 §-414x WE <k 5kb o4 ¢k 10kb ©]sk, ¢k 10kb o4+ ¢k 20kb
o]}, <F 20kb o]/ <F 40kb ©]sk, <F 40kb o]’ <F 60kb ©]3F, <F 60kb o]’ 2F 80kb ©] o}, oF 80kb o] <F
100kb ©]3}, °F 100kb ©]7 °F 150kb ©]3}, <F 150kb ]’ <F 200kb ©]s}, °F 200kb ©]’d <F 250kb °©]s}, <F
250kb ©]’ 2F 300kb ©]3F, °F 300kb ©]/F ©F 350kb ©]a}, T 2F 350kb o]t <F 400kb o]she] 914 Ak
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Ade] A9lSs F8sleE AT, gerdor AR A, AU oF 400kb o)A oF 450kb ©]&f, <F
450kb ©] <F 500kb ©]38}, <F 500kb ©]X °F 550kb |3}, °F 550kb ©]4 °F 600kb ©]3F, °F 600kb ©]d <F
650kb ©]38}, °F 650kb ©] <F 700kb ©]sF, <F 700kb ©] °F 750kb ©]&f, HEi= oF 750kb ©]/3 <k 800kb ©]3}
g 5 . erzow AR AxddA, e Holm 10kb, Hol% 20kb, Fol% 30kb, ZHo]% 40kb, % o]
% 50kb, Ao]% 60kb, Ho]%= 70kb, HoJ&E 80kb, #o]% 90kb, HoJ%= 100kb, Ho]%= 150kb, A o]% 200kb,
Hol% 250kb, Ho]E 300kb, HoJE 350kb, Ho]% 400kb, HoJE 450kb, Wi Ho|® 500kb o] 4= r}.

_4_4

T e Ao, WA, 24, 3243k, ¥y, 22 Fo] H= U FAAEe] 99 B/Es= DNA A A
Aol% 100, 200, 300, 400, 500, 600, 700, 800, T 900 FZH S E|=o]AY Zo]% 1kb, 2kb, 3kb, 4kb,
5kb, 6kb, 7kb, 8kb, 9kb, 10kb, 11kb, 12kb, 13kb, 14kb, 15kb, 16kb, 17kb, 18kb, 19kb, = 20kb ©]XFo]
E}. 011-1% :rlfsqgﬂ ],ﬂ tﬂﬁ 7ﬂ/kl EX4§]_ tﬂ%ﬂ ZZ]— Eo] Q}: Lﬂo]/\-] %;qz}g,q,g o:]o:] UJ/\:\:_I: DNA }J-O];iﬂ
E F FEULE=E WA 20kb, 200 w2 aﬂoE]t WA 20kb, 300 FEZHSE= WA 20kb, 400 FF aﬂOE]E
WA 20kb, 500 FZHSE= WX 20kb, 600 FEFHLE= A 20kb, 700 FFHLE = WA 20kb, 800 ¥
PLE= WA 20kb, 900 FEASLEE WA 20kb, 1kb WX 20kb, 2kb WA 20kb, 3kb WA 20kb, 4kb Lﬂxl
20kb, 5kb WA 20kb, 6kb WA 20kb, 7kb WA 20kb, 8kb A 20kb, 9kb WX 20kb, 10kb WA 20kb, 1lkb
WA 20kb, 12kb WA 20kb, 13kb WA 20kb, 14kb WA 20kb, 15kb WA 20kb, 16kb WA 20kb, 17kb WA
20kb, 18kb WA 20kb, & 19kb WA 20kbolth. UX- FAdolA, WA, A4, 43}, ¥y, 2z So] FHE
ol fAaAkEe] oo L/EE DNA AYAE 100 FEFASEE WA 19kb, 100 FEYLE= A 18kb, 100

FEYLE= WA 17kb, 100 FZFHLEI= WA 16kb, 100 FZELE= WX 15kb, 100 FEZHSEZ A
14kb, 100 FZ#LE= WA 13kb, 100 FEHLEI= WA 12kb, 100 FZHLE= WA 11kb, 100 FZFH L
E|l= A 10kb, 100 FZHE= WA 9kb, 100 FFHLE= WA &b, 100 FFHLE= WA 7kb, 100 ¥
ZY L E= YA 6kb, 100 FZHALE= WA 5kb, 100 FZHALE= WA 4kb, 100 FZHLE= WA 3kb,
100 FEHE= WA 2kb, 100 FEHLE= WA 1kb, 100 FEHLE= A 900 FEHLEZ, 100 FZ4
SEE= YK 800 wEHLEHE, 100 wEHULEE WA 700 wEHULEEZ, 100 wEHLEE YA 600 UL
E=, 100 FFALE= WA 500 7wEFEQE=, 100 7w LE= WA 400 FFALE=, 100 FHULE=
WA 300 wEHQEE, EE 100 FEFALEE WA 200 FEFHQEEoth, AR TN, W, 44, 7
Aqgl, Wy, 22 Fol Hi Ul FAxFe] 99 "/EE DNA AYAE 200 wEHLE = WX 19%b, 300

FEYLE= WA 18kb, 400 FEHLEI= WA 17kb, 500 FZHLEI= WA 16kb, 600 FZHSE= A
15kb, 700 FEZHSE= WA 14kb, 800 FEHLEI= WA 13kb, 900 FEHLEI= WA 12kb, 1kb WA
11kb, 2kb W*] 10kb, 3kb WA 9kb, 4kb WA] 8kb, Skb WA 7kb, H= Skb WA] 6kbo]tt.
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Eold v 9/%e ] gHAHA B WHolANE xdeteE QI Igh A4 ¢est AEs Edete] skt o]
AZF Tgh A Mh(el: QI VA, TN Z/FE CA A& 24d)& 388t 227t Igh A3 ks £
b A AES 7ER BRIz TES e A 2AE 9 WHol AlFEY, Y] 2A4E 9 UHe, o
F 7 El F RIZE e HIRIZE EW RIS ek Igh AHE EFsh vz Igh A B9 o
Aol 2E 7hEsiAl AZE Az VA, JA 2 CA BES Fske [gh A FdAz25E 2d1d A& &
et vzt BFES w57 93 2AE 2 WS 23T, A7 FEAoA, A daM(E) B/EE
el z=d Hd(5)9 Ao sloll o]y d A (5)E Fdste vt 5ES Axd] 98 248 2 Wyo]
E3 ATt 5 FEA A, o]F AN (E) L/EE o]F £H AE(E) Ao 3t oI FA(E)S
sk vt FES Axs] A% 2A4E 2 ol ek Al gHTh
54 A, 2 VsdE WL, dAVF HEEHES v [gh A EW GG A TE CA 9
)9l FRolA Q1 Igh AHAE AAHeR EE FEHoR 45l WAE EstH, 47 FA=, Hof
T ot VA =S disty A5 FddoE A VA 2 CA =S dfsta, B AX B E Bzt
529 g4 U BT TddEE Ao EA4E 5o
AR Fdooll A, 7] WHE QI Igh A FAAF A Sshe d EEE AdF AYste AE xFs.
A FH oA, A7 Igh A FHAFe] & 4 BHe 4 EZoAY Am EX(AE 59, 9
glelol ¢F FAAzEYH F2dd 2)d § k. A3 FHAA, Az Igh A AR S
A EAS, A7 Fd Bdo] IZF Igh A4l ksl A Y 213 el wigko 2 17k VA, JA H/
T CA 488 &fsta, A7 #d 24l 7154 Igh AHE dssksty] A3 47] Ak VA, JTA 9/5EE
CA ®A9 AMEs AA= AES s FFstes 3/E w9 Z2/Es dEFol 18 ANAZNH
AAE 5 U, e dE X, A7 [gh A FAAF FSehe G BEe, QA HAXe Azt Ig
N A FARFANA e A Aold A H/EE wlEE AgF VA, JA Z/EE CA BES TR
A7 Igh A AEs ZAsH] A8l Edol Algd S ARgs) AAlE 7 Ak, ol2fgh deA], 1%k VA,
JN F/EE CA BH %2 Qi AxoA Y &dhe 27 e, oA 2 alde Jold Ao|t.
oo 7w wiel e Bzt FEo AAS 93 A7 Igh A FAAAES A o, Az o] 4
3 AujdEe] 7154 Igh AAE FAE F A=F o AxF AE Adel +AE 5 ATt

4A% AZFS e Bad oAz [gh A4 B4 D Ade]l AAM 4L 9% AWL Nolecular Biology of
B Cells, London: Elsevier Academic Press, 2004, Ed. Honjo, T., Alt, F.W., Neuberger, M. Chapters 4
(pp. 37-59) 2 5 (61-82)°llA] Zrols 4= Qlom | B Fd& 11 A7) Fx=2A 2dd S3dd.

AN Ao, A AP @ ES AlE FEAA o]F Fd B4 FEEY T AYS xS dF
Ao A, A NS AEshs ES AIE F2AA olF Fd B4 FEE &a4 Ads g et

IR FHool A, A7 WS Y FE(A: vk T NE) CAL 999 sl F 11,822bpe] DNAS 4
ste] 7] DNAZF 237] 33 BE (o w2 5 PE) CA1l F9d 25 71es dAYESE st 3e 23
sh=, 7] DNAv= &b o]de] QIzF Igh A A F9(Ee AE)S 2T, dF 54 FdddA, 4
7] W2 39 Az Igh A ;A FA(EE ALD)S sk oF 11,822bpe] DNAE Adshe RS X3
s, 7] 3709 A7F Igh A A3A G (= AD)S 7] HY FE(A: v~ = PE) (A1 99

of Al

7‘:'7_
A5 FHdolA, A7 e R FE(A: vl T HE) CAl G99 AFel oF 125,473bpe] DNAS 4t
dste] A7 DNAZE Zd7] 33t w2 (ol k-2 s HE) CA1L FF9 2e 7Fedt dZ2HEs st Ae *
J

(€]
3sls], A7) DNAE Q1zF VA 8= 24 VA3-10, VA3-9, VA2-8, VA4-3, VA3-1, 17k JA-CA 2%
T ol A,

AM1-CA1, JA2-CA2, JA3-CA3, JAG6-CA6 % CIZF JA FHAA &4 JA7S E33}. AR EA
A7) e s o] QI Tgh A ddA FI(EE AE)S xFe= 9F 11,822bpe] DNAE
S ZFely, A7) st olAakel 7k Igh A ddA JdG(EE AY)e A
E)C

il

A =5

TFdolA, 47 WEe Y FE(d: v E=E PE) CA1 G99 ARl oF 171,458bpe] DNAS 4t
tol 7] DNAZEF 471 32 55 (d: vl e PE) CAl 999 25 7Mssd dAHES 8 48 £
ety , A7) DNAE QIZF VA 6 2od VA2-11, VA3-12, VA2-14, VA3-16, VA3-19, VA3-21, VA3-22,
VA2-23, VA3-25 ¥ VA3-27& =3t dF 54 FddA, A7 $E2 AH = ns~ e
HE) CAl Gl 25 7HsatA A2H 2 VA3-10 A E49 el ¢F 171,458bpe] DNAE A3t

rr
rO
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AR #4-d VA2-11, VA3-12, VA2-14, VA3-16, VA3-19, VA3-21, V
Z3Hat,

AL ZIsE, A7) DNAE A7 VA &
A3-22, VA2-23, VA3-25 2 VA3-27S

AdE Lo, A7) WHHE AT FE(A: vl$x B FE) CA1 99 dFol oF 121,188bp2] DNAE 4F
Aste] 7] DNAZF 237] A FE(d: P92~ e HE) (Al JHo s 7MesH Ads =S sl 3e X
sy, A7l DNAE Q17 VA §4d2 58 VA3-27, VA1-36, VA5-37, VA5-39, VA1-40, VA7-43, VA1-44,

VA5-45, VA7-46, VA1-47, VA9-49, VA1-51 B VA5-522 Eg3t}. A7 54 Fddolx, Ar] e 3
F(o: mpg2 EE ME) CA o] ZE 75l A AAE AZF VA3-27 FHA BA ARl oF 121,188bp

Ak Ae Edbsts, 7] DNAE AzF VA -4 B4 VAS-27, VA1-36, VA5-37, VA5-39, V
N1-40, VA7-43, VA1-44, V

,_‘
of
18

A5 FHAo A, 7] FHE A FE(: vlgx e PE) CA1 F9] Aol oF 121,188bpe] DNAE 4
skl A7) DNAZE 7] 33 FE(d: vz B HE) CALl 990 & 7Hssi dZHES 3= AS X
3abE], A7) DNAE QIZF VA 42 B4 VA3-27, VA1-36, VA5-37, VA5-39, VA1-40, VA7-43, VA1-44,
VA5-45, VA7-46, VA1-47, VA9-49, VA1-51 @ VA5-528 ¥33laL, A7) DNAE m-92 VA2 fAxt 49
5'Q1 AEs xFtele s ofehs Edheth. A 5A FddelA, A7 HHS A9 FE(: vk EE
HE) CA1 @l 2 7hestAl d29 oF 121,188bpe] DNAE At¥dst= A& =gsty, 47] DNAE VA #A
A B VA3-27, VA1-36, VA5-37, VA5-39, VA1-40, VA7-43, VA1-44, VA5-45, VA7-46, VA1-47, VAO-
49, VA1-51 2 VA5-528 ¥338la, A7) DNAE vh$-2 Igh Al AE(d: Igh A4 FA=F)0] 4] DNA
g oA AxdE u ol AAE FEshy] fa vk VA2 §3A £4e 5'¢ vk DS E3e)

o a1
= AE oS xS,

of

e

o

F7F QIZF VA, JA H/EE CA AR B4 A4de 22d Igh 44 AR ddAdS 9 258 9
3 Eoll VjsE WS AMgs EAE 5 k. dE o], AR FddddA, Y] P Y 5E(d: v}
S22 e PE) CAL 999 ARl F 300kbe] DNAZ 4tdste] 7] DNAZF 7] 2 S5 (o vlex T
FPE) CA1l GGl 25 7hssHA AAHES st S EE8381E, A7) DNAE A3 VA f4A B4 VA 10-54,
VA6-57, VA4-60, VA8-61 B VA4-695 XF3ict. olgfgt F&AdolA, A7) DNAE R F&E(: vf§-~ e
HE) CA1 Fo] &A% 7b5sA AZH QA7 VAS-52 FAxF B2 AFol A9d=n, A7) DNAE 21z VA

AR B2 VA10-54, VA6-57, VA4-60,

1%k VpreB xS Eetaith, A&d F7F A BEE JdH

v B9A TlEsd AxF Vles Abgete] Hrh 2 DNA ol wf

al 7F Q17 VA A BHe ALedh npel o] DNA v o R e =29 Igh A 4

Atz F7hE Ak, MRV R, S Q1 A R/EE CA AR BEES AYHoR o]g 71 BAC F

E2o2HEH FEHAY I3E ALEFE A gk, el

) d=d v o] xAtE Igh A4 FAAARRE Add F ok, o
= e}

29 22hd Igh A4 FdAHE BoF
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A7 & A Aol Hiske WMo =
FAE FAANT. Yok (knockouts) @ Y (knock-ins)< XE7Fete] Z2te H|
o gaAe F dHA Arti(E Eo], Gene Targeting: A Practical Approach, Joyner,
ed., Oxford University Press, Inc. (2000) #x). dE 9, F8A o4 AXFE WA= A2, st o

gol W MAR FARCEE FA4 20)9 fAARE RAse A D skt o4 o)F FAR(EE &
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oA, Elo 7i&d nle} 2 HQIZE FEL Aol A Igh H/EE Igx A 44 =& FHA £
HAE F7lE ZTEEE AZEAT (S Eo], Murphy, A.J. ¢, (2014) Proc. Natl. Acad. Sci. U.S.A.
111(14):5153-5158; W= E3] A|8,502,018%; "= E3] A|8,642,835%; n|= E3| #8,697,9405 ; W= E3]

A8,791,323%; 2 w= E3F Y I/ A2013/0096287 AlEE FFslH, o] 1 AAVF FEA EY
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2uAF A3 (Calomyscidae) (]S S, } 2 FAE A2E), BGdE A I (Cricetidae) (o 2E, nj= HE
2 ke, EF), AFMuridae) (R whg-2= D HE | A ZRAFH, A71F), dlA&r] 23 (Nesomyidae) (&
golw  whg-2~ g w9 (rock mice), dAmy HE, Wk AE W wkez) TRAAESRFH T
(Platacanthomyidae)(ell: 7FAAEEH), B 27 FAH(Spalacidae)(el: FHH, divhEs, R SH)EZFE A
gE F(family) ZFEH Fisct. dF 54 FdolA, oA 7lEd vieh 22 fdx wHydd AXFe

A vk e HE(FHAZH), AP (gerbil), 7HAIFA (spiny mouse), 2717 (crested rat) 256 AE g},
IR 54 FddeA, EdoA 7ed vket 22 fFHA HyE vheae AT Yo ERY dEEr.
A5 Fdd ]01]’\1 2ol 7&d vie} 22 HA7F TEL2 AAFolt. dF 5 FHAA, £l &H
nie} 2 AAFE vl REZRE AdHET, A5 FHAdA, B e vie} 22 H)Qt &
= “]’Oio]q.

IR FHol A, EdolA Ted et 22 H|QIF FES C57BL/A, C57BL/An,C57BL/GrFa, C57BL/KalwN,
C57BL/6, C57BL/6J, C57BL/6Byl, C57BL/6NJ, C57BL/10,C57BL/10ScSn, C57BL/10Cr, % C57BL/Ola®4-8 Aegd
C57BL AlZ9] wpg~el AxFolrt. A EA FE o], B 7]&d vie & wp$ 2= 129P1, 129P2,
129P3, 129X1, 129S1(e= Eo], 129S1/SV, 129S1/Svim), 129S2, 12954, 12955, 129S9/SvEvH, 129/Sviae,
129S6(129/SvEvTac), 12957, 129S8, 129T1, 1297291 AlE o= o]Fojx|i= Lo RFE AHel® 129 7AlEo|th(q:
Festing 9], 1999, Mammalian Genome 10:836; Auerbach, W. 2], 2000, Biotechniques 29(5):1024-1028, 1030,
1032 3x). dF 54 FddolA, Edol 7=d vtet 2 FHA WP E neae ded 129 Al 2 de
gk C57BL/6 Aol Aot dF 54 T3, 2o 7led vk 2 w92 Hed 129 AE 9

A, == AEs BL/6 AlSe E¢Aoltt. AR 54 FddolA, Eo dd nie} 2 129 AE &
A= 12956(129/SvEvTac) Algolth. A FddolA, 2o 7]<=d vie} 22 w2+ BALB AlE, & &
o] BALB/c AlZoltl. dF FddolA, 2o 7| vpe} 22 vpe-~&= BAB A% 2 AEd o AE &

gl ol et

IR FAdelA, EheA 7l vkeh 22 ML T2 HEoT, dF 54 FdddA, Edd 7=
nlol e HEE el PE(Wistar rat), LEA AE, /\EEHZL <2 (Sprague Dawley) 7%, ¥ A (Fischer)
Al%s, F344, F6, 2 th=3 o}7 E] (Dark Agouti)ZFHE AHEC}, AdF 5A FddA, B dHx v} &
2 YPE AT =l LEA, 228 vge], 39X, F344, F6, % o}F ol FHZ o|FX & TOoZHEH AH
H 27FA o]} AlFe EF A oltt.

O

o,

9/ & 5o, ACI HE AlF, 72 oFE (Dark Agouti, DA) AE AE, 9
A%, LEA HE 741%, ﬂ:au 28 (SD) FE A%, =& A F344 IJM F63t 22 A HE
Atk RE b5 Z/EE AP AEE fd d8=

H $£52 $% . dF B, HE oA H/EE X
d AZv= DA A% EE ACL ATC2RE FalE 4 vk, ACI HE AlF2 3 uje} thg] 2 RTlavl 4ulA
S 7HA AL olFEHE A E AL EAH o= sk, olgld AES Harlan Laboratories® ¥ 3+sl:E thokst
T HORHE o]&o] 7lEgitt, ACI HE {9 HE ES M¥EF9 o= ACI.G1 HE ES Alxo|t. HL o}
E|(DA) FE AF2 o}4E FE(coat) ¥ RTlavl UuiAIF S 7IH&= AE 5Ho=2 ). oy FEE
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PE ES A|EF9 /\’/\]OﬂL DA.2B HE ES A¥3F 2 DA.2C %E ES AXEFo|th, 9B FHo oA, HE thsA

Trefoltt(elE 5], 2014 8¢

(pluripotent) A3 T+ AAA (totipotent) AEE e HE 74]%
= Fzoa] ®eld Ed).
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2 AZE Vi 2-40 WA Vid-1 AbelolA Ad#ow vehb= IZF Bltast DNA, 2 QIzE
Jr1-Jk5 Apololl A Ad# o2 veh= Izt WkE st DNAS Z3HaH.

ool A, dAFo AAd Am skt o] e AAF Adanb6 ZEFE =S dEstel= sk o] A7
A

ool M, deazad T4 Az W AAF Adamb A A7F AejE o] ot

:rL
TGN, WATREY T AT st ool AT Ad6 FePE=E FEslshs s ol
g %

Az AV FRAA 2R Apelol gt
A PN, AL A W FAA FAL A Vl-2ola, A2 A7 FAA A A7 Ve-lolth
Q- FHANA, St olgel WAR Adan6 FeWESE FEASE sht oldel wEALHE Ade A

AR FRelA, $A FUo] AP HAF, T ANF ALZEH A5E PAE A T4 bW =)
2 Qizk g B4 shd mdele Eg
A5 FHA A, QzF T4 7P EWQlS Vy3-74, Vi3-73, Vy3-72, Vy2-70, Vyl-69, V43-66, Vy3-64, Vi4-61,

Vid-59, Vyl-58, Vy3-53, Vi5-51, Vy3-49, V,3-48, Vyl-46, Vy1-45, Vy3-43, Vid-39, Vid-34, Vy3-33, Vid-31,
Vi3-30, Vid-28, Vi2-26, Vyl-24, Vy3-23, Vy3-21, Vy3-20, Vy1-18, Vy3-15, Vy3-13, Vy3-11, Vy3-9, Vyl-8, Vy3-
7, Vi2-5, Vy7-4-1, Vid-4, Vy1-3, Vyl-2 H Vy6-12 o] Fojx]l oz HE Mes Aujdd Azt vy F34 22
AT )

o
b

AR FH A, A7 D} A 7FH =l VA4-69, VAS8-61, VA4-60, VA6-57, VA10-54, VA5-52, V
N1-51, VA9-49, VA1-47, VA7-46, VA5-45, VA1-44, VA7-43, VA1-40, VA5-39, VA5-37, VA1-36, VA3-
27, VA3-25, VA2-23, VA3-22, VA3-21, VA3-19, VA2-18, VA3-16, VA2-14, VA3-12, VA2-11, VA3-10,
VA3-9, VA2-8, VA4-3 & VA3-1& o]Folx FozRE Mulg Awjde <7 VA Fdx 245 £33},
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]
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o
rlr

BHA AES 7P AAR

IR Ao, FHHFE WAE 1S A r

ol AlFE™, 37 FHAEAE UdAH "d=Z2EA N A A= (1) A VA FHAA 4 VAS-
52 WA VA1-40 % VA3-27 WA VA3-1, (ii) UZF JA-CA A& £2%8 JA1-CA1, JA2-CA2, JA3-CA3
2 OJA6-CA6, (iii) AZF JA A 22 JA7, 2 (iv) 39 Az HAgZZEA A A JFIANE
23tstE, (1) WA (v AR &AF 7FestA d4=a, (1) WA (i) AXF CA 82 £49 A7
pom UdAd HYZZEd A A A= UG AAF HY=2 8- EA2-47F AoFo] da, AzkV
A FAA BA VAS-52 WA VA1-40 2 VA3-27 WA VA3-1 Iz VA -2 2 Alolo|q & oz v
Efvb= Q17 HIFE St DNAE 2dbshar, QIZF JA-CA 3% #4% JAL-CAL, JA2-CA2, JA3-CA3 ¥ JAG-
CA6E QIZF TA-CA Azt 284 Afolox] AAH o= yephs Q17 HIYkEst DNAE E3Hste], 17 JA
AR A TATE AZF JATY] AR (HEE 5 olA AdA o2 vEhe Q17 Bz st DNAE EFHeeh

AN F@lA, AAF CA FdA B4 w92 CALl FH84 4ol

A5 FdolA, WA AHSEEY N A FEAFE WA AXF "YS2EE A B A EA 2
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EA3-1S Z7l2 xdhsit),

AR TN, YN HAFEEI N A
Az B4 4 VAI-JA3-JA3SP-CA3-JA1

9 FAeIA, HAFE AE EE ohg o]t

AR o

ECORCRE)
A

ARAF VA2-VA3-TA2-CA2-J A4P-CA4P

i)
o
rN
ps

2
59
M
2

=9 Uy 2 2AES U e ARgskE AE AW el Alw
= = =

B usA Fet. vE2A HAIHA

B A= AAF( vhe2) ok 22 HIRIRE FEe] Al el AFEy] 919 ®4s) WEE AlAes oA
Al e 7lsdn. B AAlded Vel WS 28 Igh A FAAEE 2o AAA Awe 7
HIQIZE =2 AAS AT, & AAlds, Rt sEol HIIZ = A Al 47 WA IgA
Frefe] QIzF 7R mwQl BomlQIgE e (4R FEdel ) IF BY O ERlS zhe Igh AHE Edee
s FEsta/sAY AstES, BRIt FEolA WA Tgh A FAAFAE 24e] A% dde] 4
s MBS Alztels As wolEu. ofdfel Yie® mish o], A3 Igh A FAAF(JAL VAT, CA #
Igh AWM MD)ell st bhdd Fol 8 248 Frehe ddo ®43F HHS WA 2A7F Igh 4
A FAAF Wz A, 538, A7 4 222 A3 VA, TN B CA fAA #de] 7] AAF CA fr
AAp A 2bE TbestAl AZAHE =S AAF CA FAAEE A4 22)9] Aol AdEd. B AAld
Zled WHE U AT Igh A4 2E(ES D)9 B B/Es 2AS JhestA @ 2aE W]l
4 Igh A FAARE AFelr] A dde) w43t WE AHQ] FEE = 1 WA 4ol A E o
AT

VELOCIGENE® ¢S] 7] (<& B9, wl= E3 A6,586,2515 2 Valenzuela 5, 2003, Nature Biotech.
21(6):652-95 FxatH, 1 A= FxEA Edol TFE) H A TAE £ AEE Ves AHES
AXF Igh A A ol Adstzl fgh, theddt F9] A7 VA, JA, CA 2 Igh Q1”4 AE(E
FD)E Fshe Ao A HHE AASAT. & AAdel Ye® WS 4ol QIZF VA, JA, CA %
Igh 1A AE, B Ad(Ee Ad dd)9 23S &3t d dated= AMEE & Ut & 1S &
of TAlE 7z} A3t WEo] gk st AHS AAS.

e 2

—

A, QIzF vhelgo}l ol JAMA(BAC) & CTD—2502m16 Ao oF 12kb(11,822bp) <] <1zt Igh Al A

ey

AG vl BAC ZE RP23-60cl4c] AABRTH. QA7 Igh A Adzhe] AR %A, 2we] A ureeol
WEA AZIEID G 6, B ohes BIC FES £AsH] BIC ZES oF 0k WE Folx, B o
1 a4 ahFol A& 4 AsiSI 2 Pl-Scel Ag &2 914 H9jol Aekel Qele FadduE Wy

=

() FHAAE =g mvfo] 2l YA (Spec) A 2@ 153 [-Ceul A3 RYE thAstQch. €17 BAC F&
CTD-2502m16 HE3F 21 e] 1<+ BHR ©Alol ofs wgste], vlevie]dl e FhH =9k 3173 PI-Scel A%k 9]
& ol&ste] oF 53 kbe] QI AHS 3" dHewRH EfHstal, damvtold JHAE Y afE AsiST Al
oz of Fd4 2L o 101,5kbe] 917k LS 5 FRo N Ewgste], AsiSI ¥ L vlevlela M
JHNESE EEF Azt AaAA g oF 2885bp AF E 9F 1418bp Skl ZZF wAEATH(dE £
Asenbauer, H. and H.G. Klobeck, 1996, Eur. J. Immunol. 26(1):142-50< =3t , 1 AA = FR=2A Y
of B§E). Q7 Igh As ALELE A7 Igh AHAM(EN) F(Ee D)l F83dt= <F 7.5kbE T3+
g, ol EEIolr 3709 A¥E 24(% 1; Asenbauer, H. 2 H.G. Klobeck, 1996, Eur. J. Immunol.
26(1):142-50), % 747} 2,9kb 2 1,4kbe] 5' 2 3' SW AL¥T ol vlwle]dl A8 FMAE(FHFE =
2wEo] od AAF 2AHL joxP F97F Zwol 9Ae ventoll YA SARN DE e, waw
A7+ 2 -2 BAC FES AsiSI 2 PI-Scel ¥-9J¢F A #alste] A AZAs vt Z2HE vp$-2 BAC F&2
o g Ad 5, AAE xH3 HNEE 5 AT ofgtoRA oF 39,166bpe] w2 M ES et
g\ AR B4 VAL, JA3, JA3P, CA3, JAL, ¥ CA1S ¥t (6286 43 Wy, =
FF(eF 30,395bp) wh9-2~ Igh A&MA (mEAN)E Eelqlth. 1HeFstsE 98], & 1614 <] 6286 ﬂ@} ¥l g ]
Tl A, b2~ s ol EAIEA] @), olHd mH S WEete] e AxFom vk Ade] F
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Slo] 3709 AZF Igh QA3A MYk ol 5" & 3" FH MEdZE AU, Cre AZTasre] AAH
o] ofs) ES AEollA vlerto]sl HAE FHNES] AxFas v AHE AT (5 501, Lakso,
9], 1992, Proc. Natl. Acad. Sci. USA 89: 6232-6; Orban, P.C. <], 1992, Proc. Natl. Acad. Sci.
U.S.A. 89:6861-5; Gu, H. <], 1993, Cell 73(6):1155-64; Araki, K. <], 1995, Proc. Natl. Acad. Sci.
U.S.A. 92:160-4; Dymecki, S.M., 1996, Proc. Natl. Acad. Sci. U.S.A. 93(12):6191-6& #H=x3lH; ol =
T o AA7E FREA BYd BgEnh.
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5 7154 91z VA AR BE @ oF 125 473bpol] AAYE AdAH o 7
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CTD-2079i4 258 53 #12 A E(6571 43t HE)S 22s18iH). 41435} ) 1
of o] QIZF BAC & (ID-2079i40A12] AZF CA7 FHAE vk CA1 F-3A}
A ststaL, ol& H}%i BAC 2% RP23-60el4E ®1Z8l 0 & x] A}g3}o] P(R %3} ; C a8 ghe, npes
QIZF BAC 28 X7 BIRY 93] =2 =) 3k [-Ceul ¥ PI-Scel A3 &4 Q12 F91& AMEsl, nt
L2 BAC % RP23-60el4 AHoA e mb-¢~ CAL 422 AL 59 *wé}% ok 37,161bpe] w}$-22 A4E&
S 5 s obdS A mh-~ CAl FAAE dReeE wdd o =2 (ID-2079i4°] A3t}
o] 5' A% of¢he wh9- VAL, JA3, JA3P, CA3, 2 JAL 4 z} —Erz% etk (= 1), 3" A% olgke
6286 A8t WE FAf 2719 AZF EAd AF-SsHE 9F 9,189bpe Az LS FHIIUATHE 1).

F7F 1109 7154 QIZF VA #FdA & 4% Tt e s A3 AAE(6596 243 WEH)E Fegivt. 2 3
3} W= BAC & RP11-761L13 219 ¢k 171,458bp9] 217k &L &3tttk AAle o3&, 3709 213k VA
AR FAES EFAA 6571 TA s B9 (9F 33,4690p9]) 3' TH AEAHE ATEAT. ded ko 2
o|, BHROl olaf v}-g-~ E <17t BAC F&0) BER =99 I [-Ceul E Ascl A3 TA <12 RS AFE3,
oF 37,161bp9] Wk~ AMES A3k 5 A% ofdS Az VA FHAA BES TR

o Uf =

é

AZsT.

F7F 971e] 7164 QIRF VA A EEE FHreltES A4 AAlE (6597 A s WE ) 22l 2 A8
W = 2709 BAC Z2¢1 RP11-22L18 2 RP11-761L13 ] oF 121,188bp] ¢1zF M 4S &&3t9ict. A%3
Hpel o] M QI A Qo] 3" Weh FUFARI QIZF VA A BAS Fheledl, ol& 6596 1A 3t WH
skel 3" FH AEAS AFskvh(eF 27,468bp). 6571 E 6596 F A3} WE o] tel] A3k npe} o], BHROﬂ
o5 w9~ @ 17k BAC ERe) HMER TY¥ & [-Ceul @ Ascl AF &4 912 RS Ag3, BAC &

RP23-60el4 refe] vk A A& %‘%O}L °F 37,161bpe] 5' & obehs RIZF Aol 51 el A4 PﬂD}

A

-

3 Hpa u-2 Igh A FAXT e AxdES SE 24ddE
1940}1% 6597 xA st NE e Fds Al F7F 9 7154 A3F VA

6630 M@r HE)S ZFAY. B 5 AE oldke n$-X BAC 2

3F31aL, BHRO 9l wl9-2= H 1%k BAC 28 EFo HEZ Td¥ af I1-Ceul E AsCi Algh &4 <14

SE=} }sloﬁ 1E QIZF o) 5 wek(~121,188bp ©H, A<%E niel )l dAsTE. B 5 *F% o}t

w2 VA2 37 249 w2 AE 58 gfietedl, ole s A Al w2 Igh B FAxE
aRRog AAXNZT, B yAs WEE 6597 125 WE ' AEAS dRech(ds

). X 2% 6597 T 6680 ¥A3F WlE{ Q] A}l o8] AAE= %
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Jfom
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L Ho g W o

o mlru

GAFSE WAl o 2 (RISPR/Cas9 A ~ElS A}sloﬂ 7}o]= RNA(gRNA) O] Z=2-8 whol 271¢] “dolgt n A s WHE
ES AlX W2 A7) dFste] F7F 238 U} AsS AABATHE 3). oo HsixE, oE &9, W= 5
3] #]9,228,208%.(2016d 1¥ 59 5=2) ¢ Ul% E35 &9 U.S. 2015-0159174 Al (2014 109 15¥¢ =9),
U.S. 2015-0376650 Al (2015 69 5% % ), U.S. 2015-0376628 Al (2015Lﬂ 69 23¢ &), U.S. 2016~
0060657 Al (2015L4 10%J 308 &9), U.S. 2016-0145646 Al (20151 11€¥ 20¢ &9), 2 U.S. 2016-0177339
Fxetar; olF EFe O AATE FREA o F3ETh. ES AlEE 6571 %

Al (20159 12€ 189 9)<& 3t =

A gl wy &lzﬂgﬂ Adel disf Al o lFHFE S 7HAT.

HeFstAl, & 3o ZAlE wpe} o], 6571 A S WE A 37Hﬂ QAZE VA FAA Bdo Asate TH AL
S FHes 9 33kb 31 AHE ol¢F, 11719 F7F AxF VA H AR BES E3etE oF 111kb AE, 2 9 2
E VA AR 24E 3ekal A2 243 W] T 99024 Tlsste oF 27kb AEE FfEtEE, E
2 6596 A8t WE(S, dAEsh viol 2L 5 AFT ol 2 FHAETL §le)E AASIY. A2 243 ¥
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B (6680 EA 3t WE ) TdatA mAsH WE] 30 T el X oF 27kb FH I AL, F7F 9719
VA FAA wdE EFehs oF 94kb A D, vlewkelal A8 FRAE(e]: Fri Az 14 917 Sl
AAE 2 derteld WA FAANE]) % oF 22kb 5' vk A
s wWEle] H7] HFel AFEE ES AEE 6571 X235t #Ele] Al o)
= 3). 7EUSEE MY CGACCIGATG CAGCTCTCGG (AW E 130)904] 6571 2
W frdaks ;A skehs 7hol= RNA B vhe-A V2§24 £ el e D
2 frdak #2935 gRNAL: GTACATCTTG TCTTCAACGT, MEWZE 139, wh
VA29] Aol 9l oF 1000bp; gRNAZ: GTCCATAATT AATGTAGITA C, MEWE 140, w2 VA29] AFol
= oF 380bp) & EA AL o5 AAolA o|F JtH Aug EHXIsh= 2709 gRNASH FAl HEd 27 EAs
HE R o5 ES AEE F5oR A7) HTsiuh. 279 T% A7 HEw A3 WS A5 Azl

af slr=wkolal Mol ES M) Al 2 sl samvieldl AE AAES Sstal wHMe 9
o A@sirt. AE ES AEe, Q13 JA-CA Zel=Fl AE7hssiAl 44 25709 7154 3k VA
A 24 9 vk CA1 A A ZhsstAl dA" IZF JAT7 FAA £de xeteks i HYeER
do7bd ool 2t 2AE WA Igh FAAFE FHAAG(E 3).
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[r > ]ﬁ o
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>,
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; >~

'
Y0, Jdo 12 1 X off

Lo
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e do

o

% BAS AHS vhex W} 271(ES) AX 2 mqdste] 248 Igh A4 AR A4sar.
A3 Wele] A Aol 24719 wA5 WEE ES AL s U AT F G ES AL 2R S

E
A7) Fx). A oA, FAEY 24 A T ASS s

-

¥ 1

[E 1] EA35 HE9 ¢

ol =49l 9
hlgh A4

6286 11,822bp  ®}-= Igh -RAF Uld) A EA LS

6571 125473bp 5709 7154 AT VA FAA EE L AT I-Ca 34X
ST 2He 4 FE AYdF

6596 171,458bp F7IE 11 7€) 7154 <7 VA £ A2 B2 A9

6597 121,188bp  F7FE 97R9] 715 AT VA 7 B2E AT

6680 121,188bp FIVIE 97M°] 71eA A VA F-Az Ed S 495t
o2 Ied F-AA EH S 24

68890 121,188bp F7IE 971°] 7154 A VA SAA B2 S FdslT,
2 702 EAS HE 2 7}o]= RNA 9] $A] 492 S3)
0le-2 Ie) AR EES 24T

wel FEeoEE Ade AAdd o8 seladn. = 1
A},
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AgHE 117 CCCTATTCACTGAGTTC TGGAAGC TCTGCTATTTCCATGATCGTTCACA
CTGACCCCTGTTGATCTTACCGGTACCGAAGTTCCTATTCCGAAGTTCC
Ta

AEHE 118 TTCTCTAGAARAGTATAGGAACTTCCTAGGGTTTCACCGGTGGCGEGCE
GATGTACATCAGTTCAGTCTGGAAAGGTGGAACAGCTCCAGGTGAAGS
CAGG

MEHF 114 CTCTACGGGTGATGTTCATCTAAGGTGAC AGGAGTCAGTGAGGGCTTC
TCAAGETTTATCTATGTCGGGTGCGGAGAAAGAGGTAATGAAATGGCA
CTCGAGCCCTGCTGGTGCC TTCTGTTGTATCCACGCCTTCAGTAGATTT
GATGA

AEHF 120 GAGTTTTTCCCTTTCCTGTCTGTCGAAGGCTAAGGTCTAAGCCTGTCT
GGTCACACTAGGTAAAGAATTTECTTTCTTCTCTAGATGCTTTGTCTCA
TTTC

MEWE 121 TATGTCACTGGAATTTAGAGTAGTGTGTGGAATGTCT TGGCAACCTGG
ACACGCGTCCTGGECACCCAGTGAGAAAGTGGCCCTGAGGGAGAGGCTCA
TAG

AMEHE 122 AGCAGCCGACATTTAGC AAAGAGGAT TGGAAAATGAACCCCCCCTTAAA
ATACAGTTAAACACAGAGGAGGGAGC AAACCGGTATAACTTCGTATAA
TGT

AEmE 123 ATGCTATACGAAGTTATGTCGACCTCGAGGGGGGGCCCGETACCATCTA
TETCGEETGCGGAGAAAGAGGTAATGAAATGGTCTCATTCC TTCCCTG
TCTCAAGGCATAATGGTTCAATATGCACCTGTA

MYEHE 124 TTCTCTCCAAGACTTGAGGTGCTTTTTGTTGTATACTTTCCCTTTCTG
TATTCTGCTTCATACCTATACTGGTACCGAAGTTCCTATTCCGAAGTT
CCTa

MEHE 1256 TTCTCTAGAAAGTATAGGAACTTCCTAGGGTTTCACCGGTGECGOGCT
TECCATTTCATTACCTCTTTCTCCGCACCCGACATAGATAAGCTTTGGA
TTGGATTCAGTGAGC AAGAATTCACAAACACAATGGACTTATC

AEHE 126 TTCTCTCCAAGAC TTGAGGTGCTTTTTGTTGTATACTTTCCCTTTCTG
TATTCTGCTTCATACCTATACTGGTACCGAAGTTCCTATTCCGAAGTT
CCTA

HEWE 127 TTCTCTAGAAAGTATAGGAACTTCCTAGGGTTTCACCGGTGGCGCGCCC
CCCTGCTGETGCCTTTTGTTGTATCCACGCC TTCAGTAGATTTGATGA
TGC

MEWE 128 TTCTCTCCAAGACTTGAGGTGCTTTTTGTTGTATACTTTCCCTTTCTG
TATTCTGC TTCATACCTATACTGETACCGAAGTTCCTATTCCGAAGTT
CCTA

AgHE 129 TTCTCTAGAAAGTATAGGAACTTCCTAGGGTTTCACCGGTGGCGCGECC
GATGTACATCAGTTCAGTCTGGAAAGGTGGAACAGCTCCAGGTGAAGS

CAGG
28 FA4, 53, 209 99 FREA 4AART APl oA, WPAES A A VA FAA
PAe 59 AuAPoRYE red 4 gor], mebd, A% [gh 24 fA<Ee] 24 g dud BC F
2ol A 2ee A48, st dE SAw, @ wads o H2e) wAE oLt ol del
YHAAE mas) A7 [gh A fAAEe] FelaE B4 st o ge] Az VA A BAe
[

& S et FAS ATt ui(el: <17 VA1-50, VA5-48, VA5-45 @ VA5-39; Moraes, J.C. @
G.A. Passos, 2003, Immunogenetics 55(1):10-5 Zr=). ulgbr, WEAEL T X3 e AA 2D A Zfol] AFE
]

d 574 BAC 224 frEhe P VA A 24e 2FATE A Al

ZreFsHAl, A BAC EFEg dw Al 98] Qb Igh A FHAHel WPk 53], GRCh37/hgl9

Assembly (UCSC Genome Browser, Human Feb. 2009)& AR&3}w, <13+ BAC &8 RP11-34614, CTD-2523F21 %

CTD-2523E227}F S17F VA7-46 WA VA1-36S E3}sh= Axpzte] Fel2=H B d9ol AA+=

ol AHE. o& 5o, s} o] e A3k o, VA5-39, VA5-37 /L& VAl-
!

36) AAstaA sk shub ool ARF VLA KA RAES FHEE o2 AHE o5 BAC 2EE T Y9
o e Abgste] AEd mAsE WE(6680 E 6839)c A9E 4 Atk olE B, BAC F& CID-
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[0495]
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2523F21% 3'S AEF &4 A2 F-97F W AAE(AE 5, [0x2372) A8 FHAE(H: fFH]FAE =

Hol ola] AL zAEE sazeloldl YA $AA (NG D2 dAsti, 4 A9e 2E ~27kbe] 3' A%

obeh-S 6597 A3 WE o} ciAo=A MPATH(ET] Fx). AF BAC 2] 5 w2 6680 L= 6889

A3t WE ot FH ALES 2 5 4T okdomA Zgste], ME FHES A e Az B <l

gtel AZF VA frab Fde] S &olstAl dvk. AEA wpAE gAQl Axd Ea (e Cre)ol dAIA

Hdo] e FHNEE AA AMEE 5

HAld] 2. ZAE IgA FH FANFE A= AT FY

oA e WA Igh A #AA#3E 28sts AAA ARS 7 vAzE T8 (4
%E = 549 QI VA, JA 2 CA

o Z& 7153 =

bl
ME F7E E23EH. 4y
= 2

H
i
!

4 ko

o], AXF)o A
v A HECA

>,
>,
£
=
=2
N
i
i,
o K
2
oty
E,

B = (12996SvEvTac/C57BLENTac) =

ol wjekstdtt. U FEAA, dHe FH3}F HE ] A
HES AxEe ofdE gl 2 gk FAAF, 5IHTA A8 [ 2 Igk FHAAAE LT
= o | 5 g QAzEs} IgH FzksE ASlE AAF Adam6 453t A DS
Eo], mF B3] #8,642,8355 2 A|8,697,940% Fx; HAAE FxEA EJd £, =
o2 Sof, m= 53] 78,642,835% % AI8,697,940% FF, ¥U/9 #9) 2

L OE FdeolA, el 71w vkel 2 xA 3} ES Al
T, AR 29 VsE vrek 22 2% A3 Igh FAAE
xeets AdE ke A3 IgH B gk FAAFE 2T vhg-2ef wulje] ARSEW, Y] Q13
Igh frdztats AYge AAF Adam6 F3st ADES FRatAv(dEs o, v= 53] #8,642,8355 B Al
8,697,940% =z, djek #+2), A8} IgH FAAR(AE 5o, v 53] A8,642,835% 2 #18,697,940%
T 1043kl oFE YA F2YE Ho}
gk AP IS S TH(Valenzuela 9,
95-307). ¥ 2= YA ES A¥E F8 23849 S
DEZEH)E AAFI

]_

¥ r& o
N
=
olo
2
o
:C&
o
ro
)
=]
&
T
i

o rr N
off X Jo
oo o O
9 oox N
o, rx
D ro = .
Mr AL £ =2
T ]
ox .

&
h
Jo
(!
mo
2 ®
( Ffi
)
Y
il
o
i, o
(<0
o,
38
o
S o b

i R ooft oft
N
N
o
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—o

)
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N
o
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o,
ol
ol
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=
~
>
ofo
[t

w79k 22 Frendewey, D. €], 2010, Methods Enzymol. 476:
el ARER CA1A QD Zetolm /2R H A E(F: e Zojo

EI
=}
12
o2
o
B
k)
S
=
.

VELOCIMOUSE® ¥ (DeChiara, T.M. €, 2010, Methods Enzymol. 476:285-294; Dechiara, T.M., 2009,
Methods Mol. Biol. 530:311-324; Poueymirou €], 2007, Nat. Biotechnol. 25:91-99)& Al&3sl9lom o 7]A,
EH8E ES AEE vdFE 8-HE DA Swiss Webster wjol W2 Fdstke] 22t Igh 44 thHAF-AA
sl o) F AR AAstn fAS ES AlxE F8 FO Al w925 ST, FO Ald) o] ZH A w9~
C57B16/NTac m}-9-2=9} wujAlA Fl1 o|HHFAE A3, ol& FZuFgA A 28F A4S 9 F2 Alg &

e AT,

Feeld, B AAdE AAF CA FAA 25 7FssiAl A48 549 Az VA, JA E CA Agoe] EA
3 S EAom s 2" Igh A FAAAE s AL AEsE R AAR(AE B,
nhg-2) o) S oAEtar Qo ] AxFe] 2AE Igh A A didd AAF 9 Azt Igh
A A D (EE go)S IET. 7 VA, JA 2L CA AES JaA AXF Igh A4 A5 W
of Ayl 9%k, ol 7lew MR QF i AXF CA E=ulde] §3E A3 VA Z=dels sk
FAE st AAF ALE 7FssA k. Edel 71w wpel o], o]#fdk UzF VA Erde ielA
Igh AAA AAF AsellAe] A3 Fdxtztel ] dd €t

* 2
S ES A S8 ~T2dS 9% dxFQ ZoW/ZT2H HE
°olF A4 (5'-3")
mlgLC1p3 F GCATGGCCTAGAGATAACAAGAC (M E¥F 15)
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GGCCTTGGATAACCTCAGGATAC (M E®¥ % 16)

TCCATCCCAATAGATCTCATTCCTTCCC (M E¥ % 17)

HSS1-1

CCCTGTCAAGTCTCCAAGGTTG (M EH S 18)

CACTGTGGCCCAAGGATCAC (MW S 19)

CACTCTGCCCAGGGAGTGTCTGG (M E™ S 20)

LoLjxnl

GCATGGCCTAGAGATAACAAGACTG (MY S 21)

GTGCTCTTCCCTTGGGAGA (M E™ S 22)

TCCATCCCAATAGAGCGATCGCA (¥l % 23)

Neo

GGTGGAGAGGCTATTCGGC (M EW S 24)

GAACACGGCGGCATCAG (M ¥ 25)

TGGGCACAACAGACAATCGGCTG (M E™ % 26)

hlglL2

AGCTGAATGGAAACAAGGCAA (M ¥ % 27)

GGAGACAATGCCCCAGTGA (M E®™% 28)

TGACATGAACCATCTGTTTCTCTCTCGACAA (M EW S 29)

hlgl4

CCACCGCCAAGTTGACCTC (M ¥ s 30)

TGAAGGACTAAGGCCCAGGATAG (¥l % 31)

AGTACAGCAAGGGCCCAGCCT (¥ % 32)

hIgL5

TGGCTCAGTGACAAGAGTC (M ¥ % 33)

CCAGGGACACAGCCTTTGC (M ¥ s 34)

TGCATTGCAGAGACCAGGGACC (M ¥EW . 35)

yg

TGCGGCOGATCTTAGCC (M EM S 36)

ACGAGCGGGTTCGGCCCATTC (M ¥ % 37)

TTGACCGATTCCTTGCGG (M EH S 38)

Hyg D

TGTCGGGCGTACACAAATCG (M YW S 39)

GGGCGTCGGTTTCCACTATC (MERIE 40)

COGTCTGGACCGATGGCTGIGT (M EH S 41)

Hyg U

CGACGTCTGTCGAGAAGTTTCTG (M EW % 42)

CACGCCCTCCTACATCGAA (M EW S 43)

AGTTCGACAGCGTGTCCGACCTGA (M EM S 44)

mlgl1

AACAACCGAGCTCCAGGTGT (MW S 45)

AGGGCAGCCTTGTCTCCAA (¥R S 46)

CCTGCCAGATTCTCAGGCTCCCTG (M YW S 47)

mlgl6

GGAGGTCAGGAATGAGGGAC (M EH S 43)

CACTTGCTCACTGCAAAAGCA (M ¥EW S 49)

TGTGGGATTTTGGAATTCTATCTCACTGATAGGAAAG (M E®™ S 50)

mIglL10

GCAGAGAGGATTCAAGAGCTGG (M ¥EW s 51)

TTTTTGCAATGCTTCACCTGA (¥ 3 52)

CAGGTGTCTGTATTGGAGGTCAATGGCA (M EW . 53)

mlgL1l

GATTTGCTGAGGGCAGGGT (M YW S 54)

CCCCAAGTCTGATCCTTCCIT (M EW S 55)

CCTTCATACTCTTGCATCCTCCCTTCTCCA (M EWM S 56)

mlgl12

GCTGACCAACGATCGCCTAA (MY S 57)

TAAGOGCCACACTGCACCT (¥R % 58)

TTCCTTCTCTTCTGTGACTCAATTATTTGTGGACA (M E ™% 59)

mlglL13

AACTGCTGATGCACTGGGC (M EW S 60)

TGAATGCATGGAGTTGGCC (M YW S 61)

TCTCCTTTGCAGTGGCTTAATTAGCTGAGTCA (M IWH 3 62)

1467hTI1

CCCTGGTGAAGCATGITTGC (M I3 63)

TGTGGCCTGTCTGCCTTACG (A ¥ 3 64)

CCAAGCAGGAGGTGCTCAGTTCCCAA (M EW S 65)

1467hTI2

GGGACAGGTGAAGGGCCTATC (¥ % 66)

TGGTCCACAGGATGCAGTTG (M EH S 67)

CGCACCTGTATCTAACCAGTCCCAGCATC (M EH S 63)

1467hTI3

CACACCTAGACCCCGGAAGIC (MW= 69)

TCGCTTTGCCAGTTGATTCTC (M E™E 70)

el i==H i=o Nl invil ==l =Nl inv il (==l ol inv il (==l ieo Nl inv il (==l leo Nl inv il (el leo Bl invill I=cll ieo Bl inv il el leo Bl inv il <ol ieo Bl inv il el leo i inv il = el ieo i inv il vl (eo i inv il Il leo i invll I=v Ml leo il invll = J i=o Bl inwil =l leo il inwll =~ ieo i inwll ==l leo Il inw il (=]

TCCACACTGTCGGCTGGGAGCTCA (N gHE 71)
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1468h1

CGCTTCAATGACCCAACCA (M¥EW s 72)

TGTTGAAACGTAATCCCCAATG (M LW S 73)

CTCCCACCAGGTGCCACATGCA (M EH S 74)

1468h2

GGGCTACTTGAGGACCTTGCT (M ¥E¥ % 75)

GACAGCCCTTACAGAGTTTGGAA (M ERIE 76)

CAGGGCCTCCATCCCAGGCA (MBS 77)

1468h3

AGTGCAAACAGCAAGATGAGATCT (M EH % 78)

GGCGCTGAGCAGAAAACAA (M ¥R % 79)

AGACCACCAAGAAGGCCCAGAGTGACC (M EH S 80)

1468h5

AAGACCAGGAGCTCTGCCTAAGT (M ¥l % 81)

CCCATCACGAACTGAAGTTGAG (M EH S 82)

CCCCAGTGTGTGAATCACTCTACCCTCC (M EW s 83)

1468h6

CCCTTCATGATGCTTTGTCATC (M IH 3 84)

GTAGTGGCAAAGGCAGATTCCT (M ¥ s 85)

CCTTCACTCCCCGAATGCCCTCC (M ¥R S 86)

6596V3-25-1

GCCCTGCTCCAGTCTTATTCC (M3 87)

CTGCGTCTGGGCTTTGCT (M E™ S 88)

CCACAGATCCCAAGTTGAGCCTGC (MY S 89)

6596V3-22-1

GTGAGCGGTACCCTGGAATC (M EH S 90)

AGCCTCGTCTTCGGTCAGGAC (M EH S 91)

TGAACGATTCTCTGGGTCCACC (W35 92)

6596V3-21-1

CCTGAGCCAGGATGGAATGAAG (MW S 93)

GGCCGTGATTTAAGAGGTTGTTAG (M EWM S 94)

ACTGTGGACCCCAGATAATTCCCCTG (M EW S 95)

6596VLdetect-1

GAGTGCAGTGGCAGAATCTTG (M E™ % 96)

GGCAGGGAGCATTGGTAGA (M ¥ % 97)

TACTGAAATCTCAGCCTCCCAGGC (A EH 3 98)

6596V3-19-1

TGGCTCCAGCTCAGGAAAV (M ¥ % 99)

CCCGGGAGTTACAGTAATAGTCA (M E®¥ % 100)

CACAGCTTCCTTGACCATCACTGGG (¥ 101)

6597_h3"arml

CCAGCCCACCCAATTATGCTA (M YW S 102)

GCGTTTAGGGCCAGGTACAAAT (M EH S 103)

TGGATCTGTCAAACACTTTCAGAGCA (M ¥ Z 104)

6597_h3"arm2

GAGGCTGCAGGGATGTAAC (M E® S 105)

CCCATTCCAGGTCCAATTCTCA (M Y9W¥ S 106)

TTTGTAAAGTGCATAACACAGACCCTGA (¥ % 107)

66305"' Arml GGGTACAATGAGACAAGAATCAGA (ML F 108)
GAAAGGCAAACACAAGTCACAGATG (Mg 109)
TCAGCCCTCTGGAATGTAAGGATCA (A WS 110)

66805 ' Arm2 GCTGCATCTTCTCAAGTCTTITAAGT (M ¥¥ % 111)

GGGAACCAGTCAGGAACTCATAC (M E¥ % 112)

TAAGCAGACCTATGCATCGCTCA (¥ 113)

hlglVpre2-8

GTGCTCCTTGTTCCCTTCACAG (M EH S 114)

CTGAAGCATCTGCACCATCAAATC (M EH S 115)

a>A==NisoNiavil I=cl i=oN iavil I=cll ieo Nl iav il I=cll ieo Nl inv il I=e il leol invill |I=vl ieo Bl inv il I=<ell Leo i inv il = vl leo il inv il =l leo i invil i<l ieo i invll =l leo il inwll =Ml leo Bl inw il =l leo i inwll =~ leo Il inw il ==l leo'|

CCACCCACATGTGCCCGTGTG (A€W S 116)

dAjel 3. 23 IgA FH HANHE = AR EHY F A= 4] %D v
leh 24 FAARE FRHES 248 BAR(A: vhe2) A GFR B AE mPDe] 5YL
53], B AAds B Z1%E wsh gol AW U 1ga A FAARE 2 AT oR3
7% mas fAH B AE B4 dehitis AS TAdos dFe. 53, Az Igh A4 &
o gold ol HH BAL HAH PY xaw AAFE A 7hA melel B QI EE 4
Mol 2 Igh A HAF B ALY EW AolA 72D 5 JES wdd

7, ® o) £AE Igh Z4 d@FALel Bl BFRTHIAY lFHFH AuE 25

=
[e}
<=(PBS, Gibco)& A& sle] EZ=

Iz
ki
il

= 2 2}
2 oY ) A7IERE W tiEEs ST 2.0% LEotE A (FBS)C] Frd 1x 9l
T AFsG. vF 2 = AxEREH H4ET A



[0500]
[0501]

[0502]

SSS0l 10-2492433

A P2 (Gibeo) OB S3AZ TS 2.06 FBS7E Shed 1xPBSE AlH Sttt wEld AT (1x10)E Heyg g
A Zre| Dy A +4ColA 308 E¢t <o) st THE 3 Fx).

(23] 55 A= AZ o 24T AE S4E I

il 8 23R ==

Z
ol A Ch43 FITC BioLegend 1B11
oA -3 E PE BiocLegend  2B8
TORE A Ighd FPeCy? eBiosciences II/41
TolE A~ 15D FerCP-Cy5.5 BicLegend 11-26c.2a
o2 A~ CD3 FE BioLegend 17-AZ
ol AE01ZFB220 APC sBiosciences RA3-BEZ2
oA D19 APC-HT BD 1D3

Z5
O~ Iz FITC BD 187.1
o2 Igh FE BioLegend  RML—-42
TOFE A Ighd Fely? eBiosciences II/41
stolE A& 2 B220 PerCE-Cy35 EBD RA3-6EZ
ZolE A Ch3 FE BioLegend 17-AZ
217k Igi APC Eiclegend MHL-38
oA~ Chi1s APC-H7 ED 1D3

b=/B0
oA Igx FITC ED 187.1
oA Igh PE BioLegend  RML-42
o2~ Igh PeCy7? eBiosciences 1I/41
oA IgD PerCE-Cy5.5 BioLegend 11-Z6c.2a
ot A CD3 PB BioLegend 17-AZ
ARIZH gk APC Biolegend MHL-38
stops A~ CcD19 APC-H7 ED 1D3

AT Foll, AEE AHstL 2% EFLU S =R A ZITE. BD FORTESSA™ #-5 A3 AS7] ZellA vleo]H
g - FLOWJO™ A Egolz #Askaltt. dx4 Zdes = 5 WA 13 2 18 Al 210 AA= ]
ATk, = 4o =AlE e AlSel disl FAE HlolHE AARE, AEE AlEte] EAH] ).

3}

=
ob. S, 7 12l IgH 2 I3k [gx FAARTE EAEE 7l 2ol 7]
vk} 2o 22E g A FRAARE E = Q7 92 A7ksl [gk FAAFTS
¥ 2 ztolE YE A ZJtH(elE 59, = 18a ¥ 18b F=x). HTh,

WA = 12004 AAE w20l A W= mhel o], ARE wb9-aE oA o]59] ofdE i Aj7]

8
z2} §AFS (D19, o]
3

O,

7v8l 1Gh 2 Igx FFAAF s T Aol HXF Adamb P53t Lo dis FFHEA] npae
oY mlg-Zof diE dEz P
40%) 9 =719 FRES g8ttt (Fx: 6680H0/VI HO/Adam6 HO 2 6689HO/VI HO/Adam6 HO m}-9-2~, % 13).

G4 B AME
A FAAE el vk CA FAAE o5 vhe2olM e YsAd N Aol el ddEETE S g)le
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[0503]

[0504]

[0505]

[0506]

[0507]

[0508]

[0509]

[0510]

HAjo] 4. ZFE Igh G4 FIAANFE = AT FA 2FH
lé /\1}\] o:“‘_—:.

1
gol e

, T 3 oY ¢ FFoRFE FAe AASUTHAAA 3 Hx).
FHE ARE3te] 4TolA 5 &3F 9000 ref= d4Eeste] ddowye A EEsoirt. +3
¥ 93g uggey WS sholahgich. mhe2 AL PBS(Caz % Ng2' 1) Fol
A 1.5:100.2 3|3k, 3k 2 vk 27 3bell 4-20% Novex Tris-Glycine 2 ZAollA ZHs AFH T, A ZFAF
o] Apeo uhe} AL 3 9 HEFeko] =(PVDF) #ro.2 &3th. 0.05% Tween—20 (TBST, Sigma)o] gt
H Efs &5 AAF F 5% FAY 2 A EXS 5535tk PVDF 9, TBST €9 0.1% FA% 5
ol A 1:1,0000.2 3AE Ao]dl 1z A (HRP(Southern Biotech)o] Hete w9~ 3thligA; HRP(Southern
Biotech)oll e A4 mlgh)el A-olA] 1A7E B =FAIZ T, B 48] Al&sta(Zt 1084), AEA
o] AbeFoll whel Amersham ECL $12®l EX¥ #HE A 2F(GE Healthcare Life Sciences)oZ 1% &<t H/NAIA
t}. 29¥ t}S, GE Healthcare ImageQuant LAS-4000 Cooled CCD Camera Gel Documentation System= A}-&3}o]
EXS #9383, 20709 oA 7 AAHHAY olw|AEo] s wE:EE A T o= syt = w7k 15
z= o= =z
(o]

2
N
>,
oo
2
o
—_>tl“4
o
=)
ot
i)

olnlA% WAL, NEAQ) AR E Ma D Ubol AAFO] ek, Ak BE

=z
st B
o A el YA FASHE AW Lgh AAE AE I g2 TERALL ASIY

YAd) 5. 27 Igh B AAFHE 2= AFNNY A7 HHA} B SE
B AAdE, Belo] J1&d st 2o 2R Igh A FAARE FRHEE 2" AR vhgr)o
5 249 A7 AFA QI Igh

A o3EE gAS FAAA A3t fAAS) $EE wolFE, A& Y
Aol §EE AT AU A AviEe B o8 295
2l 25709 A4 Q% VA AR B, 4l 7154 A7 JA-Ch FelsE, 3 vk CAl a4

of Aol = A IANT A AH, B ovke-A CAL FAA 2 WA ‘JP%i Igh Q1A 3.1 Apolell 4]
3 K (=4

HQAZE Igh A3A ] e A8l mhe2 o] FHFAI( o Ao} 2 6889 o]PF A vhe-2)ZHEE H]AEA
IE2 389, B AZE 309~ (D19 24 Bl= 2 MACS B (Miltenyi Biotech)ol] <8 & v ZAzER
B A5402 #5533 th. RNeasy Plus 71E (Qiagen)& AME3to] W] B AXZHEEH F RNAE @33t

2@ a-dT Zgo]|uE AFE3F Gl o]o]A SMARTerRﬂ RACE cDNA Amplification Kit (Clontech)Z A}-&3l
T2 Eold PCRE F3ste] Az Igh EW 99 AME(CAL, CA2, CA3 ¥ CA6), F w2 CAl AES
sk & FRskE cDNAE AASEIT. 04‘23_40}% E9k, Eo]% DNA MY (PIIA: 5'-CCCATGTACT
CTGCGTTGAT ACCACTGCIT-3', A EdWE 133)S AFA 4% cDNA®] 3' wrbol] F2&}qIth. NucleoSpin Gel 3
PCR Clean-Up Kit (Clontech)®@ cDNAE AAIS ths, <Ak CA 5old Zeho]m(5'-CACYAGIGIG GCCTTGITGG
CITG-3', AM9¥WZ 131) 2 w92 CAl Eo]3 Z}o]w(5'-CACCAGTGTG GCCTIGITAG TCTC-3', M9 Z 132)¢}
S o] % PITA(5' - AAGCAGTGGT ATCAACGCAG AGTACAT - 3')o tigh dar A Zololw S A3 F7leE %3}
o=

olojA], AAlE WPZFEEE PIIA FolF =Zholn  (5'-GTGACTGGAG TTCAGACGTG TGCTCTTCCG  ATCTAAGCAG
TGGTATCAAC GCAGAGT-3', AEWZ 134) 2 WxE <z CA 5o]F =Zgholn (5'-ACACTCTTTC CCTACACGAC
GCTCTTCCGA TCTCAGAGGA GGGCGGGAAC AGAGTG-3', MEW3 135) e W¥H wp$-2= CAl Eol4 Zgo]y (5'-
ACACTCITTC CCTACACGAC GCTCTTCCGA TCTAAGGTGG AAACAGGGTG ACTGATG-3', A W3 136)E A}-&3lel PCRE <] 3
SEZ3}A . 450 WA 690bpe] PCR AHES we]dlal Pippin Prep (SAGE Science)ol 93] =3 3}it}t. ol
HELS th29] Zepolw& ARE3le] PCRE F7F 533k th: 5'-AATGATACGG CGACCACCGA GATCTACACX XXXXXACACT
CTTTCCCTAC ACGACGCTCT TCCGATC-3', M9 & 137, 2 5'-CAAGCAGAAG ACGGCATACG AGATXXXXXG TGACTGGAGT
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A1

L

.

3}7] Zol KAPA Library Quantification Kit (KAPA Biosystems)
).
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<210> 1
<211> 317
<212> DNA

<213> Mus musculus

<400> 1

gccagceccaa gtettcegeca tcagtcacce tgttteccace ttcectctgaa gagcetcgaga 60
ctaacaaggc cacactggtg tgtacgatca ctgatttcta cccaggtgtg gtgacagtgg 120
actggaaggt agatggtacc cctgtcactc agggtatgga gacaacccag ccttccaaac 180
agagcaacaa caagtacatg gctagcagct acctgaccct gacagcaaga gcatgggaaa 240
ggcatagcag ttacagctgce caggtcactc atgaaggtca cactgtggag aagagtttgt 300
ccegtgetga ctgttece 317
<210> 2

<211> 106

<212> PRT

<213> Mus musculus

<400> 2

Gly Gln Pro Lys Ser Ser Pro Ser Val Thr Leu Phe Pro Pro Ser Ser
1 5 10 15

Glu Glu Leu Glu Thr Asn Lys Ala Thr Leu Val Cys Thr Ile Thr Asp

20 25 30
Phe Tyr Pro Gly Val Val Thr Val Asp Trp Lys Val Asp Gly Thr Pro
35 40 45
Val Thr Gln Gly Met Glu Thr Thr Gln Pro Ser Lys Gln Ser Asn Asn
50 55 60
Lys Tyr Met Ala Ser Ser Tyr Leu Thr Leu Thr Ala Arg Ala Trp Glu
65 70 75 80

Arg His Ser Ser Tyr Ser Cys Gln Val Thr His Glu Gly His Thr Val

85 90 95
Glu Lys Ser Leu Ser Arg Ala Asp Cys Ser
100 105
<210> 3

<211> 314
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<212> DNA

<213> Mus musculus

<400> 3

gtcagcccaa gtccactcecece actctcaccg tgtttceccace ttcctctgag gagcetcaagg 60
aaaacaaagc cacactggtg tgtctgattt ccaacttttc cccgagtggt gtgacagtgg 120
cctggaaggc aaatggtaca cctatcaccc agggtgtgga cacttcaaat cccaccaaag 180
agggcaacaa gttcatggcc agcagcttcc tacatttgac atcggaccag tggagatctc 240
acaacagttt tacctgtcaa gttacacatg aaggggacac tgtggagaag agtctgtctc 300
ctgcagaatg tctc 314
<210> 4

<211> 105

<212> PRT

<213> Mus musculus

<400> 4

Gly Gln Pro Lys Ser Thr Pro Thr Leu Thr Val Phe Pro Pro Ser Ser

1 5 10 15

Glu Glu Leu Lys Glu Asn Lys Ala Thr Leu Val Cys Leu Ile Ser Asn
20 25 30

Phe Ser Pro Ser Gly Val Thr Val Ala Trp Lys Ala Asn Gly Thr Pro

35 40 45
Ile Thr GIn Gly Val Asp Thr Ser Asn Pro Thr Lys Glu Gly Asn Lys
50 55 60

Phe Met Ala Ser Ser Phe Leu His Leu Thr Ser Asp GIn Trp Arg Ser
65 70 75 80

His Asn Ser Phe Thr Cys Gln Val Thr His Glu Gly Asp Thr Val Glu

85 90 95
Lys Ser Leu Ser Pro Ala Glu Cys Leu

100 105

<210> 5
<211> 314
<212> DNA

<213> Mus musculus
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<400> 5

gtcagcccaa gtccactcece acactcacca tgtttceccace ttccectgag gagcetccagg 60
aaaacaaagc cacactcgtg tgtctgattt ccaatttttc cccaagtggt gtgacagtgg 120
cctggaaggc aaatggtaca cctatcaccc agggtgtgga cacttcaaat cccaccaaag 180
aggacaacaa gtacatggcc agcagcttct tacatttgac atcggaccag tggagatctc 240
acaacagttt tacctgccaa gttacacatg aaggggacac tgtggagaag agtctgtctc 300
ctgcagaatg tctc 314
<210> 6

<211> 105

<212> PRT

<213> Mus musculus

<400> 6

Gly Gln Pro Lys Ser Thr Pro Thr Leu Thr Met Phe Pro Pro Ser Pro

1 5 10 15

Glu Glu Leu Gln Glu Asn Lys Ala Thr Leu Val Cys Leu Ile Ser Asn

20 25 30

Phe Ser Pro Ser Gly Val Thr Val Ala Trp Lys Ala Asn Gly Thr Pro

35 40 45

Ile Thr GIn Gly Val Asp Thr Ser Asn Pro Thr Lys Glu Asp Asn Lys

50 55 60
Tyr Met Ala Ser Ser Phe Leu His Leu Thr Ser Asp GIn Trp Arg Ser
65 70 75 80
His Asn Ser Phe Thr Cys Gln Val Thr His Glu Gly Asp Thr Val Glu
85 90 95
Lys Ser Leu Ser Pro Ala Glu Cys Leu
100 105
<210> 7
<211> 314
<212> DNA
<213> Rattus norvegicus
<400> 7

gtcagcccaa gtccactccece acactcacag tatttccacce ttcaactgag gagctccagg 60

- 101 -



gaaacaaagc cacactggtg tgtctgattt ctgatttcta cccgagtgat gtggaagtgg 120
cctggaaggc aaatggtgca cctatctceccc agggtgtgga cactgcaaat cccaccaaac 180
agggcaacaa atacatcgcc agcagcttct tacgtttgac agcagaacag tggagatctc 240
gcaacagttt tacctgccaa gttacacatg aagggaacac tgtggagaag agtctgtctce 300
ctgcagaatg tgtc 314
<210> 8

<211> 105

<212> PRT

<213> Rattus norvegicus
<400> 8

Gly Gln Pro Lys Ser Thr Pro Thr Leu Thr Val Phe Pro Pro Ser Thr

1 5 10 15
Glu Glu Leu Gln Gly Asn Lys Ala Thr Leu Val Cys Leu Ile Ser Asp
20 25 30
Phe Tyr Pro Ser Asp Val Glu Val Ala Trp Lys Ala Asn Gly Ala Pro
35 40 45
Ile Ser Gln Gly Val Asp Thr Ala Asn Pro Thr Lys Gln Gly Asn Lys
50 95 60

Tyr Ile Ala Ser Ser Phe Leu Arg Leu Thr Ala Glu GIn Trp Arg Ser

65 70 75 80
Arg Asn Ser Phe Thr Cys Gln Val Thr His Glu Gly Asn Thr Val Glu
85 90 95
Lys Ser Leu Ser Pro Ala Glu Cys Val
100 105
<210> 9
<211> 314
<212> DNA

<213> Rattus norvegicus

<400> 9

accaacccaa ggctacgcecce tcagtcaccce tgttcccacce ttectctgaa gagcetcaaga 60
ctgacaaggc tacactggtg tgtatggtga cagatttcta ccctggtgtt atgacagtgg 120
tctggaaggc agatggtacc cctatcactc agggtgtgga gactacccag cctttcaaac 180

- 102 -
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agaacaacaa gtacatggct accagctacc tgcttttgac agcaaaagca tgggagactc 240
atagcaatta cagctgccag gtcactcacg aagagaacac tgtggagaag agtttgtccc 300
gtgctgagtg ttcc 314
<210> 10

<211> 105

<212> PRT

<213> Rattus norvegicus

<400> 10

Asp Gln Pro Lys Ala Thr Pro Ser Val Thr Leu Phe Pro Pro Ser Ser
1 5 10 15

Glu Glu Leu Lys Thr Asp Lys Ala Thr Leu Val Cys Met Val Thr Asp

20 25 30

Phe Tyr Pro Gly Val Met Thr Val Val Trp Lys Ala Asp Gly Thr Pro
35 40 45
Ile Thr GIn Gly Val Glu Thr Thr Gln Pro Phe Lys Gln Asn Asn Lys
50 95 60
Tyr Met Ala Thr Ser Tyr Leu Leu Leu Thr Ala Lys Ala Trp Glu Thr
65 70 75 80
His Ser Asn Tyr Ser Cys Gln Val Thr His Glu Glu Asn Thr Val Glu

85 90 95

Lys Ser Leu Ser Arg Ala Glu Cys Ser
100 105

<210> 11

<211> 314

<212> DNA

<213> Rattus norvegicus

<400> 11

gtcagcccaa gtccactceccec acactcacag tatttccacce ttcaactgag gagctccagg 60
gaaacaaagcC cacactggtg tgtctgattt ctgatttcta cccgagtgat gtggaagtgg 120
cctggaaggc aaatggtgca cctatctceccc agggtgtgga cactgcaaat cccaccaaac 180
agggcaacaa atacatcgcc agcagcttct tacgtttgac agcagaacag tggagatctc 240
gcaacagttt tacctgccaa gttacacatg aagggaacac tgtggaaaag agtctgtctc 300
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ctgcagagtg tgtc

<210> 12

<211> 105

<212> PRT

<213> Rattus norvegicus

<400> 12

Gly Gln Pro Lys Ser Thr

1 5

Glu Glu Leu Gln Gly Asn
20

Phe Tyr Pro Ser Asp Val

35

Ile Ser GIn Gly Val Asp
50
Tyr Ile Ala Ser Ser Phe
65 70
Arg Asn Ser Phe Thr Cys
85
Lys Ser Leu Ser Pro Ala
100
<210> 13
<211> 314

<212> DNA
<213

> Rattus norvegicus

<400> 13

Pro Thr Leu Thr Val Phe Pro Pro Ser Thr
10 15
Lys Ala Thr Leu Val Cys Leu Ile Ser Asp
25 30
Glu Val Ala Trp Lys Ala Asn Gly Ala Pro

40 45

Thr Ala Asn Pro Thr Lys Gln Gly Asn Lys
55 60
Leu Arg Leu Thr Ala Glu Gln Trp Arg Ser
75 80
GIn Val Thr His Glu Gly Asn Thr Val Glu
90 95
Glu Cys Val

105

accaacccaa ggctacgcecce tcagtcaccce tgttcccacce ttectctgaa gagcetcaaga

ctgacaaggc tacactggtg tgtatggtga cagatttcta ccctggtgtt atgacagtgg

tctggaaggc agatggtacc cctatcactc agggtgtgga gactacccag cctttcaaac

agaacaacaa gtacatggct accagctacc tgcttttgac agcaaaagca tgggagactc

atagcaatta cagctgccag gtcactcacg aagagaacac tgtggagaag agtttgtccc

gtgctgagtg ttcc

<210> 14
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<211> 105

<212> PRT

<213> Rattus norvegicus

<400> 14

Asp Gln Pro Lys Ala Thr Pro Ser Val Thr Leu Phe Pro Pro Ser Ser

1 5 10 15

Glu Glu Leu Lys Thr Asp Lys Ala Thr Leu Val Cys Met Val Thr Asp

20 25 30

Phe Tyr Pro Gly Val Met Thr Val Val Trp Lys Ala Asp Gly Thr Pro

35 40 45

Ile Thr GIn Gly Val Glu Thr Thr Gln Pro Phe Lys Gln Asn Asn Lys

50 55 60
Tyr Met Ala Thr Ser Tyr Leu Leu Leu Thr Ala Lys Ala Trp Glu Thr
65 70 75 80
His Ser Asn Tyr Ser Cys Gln Val Thr His Glu Glu Asn Thr Val Glu
85 90 95
Lys Ser Leu Ser Arg Ala Glu Cys Ser
100 105
<210> 15
<211> 23
<212> DNA
<213> Artificial Sequence
<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic

primer"
<400> 15
gcatggecta gagataacaa gac 23
<210> 16
<211> 23
<212> DNA
<213> Artificial Sequence

<220><221> source

- 105 -
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<223> /note="Description of Artificial Sequence
primer"

<400> 16

ggccttggat aacctcagga tac

<210> 17

<211> 28

<212> DNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence
probe"

<400

> 17

tccatcccaa tagatctcat tccttece

<210> 18

<211> 22

<212> DNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence
primer"

<400> 18

ccctgtcaag tctccaaggt tg

<210> 19

<211> 20

<212> DNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence
primer"

<400> 19

cactgtggcc caaggatcac

<210> 20

<211> 23

. Synthetic

. Synthetic

. Synthetic

. Synthetic
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<212> DNA
<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence:

probe"
<400> 20
cactctgccc agggagtgtce tgg
<210> 21
<211> 25
<212> DNA
<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence:

primer"
<400> 21
gcatggccta gagataacaa gactg
<210> 22

<211> 19

<212> DNA
<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence:

primer"
<400> 22
gtgctcttce cttgggaga
<210> 23
<211> 23
<212> DNA
<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence:

probe"
<400> 23

tccatcccaa tagagcgatc gca

omn
1]
Jm
el

Synthetic

23
Synthetic

25
Synthetic

19
Synthetic

23
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<210> 24
<211> 19
<212> DNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence:

primer"
<400> 24
ggtggagagg ctattcgge
<210> 25
<211> 17
<212> DNA
<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence:

primer"
<400> 25
gaacacggcg gcatcag
<210> 26
<211> 23
<212> DNA
<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence:

probe"
<400> 26
tgggcacaac agacaatcgg ctg
<210> 27
<211> 21
<212> DNA
<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence:

oin
1]
Jm
el

Synthetic

19
Synthetic

17
Synthetic

23
Synthetic
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primer"
<400> 27
agctgaatgg aaacaaggca a
<210> 28
<211> 19
<212> DNA
<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence:

primer"
<400> 28
ggagacaatg ccccagtga
<210> 29
<211> 31
<212> DNA
<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence:

probe"
<400> 29
tgacatgaac catctgtttc tctctcgaca a
<210> 30
<211> 19
<212> DNA
<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence:

primer"
<400
> 30
ccaccgccaa gttgacctce
<210> 31
<211> 23

<212> DNA

oin
1]
Jm
el

21
Synthetic

19
Synthetic

31
Synthetic

19

- 109 -
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<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence:

primer"
<400> 31
tgaaggacta aggcccagga tag
<210> 32
<211> 21
<212> DNA
<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence:

probe"
<400> 32

agtacagcaa gggcccagcece t

<210> 33

<211> 19

<212> DNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence:

primer"
<400> 33
tggctcagtg acaagagtc
<210> 34
<211> 19
<212> DNA
<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence:

primer"
<400> 34
ccagggacac agcctttge

<210> 35

omn
1]
Jm
el

Synthetic

23
Synthetic

21
Synthetic

19
Synthetic

19
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<211> 22

<212> DNA
<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence:

probe"
<400> 35
tgcattgcag agaccaggga cc
<210> 36
<211> 17
<212> DNA
<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence:

primer"
<400> 36
tgcggecgat cttagcec
<210> 37
<211> 21
<212> DNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence:

primer"
<400> 37
acgagcgggt tcggeccatt ¢
<210> 38
<211> 18
<212> DNA
<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence:

probe"

oin
1]
Jm

el

Synthetic

22
Synthetic

17
Synthetic

21
Synthetic

-111 -

10-2492433



<400> 38

ttgaccgatt ccttgecgg
<210> 39

<211> 20

<212> DNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence
primer"

<400> 39

tgtcgggcgt acacaaatcg

<210> 40

<211> 20

<212> DNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence
primer"

<400> 40

gggcgtcggt ttccactatce

<210> 41

<211> 22

<212> DNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence

probe"
<400> 41
ccgtectggac cgatggetgt gt
<210> 42
<211> 23
<212> DNA

<213> Artificial Sequence

. Synthetic

. Synthetic

. Synthetic
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<220><221> source

<223> /note="Description of Artificial Sequence
primer"

<400> 42

cgacgtctgt cgagaagttt ctg

<210> 43

<211> 19

<212> DNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence

primer"
<400

> 43

cacgccctec tacatcgaa

<210> 44

<211> 24

<212> DNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence
probe"

<400> 44

agttcgacag cgtgtccgac ctga

<210> 45

<211> 20

<212> DNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence
primer"

<400> 45

aacaaccgag ctccaggtgt

<210> 46

. Synthetic

. Synthetic

. Synthetic

. Synthetic
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<211> 19
<212> DNA
<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence:

primer"
<400> 46
agggcagcct tgtctccaa
<210> 47
<211> 24
<212> DNA
<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence:

probe"
<400> 47
cctgccagat tctcaggctc cctg
<210> 48

<211> 20

<212> DNA
<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence:

primer"
<400> 48
ggaggtcagg aatgagggac
<210> 49
<211> 21
<212> DNA
<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence:

primer"

<400> 49

oin
]
Jm
el

Synthetic

19
Synthetic

24
Synthetic

20
Synthetic
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cacttgctca ctgcaaaagc a 21
<210> 50

<211> 37

<212> DNA

<213> Artificial Sequence

<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
probe"
<400> 50
tgtgggattt tggaattcta tctcactgat aggaaag 37
<210> 51
<211> 22
<212> DNA
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
primer"
<400> 51
gcagagagga ttcaagagct gg 22
<210> 52
<211> 21
<212> DNA
<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
primer"
<400> 52
tttttgcaat gcttcacctg a 21
<210> 53
<211> 28
<212> DNA
<213> Artificial Sequence

<220><221> source

- 115 -
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<223> /note="Description of Artificial Sequence
probe"

<400> 53

caggtgtctg tattggaggt caatggca

<210> 54

<211> 19

<212> DNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence

primer"

<400> 54

gatttgctga gggcagggt

<210> 55

<211> 21

<212> DNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence
primer"

<400> 55

ccccaagtct gatccttect t

<210> 56

<211> 30

<212> DNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence
probe"

<400

> 56

ccttcatact cttgcatcct ceccttcteca

<210> 57

<211> 20

. Synthetic

. Synthetic

. Synthetic

. Synthetic
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<212> DNA
<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence:

primer"
<400> 57
gctgaccaac gatcgcctaa
<210> 58
<211> 19
<212> DNA
<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence:

primer"
<400> 58

taagcgccac actgcacct

<210> 59

<211> 35

<212> DNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence:

probe"
<400> 59
ttccttetet tectgtgactc aattatttgt ggaca
<210> 60
<211> 19
<212> DNA
<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence:

primer"
<400> 60

aactgctgat gcactgggce

omn
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el

Synthetic

20
Synthetic

19
Synthetic

35
Synthetic

19
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<210> 61

<211> 19

<212> DNA
<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence:

primer"
<400> 61
tgaatgcatg gagttggcc
<210> 62
<211> 32
<212> DNA
<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence:

probe"
<400> 62
tctcetttge agtggettaa ttagctgagt ca
<210> 63
<211> 20
<212> DNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence:

primer"
<400> 63
ccctggtgaa geatgtttge
<210> 64
<211> 20
<212> DNA
<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence:

oin
1]
Jm
el

Synthetic

19
Synthetic

32
Synthetic

20
Synthetic
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primer"
<400> 64
tgtggectgt ctgcecttacg
<210> 65
<211> 26
<212> DNA
<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence:

probe"
<400> 65
ccaagcagga ggtgctcagt tcccaa
<210> 66
<211> 21
<212> DNA
<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence:

primer"
<400> 66
gggacaggtg aagggcctat ¢
<210> 67
<211> 20
<212> DNA
<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence:

primer"
<400> 67
tggtccacag gatgcagttg
<210> 68
<211> 29

<212> DNA

oin
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el

20
Synthetic

26
Synthetic

21
Synthetic

20
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<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence:

probe"
<400> 68
cgcacctgta tctaaccagt cccagcatc
<210> 69
<211> 21
<212> DNA
<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence:

primer"
<400
> 69
cacacctaga ccccggaagt ¢
<210> 70
<211> 21
<212> DNA
<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence:

primer"
<400> 70
tcgetttgee agttgattcet ¢
<210> 71
<211> 24
<212> DNA
<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence:

probe"
<400> 71

tccacactgt cggctgggag ctca

omn
1]
Jm
el

Synthetic

29
Synthetic

21
Synthetic

21
Synthetic

24
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<210> 72

<211> 19

<212> DNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence:

primer"
<400> 72
cgcttcaatg acccaacca
<210> 73
<211> 22
<212> DNA
<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence:

primer"
<400> 73
tgttgaaacg taatccccaa tg
<210> 74

<211> 22

<212> DNA
<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence:

probe"
<400> 74
ctcccaccag gtgccacatg ca
<210> 75
<211> 21
<212> DNA
<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence:

primer"

Synthetic

19
Synthetic

22
Synthetic

22
Synthetic
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<400> 75

gggctacttg aggaccttge t
<210> 76

<211> 23

<212> DNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence
primer"

<400> 76

gacagccctt acagagtttg gaa

<210> 77

<211> 20

<212> DNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence
probe"

<400> 77

cagggcctcc atcccaggca

<210> 78

<211> 24

<212> DNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence
primer"

<400> 78

agtgcaaaca gcaagatgag atct

<210> 79

<211> 19

<212> DNA

<213> Artificial Sequence

. Synthetic

. Synthetic

. Synthetic
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<220><221> source

<223> /note="Description of Artificial Sequence
primer"

<400> 79

ggcgetgage agaaaacaa

<210> 80

<211> 27

<212> DNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence

probe"

<400> 80

agaccaccaa gaaggcccag agtgacc

<210> 81

<211> 23

<212> DNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence
primer"

<400> 81

aagaccagga gctctgecta agt

<210> 82

<211> 22

<212> DNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence
primer"

<400

> 82

cccatcacga actgaagttg ag

<210> 83

. Synthetic

. Synthetic

. Synthetic

. Synthetic
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<211> 28
<212> DNA
<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence:

probe"
<400> 83
ccccagtgtg tgaatcactc taccctcece
<210> 84
<211> 22
<212> DNA
<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence:

primer"
<400> 84

cccttcatga tgcetttgtca te

<210> 85

<211> 22

<212> DNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence:

primer"
<400> 85
gtagtggcaa aggcagattc ct
<210> 86
<211> 23
<212> DNA
<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence:

probe"

<400> 86

oin
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Synthetic

28
Synthetic

22
Synthetic

22
Synthetic
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ccttcactce ccgaatgece tcc 23
<210> 87

<211> 21

<212> DNA
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
primer"
<400> 87
gcectgetece agtcttatte ¢ 21
<210> 88
<211> 18
<212> DNA
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
primer"
<400> 88
ctgegtetgg getttget 18
<210> 89
<211> 24
<212> DNA

<213> Artificial Sequence

<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
probe"
<400> 89
ccacagatcc caagttgagc ctgce 24
<210> 90
<211> 20
<212> DNA
<213> Artificial Sequence

<220><221> source
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<223> /note="Description of Artificial Sequence
primer"

<400> 90

gtgagcggta ccctggaatc

<210> 91

<211> 21

<212> DNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence
primer"

<400> 91

agcctegtcet tcggtcagga ¢

<210> 92

<211> 22

<212> DNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence
probe"

<400> 92

tgaacgattc tctgggtcca cc

<210> 93

<211> 22

<212> DNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence

primer"
<400> 93
cctgagccag gatggaatga ag
<210> 94

<211> 24

. Synthetic

. Synthetic

. Synthetic

. Synthetic
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<212> DNA
<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence:

primer"
<400> 94
ggccgtgatt taagaggttg ttag
<210> 95
<211> 26
<212> DNA
<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence:

probe"
<400
> 95
actgtggacc ccagataatt cccctg
<210> 96
<211> 21
<212> DNA
<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence:

primer"
<400> 96
gagtgcagtg gcagaatctt g
<210> 97
<211> 19
<212> DNA
<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence:

primer"

<400> 97

oin
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Synthetic

24
Synthetic

26
Synthetic

21
Synthetic
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ggcagggage attggtaga 19

<210> 98
<211> 24
<212> DNA
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
probe"
<400> 98
tactgaaatc tcagcctcce aggce 24
<210> 99
<211> 19
<212> DNA
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
primer"
<400> 99
tggctccage tcaggaaav 19
<210> 100

<211> 23

<212> DNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
primer"

<400> 100

cccgggagtt acagtaatag tca 23

<210> 101

<211> 25

<212> DNA

<213> Artificial Sequence

<220><221> source
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<223> /note="Description of Artificial Sequence
probe"

<400> 101

cacagcttcc ttgaccatca ctggg

<210> 102

<211> 21

<212> DNA

<213

> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence
primer"

<400> 102

ccagcccacc caattatgcet a

<210> 103

<211> 22

<212> DNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence
primer"

<400> 103

gcgtttaggg ccaggtacaa at

<210> 104

<211> 26

<212> DNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence
probe"

<400> 104

tggatctgtc aaacactttc agagca

<210> 105

<211> 19

. Synthetic

. Synthetic

. Synthetic

. Synthetic
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<212> DNA
<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence:

primer"
<400> 105
gaggctgcag ggatgtaac
<210> 106
<211> 22
<212> DNA
<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence:

primer"
<400> 106
cccattccag gtccaattct ca
<210> 107
<211> 28
<212> DNA
<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence:

probe"
<400> 107
tttgtaaagt gcataacaca gaccctga
<210> 108
<211> 24
<212> DNA
<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence:

primer"

<400> 108
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Synthetic

19
Synthetic

22
Synthetic

28
Synthetic
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gggtacaatg agacaagaat caga 24
<210> 109
<211> 25
<212> DNA
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
primer"
<400> 109
gaaaggcaaa cacaagtcac agatg 25
<210> 110
<211> 25
<212> DNA
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic

probe"

<400> 110
tcagccctct ggaatgtaag gatca 25
<210> 111
<211> 25
<212> DNA
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
primer"
<400> 111
gctgcatctt ctcaagtctt taagt 25
<210> 112
<211> 23
<212> DNA
<213> Artificial Sequence
<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
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primer"
<400> 112

gggaaccagt caggaactca tac

<210> 113

<211> 23

<212> DNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence:

probe"
<400> 113
taagcagacc tatgcatcgce tca
<210> 114
<211> 22
<212> DNA
<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence:

primer"
<400> 114
gtgctecttg tteecttcac ag

<210> 115

<211

> 24

<212> DNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence:

primer"
<400> 115
ctgaagcatc tgcaccatca aatc
<210> 116
<211> 21

<212> DNA

oin
]
Jm
el

23
Synthetic

23
Synthetic

22
Synthetic

24
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<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence:

probe"
<400> 116
ccacccacat gtgccegtgt g
<210> 117
<211> 100

<212> DNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence:

polynucleotide"

<400> 117

ccctattcac tgagttctgg aagctctget atttccatga tcgttcacac tgacccectgt

tgatcttacc ggtaccgaag ttcctattcc gaagttccta

<210> 118

<211> 100

<212> DNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence
polynucleotide"

<400> 118

ttctctagaa agtataggaa cttcctaggg tttcaccggt ggcgegecga tgtacatcag

ttcagtctgg aaaggtggaa cagctccagg tgaaggcagg
<210> 119

<211> 150

<212> DNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence

polynucleotide"

oin
]
Jm
el

Synthetic
21

Synthetic
60
100

. Synthetic
60
100

. Synthetic
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<400> 119

ctctacgggt gatgttcatc taaggtgaca ggagtcagtg agggcttctc aagctttatc
tatgtcgggt gcggagaaag aggtaatgaa atggcactcg agecctgetg gtgecttetg
ttgtatccac gccttcagta gatttgatga

<210> 120

<211> 100

<212> DNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
polynucleotide"

<400> 120

gagtttttce ctttcctgte tgtcgaagge taaggtctaa gectgtcetgg tcacactagg

taaagaattt ctttcttctc tagatgcttt gtctcatttc

<210> 121

<211> 100

<212> DNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
polynucleotide"

<400> 121

tatgtcactg gaatttagag tagtgtgtgg aatgtcttgg caacctggac acgcgtectg

gcacccagtg agaaagtggce cctgagggag aggctcatag

<210> 122

<211> 100

<212> DNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
polynucleotide"

<400> 122

agcagccgac atttagcaaa gaggattgga aaatgaaccc ccccttaaaa tacagttaaa
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cacagaggag ggagcaaacc ggtataactt cgtataatgt
<210> 123

<211> 130

<212> DNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic

polynucleotide"

<400> 123

atgctatacg aagttatgtc gacctcgagg gggggcccgg taccatctat gtcgggtgceg

gagaaagagg taatgaaatg gtctcattcc ttccctgtct caaggcataa tggttcaata

tgcacctgta

<210> 124

<211> 100

<212> DNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
polynucleotide"

<400> 124

ttctctccaa gacttgaggt getttttgtt gtatactttc cctttcectgta ttctgettca

tacctatact ggtaccgaag ttcctattcc gaagttccta

<210> 125

<211> 140

<212> DNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
polynucleotide"

<400> 125

ttctctagaa agtataggaa cttcctaggg tttcaccggt ggcgegectg ccatttcatt

acctctttct ccgcacccga catagataag ctttggattg gattcagtga gcaagaattc

acaaacacaa tggacttatc

- 135 -

100

60
120

130

60

100

60
120

140

SSS0l 10-2492433



<210> 126

<211> 100

<212> DNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
polynucleotide"

<400> 126

ttctctccaa gacttgaggt getttttgtt gtatactttc cctttctgta ttctgettca

tacctatact ggtaccgaag ttcctattcc gaagttccta

<210> 127

<211> 100

<212> DNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
polynucleotide"

<400> 127

ttctctagaa agtataggaa cttcctaggg tttcaccggt ggcgegecce cctgetggtg

ccttttgttg tatccacgecc ttcagtagat ttgatgatge

<210> 128

<211> 100

<212> DNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
polynucleotide"

<400> 128

ttctctccaa gacttgaggt getttttgtt gtatactttc cctttcectgta ttctgettca

tacctatact ggtaccgaag ttcctattcc gaagttccta

<210> 129

<211> 100

<212> DNA
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<213> Artificial Sequence
<220><221> source

<223> /note="Description of Artificial Sequence

polynucleotide"

<400> 129

oin
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Jm
el

. Synthetic

ttctctagaa agtataggaa cttcctaggg tttcaccggt ggegegecga tgtacatcag 60

ttcagtctgg aaaggtggaa cagctccagg tgaaggcagg

<210> 130

<211> 20

<212> DNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence
oligonucleotide"

<400> 130

cgacctgatg cagctctcgg

<210> 131

<211> 24

<212> DNA

<213> Artificial Sequence
<220

><221> source

<223> /note="Description of Artificial Sequence
primer"

<400> 131

cacyagtgtg gecttgttgg cttg

<210> 132

<211> 24

<212> DNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence
primer"

<400> 132

100

. Synthetic

20

. Synthetic

24

. Synthetic
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caccagtgtg gecttgttag tecte 24
<210> 133

<211> 30

<212> DNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
oligonucleotide"

<400> 133

cccatgtact ctgecgttgat accactgett 30

<210> 134

<211> 57

<212> DNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
primer"

<400> 134

gtgactggag ttcagacgtg tgctcttccg atctaagcag tggtatcaac gcagagt 57

<210> 135

<211> 56

<212> DNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic

primer"
<400> 135
acactctttc cctacacgac gectcttceccga tctcagagga gggcegggaac agagtg 56
<210> 136
<211> 57
<212> DNA
<213> Artificial Sequence

<220><221> source
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<223> /note="Description of Artificial Sequence: Synthetic
primer"

<400> 136

acactctttc cctacacgac gectcttceccga tctaaggtgg aaacagggtg actgatg

<210> 137

<211> 67

<212> DNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic

primer"

<220><221> modified_base

<222> (30)..(35)

<223> a, c, t, g, unknown or other

<400> 137

aatgatacgg cgaccaccga gatctacacn nnnnnacact ctttccctac acgacgctct

tccgatc

<210> 138

<211> 63

<212> DNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
primer"

<220><221> modified_base

<222> (25)..(29)

<223> a, c, t, g, unknown or other

<400> 138

caagcagaag acggcatacg agatnnnnng tgactggagt tcagacgtgt gctcttccga

tct
<210> 139
<211> 20

<212> DNA
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<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
oligonucleotide"

<400> 139

gtacatcttg tcttcaacgt 20

<210> 140

<211> 21

<212> DNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
oligonucleotide"

<400> 140

gtccataatt aatgtagtta ¢ 21
<210> 141
<211> 27
<212> DNA
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
primer"
<400> 141

aagcagtggt atcaacgcag agtacat 27
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