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L. — PPy 175 5 () M e g 10 2 B (ATD) RARAE , HAFAEAE T, Ho B2 /7 1 ISEQ 1D
NO.5. 9811 Ffr7 o

2. —FRATDEG RAZARR) i A% 2 , FAFEAE T, Fr s i BR B W 2w 85 7 A2 SEQ 1D NO.5.9
BRI P 91 s LA ), Ik S b3 A% IR 1 % H R 7 21 N SEQ 1D NO.6. 108K 127K

3. — P AL ATD R 58 745 4 o b5 A% IR 1) A4, SLARRAEAE T, Bl #8046 40 & 9m b5 SEQ 1D
NO. 5,98 L1 B/ S BE IR 7 B A% 1 R J7 81 s ALIE ), IR f& £ 2 SEQ 1D NO.6. 108127
AR RIT

4. —Fham vl SR A L sh WAl i, FARAEAE T, Frid A s A e A2 & A SEQ 1D
NO. 5981 1 BT~ R LR 7 F1 [ ATDER S AR A4 s Bk Al AU L3l 4n B il g CHO

5 AU ELR L FITIAATDRE 58 A5 44 BRI EE SR 2 BT AZ I BRI 2 5K 3 Fir 3 2844 1/ BSORU) 22
SR AT 41 T BN B AR R 1 0 e S oA S R0 7 R P TR AU B e g S A/ B Ak
i 30 Hh i B2 L ARG B, IR B (A RTaE B Bk AR BUAR (ScFv) JFab B BX F (ab’ ) o A BL VTR
HERUR R Z R B A EA .

6 . — PPA DR I AR A4 7E 57 106 33 A TNF-adii Ak A (R B2 T, HAFAEAE T, Fr il ATD R S AR 44 1)
FHMR T HMISEQ ID NO.5.98% 11 iR

7. — PO ATDES (1) Jm A0 A% I , FLRREAE T, BTl 9w A% B 1) 4% 1 B2 /3 B WISEQ 1D
NO. 1617 o

8. — M E AL I ATDRE g A A% BR () B A4 , HARFAEAE T, Fridh 8804449 27 SEQ 1D NO. 16
N R T

9. — PhAN B BAE N T LB 40 , SLRRAEAE T, BT iR 41 B B 40 B 3. % SEQ 1D NO. 167
ZE R A s Bk e A 213048 e pide CHO

10 AR ZER T BT Il ¥ 1R BRI 2 3R 8 B ik 8044 A / BB 22 3R 9 v 3k 44 T B4 B 7E 22 1
75346  POAA 512 R 7 38 AR TR A MO B A SR AR P g SR/ B AAR R 3% R B R A BRI
(), B3R ATk [ AR SR HAE (ScFv) JFab i BX F (ab’ ) o 7 BE BB HLAE K3k . %
K B EEE .
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— A IDEER TR R H N A

BR G
[0001] A W] J T2 A AR AR TR U, AR S — R ATDRE R AZ 1 S H B AT o

BHREAR

[0002]  iE202 40, EE 2K PURZIYI R FE R A ARG TT R EAS T 2 3 i o B
BT IEPUE AR B E B R Z — 2 JUER B SR N 7 s o BRI T 044 0 e R 2 A
TIVEAC I AR AT R AR R3S Wk TR A JEE s TR RE 7S L 4T e 7 DA BV L B W0 20 L R s o W
TR JEE 3N TR s AR B J R R G EAT SR AL I R AR IR AR 35 9 - 1) ) H 5 B PCR DNAZKC
A FE A BE LA A E A S VR IRAG AR R AR, 2) i B 7] S A A TURL R L B G
HH LAY 40 B B T BRI, e AR, 3) vt B AR R MR A R AR 4 B DA B JEoR
FoAR S LA (W TR 44 BCE TR M an i (AT B B 9P 6 AL EfUIR B A R RIS
P& Szt sl A R AL S S8 07 H 5 e An e s SR B A B B0 22 5], 72 25 Rl L 75 v
W2 PEUNAR A X BUAR I e 5 SN2, AT 52 A A4 R 182 FH A 24 28800 R T L3 P
0 7 A A i 27 ) 0 A4 £ 25 A RS 1 T B T A A B B B A, HOZ R Ik 32 3
TR 2 R

[0003]  JT+ Jm 4 ofe A 200 i v A3 A8 1 B AE 0 SR, » A AT IRAE B F) Resiat v, 38
T U5 -3 0 e e W 8 I (ATD) 5 s g 5 2 7 A B s g A o R R AR R PR AR
T A E5 AR Sr0A (4) e Sr AR  RT g FAt 1 Bailo R) 0k, PR B 0V L sh P 4 i oA i34k
315 SOV N 70 A4 FEE 7R R 55 A4 4 i s SR AR (SHM) BB R A8 K, R A4 P S R ) Rl 7
BEAT JUAASE A T B o IR R PR BEA - & T AR =307 - 1) W PR A B R AL R
(T2, 2) P HUAR TR E (1) R s AL R AR A M R 1, 3) vt X 7 e B 38 AT 0 0 i B 0 IR () i A4k
RAAK %V 6 ANBEW HI T ik i id , ICge 08 N A T 2 KB (1 (0 kA, A0 HL A e PR3
I, SR 22 K B S AR R SE A AR BT, TR T 2 IRE A SR 2RI BE A

[0004] N AN — LeBiF AN R IEATDECR AR A FIZE AL sh P am i b 57 1 4% 5 Y
TR T BGA RS, 3T H DI AEAR SR — S804 BEAT 17 28 1 77 BCGAAR AL, o SR T IX 24 5
S ERAFAELL TN ERRE : 1) AR AR E A R T EUER BRI T PR
sa. AT DBR 7 SRAZHUAREE DR 1 58 S48 0l 1) 40 Mo R , A A BT 52 K & KPR ATD s b . ATD
WEERAAIDH &, 25845, AR A2 ZRATDIG 1 ; 2) FRAFFE 1) R R B Andudg i) 4
AR PR HE , 51 7 77 55 398 P 75 I TRJ G o ZE AR DRABEZE <m0 AR, ik tH —RAR E Homr ik
R [ CHOA L (2 WL B MIZ1L201410803422. 2) , A i A4S Ml 7 s kA i e R 3R B v
BE 08 71 FCRE O I TV AP35 0 58 2 N K B A4 S R 0 K AR v

[0005]  Z& (k-

[0006] |.Martin A,et al.Somatic hypermutation of the AID transgene in B and
non-B cells.Proc Natl Acad Sci USA 99:12304-12308.

[0007]  2.Chuan Chen,et al.Coupling recombinase-mediated cassette exchange

with somatic h ypermutation for antibody affinity maturation in CHO
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cells.Biotechnology&Bioengineering,2016,113 (1) :39-51.

[0008] 3.Meng Wang,et al.AID up—mutants isolated using a high—throughput
screen highlight the immunity/cancer balance limiting DNA deaminase
activity.Nat Struct Mol Biol.2009]July,16(7) :769-776.

[0009] 4.1to,S.,et al.Activation—induced cytidine deaminase shuttles between
nucleus and cytoplasm like apolipoprotein B mRNA editing catalytic
polypeptide 1.Proc Natl Acad Sci U S A,2004.101 (7) :p.1975-1980.

[0010] 5.Gajula,K.S.,et al.High—throughput mutagenesis reveals functional
determinants for DNA targeting by activation—induced deaminase.Nucleic Acids
Research,2014.42 (15) :p.9964-9975.

[0011] 6.Wang C L,et al.Genome-wide somatic hypermutation[]J].Proceedings of
the Nation al Academy of Sciences,2004,101 (19) :7352-7356.

[0012] 7.Yoshikawa K,et al.AID Enzyme-Induced Hypermutation in an Actively
Transcribed Gene in Fibroblasts.Science,2002,296 (5575) :2033.

[0013] 8.Chen S,et al.Affinity maturation of anti—-TNF-alpha scFv with
somatic hypermutatio n in non-B cells.Protein&Cell,2012,3 (6) :460-469.

LZRAE

[0014] & X BRI BARAF LR B, AR B BT 22 AR IR AR [ A2 « 2T 4 s it 5L 80
WA AR 3 22, )R A] Bed it 22 RE b M oAk RARAE /A8 e dds , HL7E Al B AN sz iy S 4
Y ML) A A7 AT 38R 7T

[0015] AR B IR NI ST ATD A A 5 R0 A4 7 AR AR R ) B2, AL 2 HL AT B s AR K
RV ATDREE AR A k38 , 1 L 22 3 A TDR Com R A% 3 HH (5 5 (NES) , ATDE P 7E 40 i 4% v 5%
£, RAZRE S 380 o e Ak, ATHE R W g i 1 B A 58 iy A 1 I A TD Il 5% A2 4
(T821,K10E/E156G/T821,R119GHID118A/R119G/K120R/A121R) . iX LS ATDEG FE 1K B8 7578
CHOZH B Hh AR FEAE F , $ mr oA S IR P 22 R MR 7= AR e (A VR N BIR AL o AR B b, AT 222
T AIDEGZAR 4K, 45 H N B A PR RUZE IR AT 1 CHOZR SR B AR HEAL 7 & L K I DL B 528 J7 947
HERGHEAHE R RLRE.

[0016]  SysSEIRAK B B 1Y, AR IR IE I N EEART %

[0017] AR EHHRHE T —FRATDREE R AR A, HZ LR 7 WISEQ 1D NO.5. 9811 FT7R.
[0018] AR BHILIRAE T —FRATDER R ARARI Smdd L (8], HoRR % gt ™ 42 SEQ 1D NO. 5,98k
VIR Z R T 51 s LI i BT IR gmbs 2 (R K 1 R J7 51 A SEQ. 1D NO. 64 10EK 1 257w o
[0019] AR EHFRAL T — P & ATDRE SR AR A 1 244 , Bridk B4 5 93 SEQ 1D NO. 5,98k
VLR 2 B2 7 I AR R T 1

[0020]  fLikfy, EiRERIAM A SEQ ID NO.6. 10EK L 2FT R A% EH IR 751 o

[0021] AR EHRAL T —Fh et s Ak A L3 an e, Brid 4n i 2.7 H A SEQ 1D NO.5.9
B R 2 LR 7 51 I ATDRR 5 A8 44 s Firad ={E s SL 304 40 o L 1% CHOAH fid

[0022] AR BRI 7 —FPATDE IS 44  FHLgmbD A% IR B, 7 FL m b A% IR 1Y) 3044 . 41 B B 4t
JAE 8 (1 B2 IR 346 0 51 A 38 s ol T REAL o5t oA I 346 L RN/ Bk AR A 2 ST



CN 109402096 A w BB B 3/14 7

W R S FIdR A TDER S8 AR AR (1) 2 AL B 7 ZU WISEQ 1D NO.5. 9811 Fi 7 o

[0023] AR B4R 7 —FPA TDRE I AR 4R A i 1% B AL TNF-afu Ad v (19 B2 A, Fir il ATDRR 5 A8
PRI LR 7B ASEQ 1D NO.5. 98K 11 iR

[0024] AR EHERAL T — PRI ATDER 1) Jm b5 % IR , BT A 4% 1R 7 FI WISEQ 1D NO.16
Fiowe

[0025] A BHRME T — R0 A SEQ 1D NO. 16/ AA 40 T s Al AR L sh W 40 i Brik Ak
NI LB A Mo e CHOZH A .

[0026] iR AL T ATDER 1) 4 A AZ 7 B2 L A 40 1 Bl A PR 7L 300 4l e A 8 (1 3R 2 K
T PO SN 77 B P T AR i | oA o A8 2 4 S A/ BB A4 B e P B R A

[0027]  fRI%E I, A K B TR & A AT 3k E Bl BBE A (ScFv) (Fab Bt .F (ab’ ) o A BLL R
HETUR ORI Z R B A E A

[0028] A B 2 SR -

[0029] 1.7 W] BRI (K AT DIl 58 28 44 76 CHOZH Jifa v 1) 52 A8 B8 7 8 25 1958 , At T BF AR A
AIDRe 4R LA & T 2 RS R AT = & M HUAR TR

[0030] 2 A% B FRMLAYATDREG 5 AR AR R B i CHOZH B O 4735 28, B A T iR A e L BR
GRAR T ) R v 8K S R A S D T I

Bft =15 R

[0031]  [&|1.ATD R HR AR L i n P o

[0032]  A.BEFAERIATDZE #4) (G HE) ,mATD CINERJR) FThATD (CAJR) FY 8 A5 R A 1A 5

[0033]  B.MIFRNESEE MR ATD IR AF AL 14 ,mATD-de 1 (FRIE) ,hATD-del (NI ;

[0034]  C. MFRNESES M IF 40 & K10E/T821/E1566 ;i RAZ I ATD IR AL A4 45 14y 7 i ,mATD-
del-K10E/T821/E156G (§ ¥4 , fil SmAID-plus) ,hAID-del-K10E/T821/E156G (N, & 5
hAID-plus) .

[0035]  ATDEE I A4E 4% E or 45 b 48 (NLS) , 4% i I &5 A 45 (NES) , AL A5 ik (Catalytic
domain) FIAPOBECH [ £ 454445, (APOBEC protein—like domain) .

[0036]  [&[2. fif HHGFPIEAZ A& (GFP*) 1E Ay o5 2 DR AR I A TD IR 2% 22 1) Ji B 7 = I o 0
pEGFP—C1 (Clontech) B4 H GFP AL PR o [ — ANRGYW/R A AL # i il it SR 5l — 2 1k
RS FTAG , F EEGF P . GFP*AE (51 S S AR A IR AT B )™ AR RAZ AT TAG I AR il e e B A, AT
18 A AT DA PR 5 AR 9 o i v UK MG EP 2 S 1 P 2 R B2 T BA 43 A e AT AR 1 7K
[0037]  [&]3. | FHGFPH 5 2 PR A INATD S ARAR SEAR A Z2 JFLL - ki S €458, FLA : K IAPC
P, QUIX IR T RAAEEE M 73 EE o A RAEAEAT 4 42 09 B 140 e s B A% 4% 1 pCDNA3. 1
(+) ~GFPmf) {1 P % BB AL s C A GemATD , D ZemATD-de 1, E 5 BEmA I D-plus , F B 4EhATD, G
EUhATD-del, H B L hATD-plus (C-H[F N5 4% 7 pCDNA3. 1 (+) -GFPm) .

[0038] 4. I FHHGFPHR 15 3 DA A6 AN [H] A TDZE AR A4 ) 548 R 2R L %58 o AmA TD U A b it
SfmAID-del .mAID-plus.hAID-del hAID-plusHdfiHE4T H— AL AR, b B RAD R R 72 e i
B0 2 2 M A (TTEST) 78 )R 265 E 2L aill B it ATt %38 IRP<0. 05, 3R 7RP<0 . 01 , ik
FIRP<0.001,
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[00391 |5 . Il FHATDZS A5 44 7E CHOZM g i TNF a4 HEAT S5 A 7 AL , ASFIATD XA
(5 H0AK F7 51035 5 (1) SRAEIMZELL L o INF-a 7 AR 8 3 P ARAL IR B A i 4, TNF-a—mopt i
INGIZIR T HIACE) P smATDR R B A ZUATD , mATD-p Llus FRARAIDTREAZ A
[0040]  [&[6. B4 AImATD 54158 48mATD (mAID-decrease) [ FEATHAR L 2

BASRES

[0041]  s@k DL T SEE B0 Ak BV — P I PR AR  (H RLER R A R B A Z LA T N A
FIrI ] o

[0042]  SEjifi 5] LATDZE AR A4 1) 42

[0043] AR EHMIEAPIATIDIEAZAA , BIBRNESEE A A TDIEAZAA : /N ER YmATD-de (SEQ 1D
NO.5) , AJRhAID-del (SEQ ID NO.7) s MBENESEE IR HAD A K10E /T821 /E156G i S AF I ATD
AR :mAID-de 1-K10E/T821/E156G (fAi 5 mAID-plus) (SEQ ID NO.9) ,hAID-del-K10E/
T821/E1566 (f4 EhAID-plus) (SEQ ID NO.11) . RAELHI R EE 2 WKL,

[0044]  H¥AEAUATD:mAID (SEQ ID NO.1) ,hAID (SEQ ID NO.3) YEAXHE.

[0045]  1.5|¥pi%it

[0046]  H4EmAID (SEQ ID NO.2) ,hAID (SEQ ID NO.4) ,mAID-del (SEQ ID NO.6) ,hAID-
del (SEQ ID NO.8) ,mAID-plus (SEQ ID NO.10) ,hAID-plus (SEQ ID NO.12) (I BRIT71,
13 B3 T PCRYT IS B 0 T

[0047]

EIKEAR ekl il
HindI-mAID-F GTACATAAGCTTATGGACAGCCTTCTG SEQ ID NO.17
mAID-XhoI-R GTACATCTCGAGTCAAAATCCCAAC SEQ ID NO.18
HindI-hAID-F GTACATAAGCTTGCCACCATGGACAGCCTC SEQ ID NO.19
hAID-XhoI-R GTACATCTCGAGTCAAAGTCCCAAAGTACG SEQ ID NO.20
HindMI-mAID-del-F GTACATAAGCTTATGGACAGCCTTCTG SEQ ID NO.21
mAID-del-XhoI-R GTACATCTCGAGTCACAAGGGCAAAAGG SEQ ID NO.22
HindMI-hAID-del-F GTACATAAGCTTATGGACAGCCTCTTG SEQ ID NO.23
hAID-del-XhoI-R GTACATCTCGAGTCACAGGGGCAAAAGG SEQ ID NO.24
HindMI-mAID-plus-F GTACATAAGCTTATGGACAGCCTTCTG SEQ ID NO.25
mAID-plus—XhoI-R GTACATCTCGAGTCACAAGGGCAAAAGG SEQ ID NO.26
HindM-hAID-plus-F GTACATAAGCTTATGGACAGCCTCTTG SEQ ID NO.27
hAID-plus—XhoI-R GTACATCTCGAGTCACAGGGGCAAAAGG SEQ ID NO.28

[0048] 2. FKIAH A

[0049] R Bk o] BE ML EE A B AN M L R A Hh AR A7 A 0 T A B R A BRI EA
M, EEANREESHE KWZE T AR A FUR A <GS TR —FE, & 2 DL
IR I T A O A e M A AE A PN, AN 72 A e B AR 7 B 0N, B v A i s ARk B 1 8
o B LA K B IR B E 525 JiURL (pCEPA) ity S IR BAA , (3] I R L 3047 248 e e DR 2 v 3,
(1) A asE+ (Ig FEKIGSE ) Sake BIHE 84 FUkL I, #2857 1 pCEPA-1g-Ek Tk o

[0050]  PCRY™34mAID,hAID,mAID-del,hAID-del,mAID-plus,hAID-plusiZ RT3, ¥ bk
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Jv Bt 5 pCEPA-Tg-Ek Uk il it Hind UFIXho TRR il 11 P YIRG LT f5 RS ok , # g2 AE 425 ATD
JFORE, FIT o SRR L 4 o DN 7 5 B Hi N 7 91 18 56 4 I o

[0051] it 51 2] FHGF P 7 2= DA A A TD 2R AR 4% 22

[0052]  H4%EpCDNA3. 1 (+) ~GFPm/SURE , Al T-46 I 4F 8 5 ATD FURE I R AR BE 77 o % BURL I GFP
B B AR (TAG) , GFPmIG i1 Y S8 B I GFPEE 1, 5 L i URL 1) 15 4
WA P AEG OO (B W 2) o 1R % SR AR 8 5 ATD FURL AL 5 ACHOZH it , 3 7
GFPmE K] 1 (1) TAGZ& 1125 75— T A% 1l A JHE IR 1) 5 B 1, AT 328 56 BE 1K GRP 2 11 {5 48 i
PR AR SR O, T I A B ASORS: 0 S 20 L B 48] T ) 2 F G IWATD Y 2R A2 R

[0053]  SZEGAZ IR

[0054] 1.4tz

[0055] A BH BT ide A A 0 i Ay CHOZH A , 1 FH TMDME% 3% 3 (Hyclone) 35 5% , Hic /7 NFEA
BRI T 10% R4 L% (fatal bovine serum,FBS,Hyclone) ,100 X HT, 4% ik & N
100U/mLI I (FHERMEFR) , T37°C&5% (K COML G I3 5588 h 15 5%

[0056] 2. 4L

[0057]  Jig R A4 YL CHOLH M S AR T 2

[0058] % YLl — K FHA 38 JC AUHT IMDMES 57 3 DL 25 75 /L 14 25 01 240 B f T 7S FLAR o, £
ARG GLINy 35 380 %6 W 2, P-4 — 52 B HIOp ti-MEMJC ML i 5 95 2 4%

[0059] P 5 Y 4T &0 - ERPTANEPEF , 43 il iy 4 NARIB. ¥ 5ullipofectamine™ 2000
(INVITROGEN) £ 1% I AN A% o () 1500 L0pt 1 -MEMJE L5 3% 57 3 , #% B Smin ; 45 1ug I pCDNAS . 1
(+) ~GFPmJSURL A Lug ) JE 45 ATD FURL R 59 2B P 1 1500L0p t i -MEMJC ML 35 775 , e 4%
BE IR AR I EAE RS, =i E 25min.

[0060] o J5UA 19 4N e s 37 0% A , FI800~1000uLIKIOpt i -MEMS 37 56 e P , 48 ok i
U7 B g A 3 ST BN AR B R R AR AL o, S5 In500uLAOpti-MEME; SR 5 5

[0061] 5. 5-6h & sl M H o XU G 77 FL 4k 41T 7%

[0062] 3. ¥ X2 S A U

[0063]  gbFRAHM : A8h 5 , W F3 13 3% 5, FiT ImL 1 X PBSHG I 41 M 13, 35 25 26 [H 5% B2 1) 1
T o AT AN = R IR , JBZE 3T °C 40 s 248 3min, T8 B W58 T WS, A4 ks 20 5
T IR 5 1) 455 5% LA 0N L35 75 35 ok v BRI , WO FT 48 i A0 HE B9 35 5= L, 8501/
min 3minBSOYCERAMNL . W F: B K40 A ImL1 X PBSHE — i o BN I R R AE

[0064] 435l FH500ul ) 1 X PBSHL &, R f5 B8 NIt v, A& HEAT I A U

[0065]  DA_EAGrINskga s A 3R L L

[0066]  SEIG 25 IR - I3 JE IR T Herb — R 2R I 5 SR « A9 ARAE AT 2 G ) B PR 401 s B
Y2 T pCDNA3 . 1 (+) ~GFPm SR 1) B P4 %o RE L 40 e 5 P C-Ho L 846 4% T pCDNA3 . 1 (+) ~GFPm
JFURE A B 5 ATD JFURE RS2 56 2 A, o Cofe G 1) B A Y FRImA TD SR, DS G ) & mATD-
de 1 JFURE , E¥5 YLt &mATD-p lus JJURL , FHE Je (1) s hA TD UKL , G5 G (1) 52 hATD-de 1 FURL , G 4t
(K1 ZhAID-plus FURL. Hh PAAAR RN 2 S VO E A MG S, QL X BoRi & R AL =
AE S o B CE AT LA H BRR I A TD IR AR 22 B 2 i T AU ATD s A6 JS I ATD-plus , AN
W N VRER I, 41328 5 T-ATD-de 1 BA S B AR R G ATD o = 20K I 25 L 5 AH ] o

[0067] ] HIGF PR 2 P or AN [A] ATD R AR A4 1) 8 A8 R ZR L B o Bl 4, AmATDEH5 9 bk
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#E, XtmATD—-del .mATID-plus hAID-del hAID-plusE#GiHiTIH— AL AL HR , L e A MR = 7
R 22 7 R E o (TTEST) 78 U 0R Hods 2L il b vh 545 L %38 7RP<0 . 05, %K 7R P<
0.01,%++FR/NP<0.001 . A AF H , = PhAS[R] b EE / 45 440 1) BR IR A TDI 8 AR R B 8 v T N IR
ATID; HRAL JEHIATD-plus iz = T AID-de 1 DA B B A B ATD, P<O. 05, mATD-plus ) AT R 2
FemAIDI 4. 55 LA |, RAZ R ZE 22 el i 5 P<0. 001  hATD-plusff RAZ R 2 &mA DI 3 /2
A, RALRR R 2 7 25 P<0 . 05, YA 22 AR R BH i S5 Y ATD S AR AR SR AR 02 8 w8 T W S
BRI IE 1) RARAA , B 5 T A6 2 KB E A ) AR RAS

[0068]  ZF I ,mATD-plusff AR B8 785k , IR b i B2 1 Hri A kA FmATD-plus 4 E i fk
o

[0069] szt 45 3 ) F ATD 9 AZ 44 7E CHOZH ffd v %o TNF —a 70 44 HEAT 55 1 7 Rl gk Ak,

[0070] 1. .4HfERssR

[0071] 2 it 9] Fir 32 I %) 40 B9 CHO—TNF—a 2 Jd, 5T A S 56 25 (- 47 , 15 CHOLH i 47 4E
[FJPuro Jy BE & ¥ flianti-TNF-a J4 B, 15 3| 1 BB F2 08 R IE HUINF-afu A4 (1) 40 d , iy 44 CHO-
TNF-a o, A% SE Jifi 4] & 75 CHO-TNF~a 2 g (1) iy b frudds i BOEAT SRAZ R 1

[0072]  DACHO (Hp [ B B S 41 i) 41 Bl A 2 il A 4 1) B 8 A e R IA PUTNF - 44 [ CHO-
TNF-a 40 Jd {35 I IMDM#% 57 55 (Hyclone) 3557, HEC T MR AR S 7720500 1 10% IG 4 i
(fatal bovine serum,FBS,Hyclone) , 100 XHT,4%0%% ¥ & 100U/ mLE) X3t (F & = sk
FER), T37TCE% HICONAE EHI B - 58 P 55 5%

[0073] 2.4t YL

[0074] g A4 e CHOZM i FE AR I 7 «

[0075] % Lt — R P 388 JC 0Uhn IMDM3 77 2 DA 25 75 / LIV 25 BEXG A Mo Fb T 7S FLAR 3
FLAERG Ly 3R 180 %6 1 B2, P — € M Opti-MEMJG I {E R 77 2 4 H

[0076] Wi B #: Y5 -5 B ANEP , 43 iy 4 NAFIB g 5ulLipofectamine™ 2000
(INVITROGEN) 22 18 in NA%F H [ 150uL0p t 1 -MEMIC L5 3% 95 45 , % B bmin ; F2ug FE B4
ATDBTRLIE &) 2B HH ¥ 150uL0p t i -MEMJG LI 35 772 5% , & S B HH KR A 22 12 I N 22A
IR A, IR UE 25min.

[0077] & 55 1 40 5% 35 3L 0% 2, FI800~-1000uL I Opt i ~MEMES 35 3L e W i , SR 5 45 5 B
Ui e 52 A 038 S0 N2 40 fu g Rtk AL, 5% In500uL i Op ti-MEMES R 4% 5%

[0078]  5.5-6h & il 5 3 TC XU IR S 4k SR 15 9%

[0079] 3.y = At A4S A ) J2 4334

[0080]  ZHiffg A 7S FLAR 55 2 B 1 Ocm¥ 57 MLE; 57 , FEAR I8 4 Mo AL KA L HEAT AR A, Hh 3 &
12-15%%, R4 40 f A= K 3180 %6 F i , BRI m] #EAT i s 4l g 43 1 o

[0081]  AbFR 4N : W 3 A 535, FI3mL1 X PBSHEVER 4 MY 13 , 1t 2= 3¢ [ 7% B (1 I35

[0082] 43 AL . SmLIK BERE VA VAL, TAE 3T C 4l M B 748 3min, T{B B WA T W%, 4
1 s 2 o i 2 ILEDRCIRES , (Al 3557 M NN L . SmlLa% 3524 55 gl vh A, T 4t i A L 8
FHEFEM, 850 /min 3min 25 CoUSCEEGR ML W 25 37 , 5 40 e FH 2mLvA (K Op t 1 -MEMTFE I 75 B 5%
HEPE— U

[0083] P EHIEPIAEE GIRICE R BT Z#6  Manti-HA-PE antibody
(Abcam, 1 : 250F% BEAEOpt 1 -MEME; 35 55) FhTNFa-GEP (1: 10000 BEAEOpt i -MEMBE 37 38) 1R &
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Yp#200uL/ ML\ B 40, 4°C AR 40 M30min, 2 J&5 F5mL T4 F Op t i -MEMYE F3 i , B¢ 5
FHImLFRA ) 0p t i-MEME & , A 2143 R E H , A #h AT i A ik .

[0084]  FRiCJGHIAMMIFACS Arialll (BD) #EAT 401k , S 10mLE% 35 55 (1) 1 5mL 25 /O B F2UK
ERNE O

[0085] 4.4 o L K ZH $REX

[0086] 4334675 3| 1) 4 il A= 1K 31 1 0 em3% 5% MLIKT 80 % sk, B AT 3 47 2 ffu L DR 2H 1) $ B o J [A]
ZH R EUK Fl Wizard® Genomic DNA Purification Kit#2EURFI& (Promega) , EAKEE/EW
TG U0 PH ) o 2 56 22 DR A 00 5 v B AR

[0087] 5. F K ik %8

[0088]  anti—TNFaids i DA (1) va b W e « 3 EU A0 i e DR 26 o DA DR 2 A B AR PCRAT B9 i 44
B, B R A B B UA, 2 X BEasyTaq Super MixJHA, TASCRE % T pMD-19T-vector
RS ZY e O iRl N

[0089] (1) PCRIA A

[0090]
SR SRR
[0091]
Total: 25 pL
Primer: 1.25pL+1.25uL 98°C,30s
Template: 200ng 64°C 455 . Sleycles
dNTP: 0.5uL 72°C,30s . '
DMSO: 0.75uL 72°C,10min
Phusion polymerase: 0.25uL AT, 00
ddH20: to 25uL

[0092]  (2) #Z PR EEHL LUk -

[0093]  Fd B 1.5% [KZBRELR (2. 25g B IEHE+150mL 1 X TAE) , I\ il et b , 25435 06t s it
o HEPCR=H NN BIFLH 5 120VEE Kk 45min e 45 o

[0094]  (3) I E 1) Fr B :

[0095] P e [ml it e el iig , ELAA At Rl s i A 45

[0096] TAZI[Z

[0097] 45 A BYINA:

[0098]
[ RiAk 7 [ BLFE P
Total: 50 pL
2xEasyTaq Super Mix: 25uL 72CHFH 1h
O BL: 25uL

[0099]  FE4ETE A
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[0100]

R 1k 2 T
Total: 10 uL

A R 7.5uL
T4 Buffer: 1 ul 16C¥E Lh
T-Vector: 0.5 puL
T4 Ligase: 1 uL

[0101] %4k

[0102]  ERSULIER =M RIS0uL trans 102 AL0MF , S AGFT FFAE IR AR, 72K
BCE 30min, SR FEAEA2 C K R 45 s , SR G SLBIBCE VK - 2min, 7EEE 7 TAE & )
BINBOOML LY {3325  IONER 35735 25 T 37 °C 200rmp PR A 3537 1h, 46 13k 25 A9 5 1
EVBA) SURRAE S AT Amp T A R (K SOBIE IR AR -, IUELAE 37 C CO2H SR AR I AL HE 5 -

[0103] Pyl )y .

[0104] 1) HUBOANERE , 7L TAE G 4 BN SnLIYLBEG 7558 , A Bems s b B
10uL AmpHUAEE , A LOMLII K BE ML ER 50 5 5u b T ¥ 4T N BIRA o, 307 5 FIRAE IR
B SR A PR B 3R 1020 AT, A B A AR VB A

[0105]  2) PCRIEEAT Bt %552 -

[0106]
IR B RSP
Total: 25 ul 92?(:@’38 o
E#: 1 ul . 58°C': 45' « 25 eycles
2xEasyTaq Super Mix: 12.5 L. 72°C, 30 8
Primers:1.25+1.25 ul 72°C 10 min
ddH20:9 Ml 4°C, o0 ’

[0107]  XPCRF=4EAT S ss L Uk » o P P 2 o ) ATV 06 2 DT

[0108]  PCREI¥IN:

[0109]  CMV-F : CGCAAATGGGCGGTAGGCGTG (SEQ TD NO. 29)

[0110]  TM-R:CTGCGTGTCCTGGCCCACAGC (SEQ 1D NO.30)

[0111]  EHFRKI,AIDFE TR RN w E A W= 4, 54 “hot spot” Fll“cold spot”,
TEWRC W=A/T ,R=A/G) FIWGCW W=A/T) 75| T i B i g SRAF 0 157, /ESYC (S=G or C;Y
=pyrimidine) JFF N RAZGZEFAREAK

[0112]  fEZ B TAE , ARBRBH AR 787G RS0 o EALE A fEA MU B AR
A 2SR 7 A il E A g S B AR R AL T R P B, A i i B ] AR X AL R 7 B R AR
RS F B A R B, ETNF-a AR I SR AZ B2 7 %1 (SEQ 1D NO. 14) 2l b, FATFI A k-
ARSI S b A% L 17 51 AT AR AL, FEAR BRI FL 30 A R RIS R i — IR OLAk , 3R18 T
%R 7 HI AL Bk g g e (SEQ 1D NO.15) .

(01131 AR B v, FRATT 43 0 8 FH 8 A 224 11 BR JRmA TDRE FHA T DR 9 A5 fRmA TD—p Tus SR xS B A=
RUTNF-a AR FEad 17 ZIAR AL I INF-a fii AR 30 AT N A  WOER 40 B i, B B A0 e 1) 2 ER 4
DNA, j# it PCRY ™ 38 TNF-afiAd 3 71), v B BN TH AR 358 21 2 W) 1#EAT 00 7 o A4S A2 it K50

10
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ANTERE , IFEAT IR A LL B DA BB R AR 203, 45 R UR PR .

[0114] K1 . AEZE AN F7 i sAad R o L5 B TNF —a AR g A A% IR S AR AT 5
[0115]

C344T
C196T 2/42
G724A 2142
C546G 1/42
G726A 1/42 1/47
C525G 10/45 1/47
G543T 1/45
A480G 1/45
T612C _ 1/45
G511A 2/45
C251T 1/47
C30T 1/47
C318T 1447

11
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[0116]

556G 1/47
C562T 2/47
G371A 3/47
T399C 1/47
T494C 1/47
Al194G 1/47
A75G _
G595A 142
C525G
C556T
G456A
525G
G149A
T207C
A675G
AT01G
G371A
A594G
G149A
G371A
C157T
G371A
C9sT
G298A
G638A
G681A 1/45
G694C
525G
TT08G 1/45
G726A
G363T
G371A 1/47
C405T
G TR F L 2/48 7/42 19/45 21/47
RN R 2 8 25 29

SRS bp 36864 32256 34560 36096
RAZE
Frequencyper 10*

[0117] . “RAFTLRE it : 2/48” FRIORAEASAN A RN e B Hh HH B2 A SR AR 41l

[0118] LA 3 7o BLA 000 7 So ke v E s B R ) S Bl 2, 4] 448 X 768bp =
36864bp;

[0119]  “SRABARZL” Ry “TAZNr mUS T/ ST

[0120]  RIFR L, TPk b [ 98 M Bl 58 A5 A7 2 B2, ATDIR AR 1) S AR 88 0 T
B AR RUATD o SR B AR B INF—adrifd, 7 s B a8 mr4 . 5155 LA b s B0 3 B AT 1) TNF—a
PoAd , ALD AR AR (1) FEAZ ety TP A BUALD.

[0121] K5/ T AFAIDXS A [F Juid 7 5175 T (047 5 AR A28 N I AR AU A L 35
INF-a 7R R 7 FIRAG B B AR BB AR , TNF-a-mopt i RN LR JT S I 44 s mATD R

1/45

1745

1/47

1/47

1/47

1/47

147

1/47

0.54 248 7.23 8.03

12
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TNEFAETUATD, mATD-plusRINATDIEARAA . TE Ve 41 X B AR 1 INF-a AR B EE 1% R 17 AL AL 1)
TNF-a-mopti,mATD-plusfrifs 147 s RAENE Frequency per 10%) A% S A [F KA
RIEREL W ZE (Frequency per 10%) iz & TmATD.,

[0122] W] D, ATDZRAZAAAECHOZ I v () R AR RE 77 0 25 3 ik, AR & 1AL s RAHIAE ,
Pem T RIS, B LS T 7ECHOZN i Hh 2 37 3 98 48 2 1K 3 %, I HAS B2 I CHO
Y ) A A7 I IE S B 38 B 7

[0123]  sEjifafyl4. BF A FUmA D5 AL

[0124]  HH-T-AIDEEHE AT LA RAFATDA & , —LL 4 i m] RE7E 40 f 4 388 17 R) 2 2 ATDYE 4 9 H.
RAFZEVEAR o PR, FRAN VI8 3 A e v R0 7 B AR A TR 00 4 B AR R ATD 7 Z LA A TD AR B
AN GRS 51, FF 8 S2 30 BGAIE LA A E e AT 75 ] AR R R AR

[0125] | AR VR 2 R I A 5 AE AN AR FL 2 R R e 21 ) Al o B A R mA TD (/R
%R 7 B HATD A B AS Gy iR AR LR 7 31, FF AR HE e L 30 4 M 20 fm o — kA, 3R
A5 AEmATD (mAID-decrease) IS IZER 751 (SEQ 1D NO.16) o

[0126] 1.5t

[0127]  HindIM-mAID-decrease—F :GTACATAAGCTTATGGACAGTCTTCTG (SEQ ID NO.31)

[0128]  mAID-decrease—Xhol-R:GTACATCTCGAGTCAAAATCCCAACATACG (SEQ ID NO.32)
[0129] 2. RIAFAAMEE

[0130]  }4mATD,mAID-decreased:PH v B 5 pCEP4-Tg-Ek SR L Hind T T TAIXho T IR il ¥
W UTRG VI 5 Ik , I AR B ATDBORL, T 564t

[0131]  FEZHIH) TAEH, IATE L3RR 1 585 7R INF-afiu 44 () CHOAH i (CHO-TNF-a 4]

fiY) (Chuan Chen,et al.Coupling recombinase-mediated cassette exchange with

somatic hypermutation for antibody affinity maturation in CHO
cells.Biotechnology&Bioengineering,2016,113 (1) :39-51) . &R K H S, T4 7 H
pCEP-mATDIpCEP-mATD-decrease s JeCHO-TNF-a 4l il , 58 ik = %6 A THEL 3R 4m i , $2EX
SRR AL 1 20 0 B DR ZHDNA , 38 35 PCRAT Han t 1 ~TNFadi A e 31, Tl B TH A b, I35 3 A 7
BEAT W0 P o PUARE Rl TNF a4 FE DR () 504 S 3 34T 7 1B A BAEL 8 p CEP-mATD MIpCEP-
mAID-decreaseff Fl T INF-afiu A JE A () RAZ 22, 25 R 5 LAk 2.

[0132] 2. FE2E NI 7 s Tt v L5 B 1) TNF - A4 2 b ik 1 R A2 7 il

[0133]

16/44 33/41 7/43 15/38
G441A 144

13
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[0134]

C251T

AT733C

G316A

22/43

3/38

C727

743

G480A

1743

CT728T

1/43

GS500A

1/38

GS11A

138

TI109A

1/38

C506T
C544T

1/44

G3I6A

G724A

1/44

C344T
G500A

1/44

39T
C344T

1/44

A32G
C461G

1744

C344T
G348T

1/41

3441
C442T

1#41

G219T
C344T

1/41

G441A
G466A

141

C727T
CT728T

1743

G27A
G316A

1/43

G195C
C344T

1/38

GI9s5C
G316C

1/38

G316A

G511A

1/38

A212G
GS11A

1738

596G

1/41

G364A
C727T
C728T

43

GI138A
G195C

G316C

6/38

G195C
T2Z81C
G316A

1/38

14
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G195C 1/38
C344T

T385C
G441A
GA66A
G480A
T43C
G138A
[0135] G195C
C344T

1741

1738

C34T
GI38A
G195C

1/38

, Tt 2/44 22/44 39/41 6/50 41/43 35/38

RTf Al 3 26 48 6 45 61

BIAH b 33792 33792 31488 38400 33024 29184
R |

Freq?(?fypef 0.89 7.69 15.24 1.56 13.63 20:90

[0136] V. “RAZvERE L1t 2/447 FIRAEAAN A RO P 5ol vh H IS SEAZ A i

[0137]  “A WAL E” 3R 7o BLAT 2000 7 S v E s B DR ) S Bl 2, 4] 444 X 768bp =

33792bp;

[0138]  “RARHEL” Ny KA ml ST/ BB

[0139]  S1.S2.S343 MARE ALK 3N FEIK o

[0140]  FRHEFR2, FURAZAIDHI RAZRE e T B A BATD , 7E R PE 36 IR 1) i e (S1.S2)

PURAFATIDFT 75 T 1 IR AR AR 5 R B AR A TDIRY 29265 2245 5 i 1% 22 B8 356K (S3) , HLRAFAID

BT 5 () S A8 A 28 49 B J v T B9 AR YA TD o 3 3R AZATDAE S 2 0 106 o 1 RAL A 22 5 B A

RIATDAES3FE i e Hh () A2 T LT AH 4

[0141] K6/~ T mAIDFIHL IS AFmA ID X TNF-afii A4 7 71175 5t 1) 7 w5 58 A% 4 22 I 9 AR 2 A

AR A B, I ST AIS3%E , HURAEmATD BT i75 5 1 A [R] 8 1Y 028 1R 4 ik 1) A 22

(Frequency per 10%) & TmAID, S2%5 N FEAR AR A Y

[0142]  w] DL, fF FH IR BmAID AN SR g $R (L 2 & 0 2 S BB Ph R 2 AL DU Rk

[T 38 TT DA 92 075 34 T BB 2R, A R s 78 CHO M i Hh 22 7 AR R AR JE IR R

[0143] St 515 . ATD AR A Xof 241 M A7 405 1 52

[0144] 7 e AR (3 T AT ATD A2 7 256 A i ) AR K a2 ), FAS[RI T ATD 73 30 i 4k Fee

TRAN R AR I A1 B AT I AR B v A FIAAL IR mA TD-p lus JEFIHLAL NATDA

HAZ ARG 7 FImATD-plus—decrease , FiH 1L SLIGIGUE A 2 © AT 7E 75 1T PASRE i AR AL

[0145]  1.5|4%&t

[0146] HindII-mAID-plus—decrease—F:GTACATAAGCTTATGGACAGCCTGCTG (SEQ 1D NO.33)

[0147]  mAID-plus—decrease—Xhol—-R:GTACATCTCGAGTCACAGGGGCAGCAGG (SEQ ID NO.34)

[0148] mAID-plus—decreasetZt &7 A UWISEQ ID NO. 35017

15
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[0149] 2. FKiAHEAM)

[0150]  EmAID-plus-decreased&:F i Bt 5 pCEPA-Tg-Ek Fiki Mt Hind T TTAIXho TR il 4

W VDB DI fo ok, i i AE B A ATD Bk, F T 5 4%

[0151] 3. 4L 5% A8 544 % Yk CHOZH M 1) 5 v2: 55 S J 9 S FH ] o

[0152]  DUK Ja¥s 55 Je AR ATDR A0 AL 73 3l vh 20, seie R =k, i IME..

[0153]
TNF-ix 500 73 85 T 545 77 427°H
TNF-a-mopti 400 7 324 5 374 1 226 °H

[0154] R INAERIAEF A U INF-a AR G 4l e b (TNF-a) , 58 A RIATDAHLEL ,mAID-plus.

TEAFAID mAID-decrease) FlmATD-plus—decreasedi A~ A 52 Mo CHOZH it ) AE A7 B 3

T AEAZ R FE BN AR AL 5 B B TNF —a Jo A4 i 40 il o (TNF-a-mopt i, it 4k 5 125 R S Jita 1]
3) , 5EFARIATDAHEL ,mATD-plus H{FEAFAID (mAID-decrease) X CHOZM M A4 47 A T 82
mAID-plus—decrease ] T FUK ECHOA ML T, Ui BHATDI S AR B8 7 8 HH 1 40 i 52, 1%
JRFFEARTATDI) #E— Ak .
DA B A R AR i B () s A ST A7) 1 6 5 FFAS FH AR il 4% % B, FLAE AR R B I S
PR JE N 2 5 BTV AT AR A 0 25 [R) 2 e L SR 25 , 28 B A8 FE AR R BH B AR Y 2 Y

[0155]

[0156]

16
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SEQUENCE LISTING
110> EBHEB LV 7P
<120> —FPATDREFAS AR S R ]
<130> 1
<160> 32
<170> PatentlIn version 3.3
<210> 1
<211> 198
<223> mAIDZE LR 51
Met Asp Ser Leu Leu Met Lys Gln
1 5
Asn Val Arg Trp Ala Lys Gly Arg
20
Val Lys Arg Arg Asp Ser Ala Thr
35 40
Leu Arg Asn Lys Ser Gly Cys His
50 55
Ile Ser Asp Trp Asp Leu Asp Pro
65 70
Phe Thr Ser Trp Ser Pro Cys Tyr
85
Phe Leu Arg Trp Asn Pro Asn Leu
100
Leu Tyr Phe Cys Glu Asp Arg Lys
115 120
Leu His Arg Ala Gly Val Gln Ile
130 135
Phe Tyr Cys Trp Asn Thr Phe Val
145 150
Ala Trp Glu Gly Leu His Glu Asn
165
Arg Arg Ile Leu Leu Pro Leu Tyr
180
Phe Arg Met Leu Gly Phe
195
<210> 2
<211> 597
<223> mAIDIZHR T 5

His
25

Ser
Val
Gly
Asp
Ser
105
Ala
Gly
Glu

Ser

Glu
185

17

10
Glu

Cys

Glu

Arg

Cys

90

Leu

Glu

Tle

Asn

Val

170
Val

Phe

Thr

Ser

Leu

Cys

7H
Ala

Pro
Met
Arg
155

Arg

Asp

Leu
Tyr
Leu
Leu
60

Tyr
Arg
Ile
Glu
Thr
140
Glu

Leu

Asp

Leu
Asp
45

Phe
Arg
His
Phe
Gly
125
Phe
Arg

Thr

Leu

His
Cys
30

Phe
Leu
Val
Val
Thr
110
Leu
Lys
Thr

Arg

Arg
190

Phe
15
Tyr

Gly

Thr
Ala
95

Ala
Arg
Asp
Phe
Gln

175
Asp

Lys
Val
His
Tyr
Trp
80

Glu
Arg
Arg
Tyr
Lys
160

Leu

Ala
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atggacagcc
gccaagggac
tcetgetcecac
ttcctacget
ttcacctcect
aaccctaacc
gctgagectg
ttcaaagact
gcctgggaag
ttgeecettgt
<210> 3
211> 198

ttctgatgaa
ggcatgagac
tggacttcgg
acatctcaga
ggagcccegtg
tcagcctgag
aggggetgceg
atttttactg
ggctacatga

acgaagtcga

<223> hAIDZEIER 75

Met Asp Ser Leu Leu Met

1

Asn Val Arg
Val Arg
35

Asn

Lys

Leu

50
Ile Ser
65

Phe

Asp

Thr Ser

Phe Leu Arg
Phe
115

Arg

Leu

His
130
Tyr

Leu

Phe
145
Ala

Cys

Glu

Arg Arg lle

Phe Thr

195

Arg

5
Trp
20
Arg Asp

Lys Asn

Trp Asp

Ser
85

Asn

Trp

Gly
100
Glu

Ala Gly

Trp Asn

Ala Lys
Ser
Gly
Leu
70

Pro

Pro

Val

Thr

gcaaaagaag
ctacctctge
ccaccttege
ctgggacctg
ctatgactgt
gattttcacc
gagactgcac
ctggaataca
aaattctgtc
tgacttgcga

Asn

Gly Arg

Ala Thr
40
His
55
Asp Pro

Cys Tyr

Asn Leu
Arg

120
Gln Ile
135

Phe Val

150

Leu
165
Leu Leu
180

Leu Gly

His

Pro

Glu Asn

Leu Tyr

Leu

tttctttacc
tacgtggtga
aacaagtctg
gacccegggece
gceeggeacg
gcgegecetet
cgegetlgges
tttgtagaaa
cggctaacca

gatgcatttc

Arg Phe

10

Arg Glu Thr

25

Ser Phe Ser

Val Glu Leu

Gly Cys
75
Ala

Arg

Cys
90
Leu

Asp

Ser
105
Ala

Glu Pro

Ala Tle Met

Glu His
155

Arg

Asn

Val
170
Val

Ser

Glu
185

Asp

18

atttcaaaaa
agaggagaga
gctgecacgt
ggtgttaccg
tggctgagtt
acttctgtga
tccagatcgg
atcgtgaaag
gacaacttcg

gtatgttggg

Leu Gln
Cys
30
Phe

Tyr Leu
Asp
45
Phe

Leu
Leu Leu
60
Tyr

Arg Val

Arg His Val

Ile Phe Thr

110

Glu Leu
125

Thr Phe

140

Glu

Lys

Arg Thr

Leu Ser Arg

Arg
190

Asp Leu

tgtccgetgg
tagtgccacc
ggaattgttg
cgtcacctgg
tctgagatgg
agaccgcaag
gatcatgacc
aactttcaaa
gcgeatecett
attttga

Phe
15
Tyr

Lys

Val

Gly Tyr

Tyr
Thr Trp
80

Ala Asp
95

Ala Arg
Arg

Asp Tyr

Phe Lys
160
Gln Ile
175

Asp Ala

60

120
180
240
300
360
420
480
540
597
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<210> 4
211> 597

<223> hAIDZ TR FE )

atggacagcc
gctaagggtce
tcctttteac
ttceteeget
ttcacctect
aaccccaacc
gctgagececeg
ttcaaagatt
gcctgggaag
ttgcceetgt
<210> 5
211> 183

tcttgatgaa
ggecgtgagac
tggactttgg
acatctcgga
ggagccccetg
tcagtctgag
aggggetgeg
atttttactg
ggctgcatga
atgaggttga

ccggaggaag
ctacctgtge
ttatcttcge
ctgggaccta
ctacgactgt
gatcttcacc
gcggetgeac
ctggaatact
aaattcagtt
tgacttacga

<223> mATD-del E L 75

Met Asp Ser Leu Leu Met Lys

1

Asn Val Arg

Val Arg
35

Asn

Lys

Arg
50
Ser

Leu

Ile
65
Phe

Asp

Thr Ser

Phe Leu Arg
Phe
115

Arg

Leu Tyr

His
130
Tyr

Leu

Phe
145
Ala

Cys

Trp Glu

Arg Arg lle

5
Trp
20
Arg Asp

Lys Ser

Trp Asp

Ser
85

Asn

Trp

Trp
100
Cys Glu

Ala Gly

Trp Asn

Ala Lys

Ser

Gly

Leu

70

Pro

Pro

Asp

Val

Thr

Gln

Gly Arg

Ala Thr
40
His
55
Asp Pro

Cys Tyr

Asn Leu

120
Gln Ile
135

Phe Val

150

Leu
165

Leu Leu

His

Pro

Glu Asn

Leu

tttctttacc
tacgtagtga
aataagaacg
gaccctggee
gcccegacatg
gcgegecetet
cgegeegggg
tttgtagaaa
cgtctetceca

gacgcatttc

Lys Phe

10
Glu

His Thr

25
Ser

Cys Ser

Val Glu Leu

Gly Cys
75
Ala

Arg

Cys
90
Leu

Asp

Ser Arg

105

Ala Glu Pro

Gly Ile Met

Glu Asn Arg

155
Val Arg

170

Ser

19

aattcaaaaa
agaggcegtga
gctgecacgt
gctgetacceg
tggcegactt
acttctgtga
tgcaaatagc
accatgaaag
gacagattcg
gtactttggg

Leu His
Cys
30
Phe

Tyr Leu
Asp
45
Phe

Leu
Leu Leu
60
Tyr

Arg Val

Arg His Val

Ile Phe Thr

110

Glu Leu
125

Thr Phe

140

Glu

Lys

Arg Thr

Leu Thr Arg

tgtcegetgg
cagtgctaca
ggaattgcte
cgtcacctgg
tctgegageg
ggaccgcaag
catcatgacc
aactttcaaa
gcgeatectt
actttga

Phe
15
Tyr

Lys

Val

Gly His

Arg Tyr

Thr Trp
80
Ala Glu
95
Ala Arg
Arg

Asp Tyr

Phe Lys
160
Gln Leu

175

120
180
240
300
360
420
480
540
597
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<210> 6
<211> 552

180

<223> mAID-del ¥ 18 )7 %1

atggacagcc
gccaagggac
tcectgeteac
ttcctacget
ttcacctect
aaccctaacc
gctgagectg
ttcaaagact
gcctgggaag
ttgeecettgt
210> 7
211> 183

ttctgatgaa
ggcatgagac
tggacttcgg
acatctcaga
ggagcccegtg
tcagcctgag
aggggetgeg
atttttactg
ggctacatga

ga

gcaaaagaag
ctacctctge
ccaccttege
ctgggacctg
ctatgactgt
gattttcacc
gagactgcac
ctggaataca

aaattctgtc

<223> hATD-del B F 5

Met Asp Ser Leu Leu Met Asn

1

Asn Val Arg

Val Arg
35

Asn

Lys

Arg
50
Ser

Leu

Ile
65
Phe

Asp

Thr Ser

Phe Leu Arg
Phe
115

Arg

Leu Tyr

His
130
Tyr

Leu

Phe
145
Ala

Cys

Trp Glu

5
Trp
20

Arg Asp

Lys Asn
Trp
Ser

85

Asn

Trp

Gly
100

Cys Glu

Ala

Trp Asn

Ala Lys

Ser

Gly

Leu

70

Pro

Pro

Asp

Val

Thr

Arg

Gly Arg

Ala Thr
40

Cys His
Pro

Tyr

Asn Leu
Lys
120
Ile

Arg

Gln
135

Phe Val

150

Gly Leu

165

His

Glu Asn

tttctttacc
tacgtggtga
aacaagtctg
gacccgggcece
gceeggeacg
gcgegecetet
cgegetgegs
tttgtagaaa

cggctaacca

Lys Phe
10

Glu

Arg

Arg Thr

25
Ser

Phe Ser

Val Glu Leu

Gly Cys
75
Ala

Arg

Asp

90
Ser Leu
105

Ala

Arg

Glu Pro

Ala Tle Met

Glu His
155

Arg

Asn

Val
170

Ser

20

atttcaaaaa
agaggagaga
gctgecacgt
ggtgttaccg
tggctgagtt
acttctgtga
tccagatcgg
atcgtgaaag

gacaacttcg

Leu Tyr Gln

Tyr Leu

30
Asp Phe
45

Phe

Leu

Leu Leu

60

Tyr Arg Val

Arg His Val

Ile Phe Thr

110

Glu Gly Leu
125

Thr Phe

140

Glu

Arg Thr

Leu Ser Arg

tgtcegetgg
tagtgccacc
ggaattgttg
cgtcacctgg
tctgagatgg
agaccgcaag
gatcatgacc
aactttcaaa

gcgeatectt

Phe
15
Tyr

Lys

Val

Gly Tyr

Arg Tyr

Thr

Ala
95
Ala Arg

Arg Arg

Asp
Phe Lys
160
Gln Ile
175

120
180
240
300
360
420
480
540
552
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Arg Arg Ile Leu Leu Pro Leu

<210> 8
<211> 552

180

<223> hAID-del ¥ 18 )7 %1

atggacagcc
gctaagggtce
tcetttteac
ttcetecget
ttcacctect
aaccccaacc
gctgagececg
ttcaaagatt
gcctgggaag
ttgcceceetgt
<210> 9
211> 183

tcttgatgaa
ggcgtgagac
tggactttgg
acatctcgga
ggagcccecetg
tcagtctgag
aggggetgeg
atttttactg
ggctgcatga
ga

ccggaggaag
ctacctgtge
ttatcttege
ctgggaccta
ctacgactgt
gatcttcacc
gcggetgeac
ctggaatact
aaattcagtt

<223> mAID-plus@ LML+

Met Asp Ser Leu Leu Met Lys

1

Asn Val Arg

Val Arg
35

Asn

Lys
Leu Arg
50
Ile Ser
65

Phe

Asp

Ile Ser

Phe Leu Arg
Phe
115

Arg

Leu Tyr

His
130
Tyr

Leu

Phe
145
Ala

Cys

Trp Glu

5
Trp
20
Arg Asp

Lys Ser

Trp Asp

Ser
85

Asn

Trp

100

Cys Glu

Ala Gly

Trp Asn

Ala Lys

Ser

Gly

Leu

70

Pro

Pro

Asp

Val

Thr

Gln

Gly Arg

Ala Thr
40
Cys His
55
Asp Pro

Cys Tyr

Asn Leu
Lys
120
Ile

Arg

Gln
135

Phe Val

150

Gly Leu

His

Glu Asn

tttctttace
tacgtagtga
aataagaacg
gaccctggece
gcccecgacatg
gcgegecetet
cgegeegggs
tttgtagaaa

cgtctetceea

Glu Phe
10
Glu Thr

Lys

His
25
Ser Ser

Val Glu Leu

Gly Arg Cys

75
Cys Ala
90

Leu Arg

Asp

Ser
105

Ala Glu Pro

Gly Ile Met

Glu Asn Arg
155
Arg

Ser Val

21

aattcaaaaa
agaggcgtga
gctgecacgt
gctgetaccg
tggcegactt
acttctgtga
tgcaaatagc
accatgaaag

gacagattcg

Leu Tyr His
Cys
30

Phe

Tyr Leu
Leu
45

Leu Phe Leu

60
Tyr

Arg Val

Arg His Val

Ile Phe Thr

110

Glu Gly Leu
125

Thr Phe

140

Gly

Lys

Thr

Leu Thr Arg

tgtcegetgg
cagtgctaca
ggaattgete
cgtcacctgg
tctgegaggg
ggaccgcaag
catcatgacc
aactttcaaa

gcgeatectt

Phe
15
Tyr

Lys

Val

Gly His

Arg Tyr

Thr Trp
80
Ala Glu
95
Ala Arg

Arg Arg

Asp Tyr

Phe Lys
160

Gln Leu

120
180
240
300
360
420
480
540
552
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165

Arg Arg Ile Leu Leu Pro Leu

180
<210> 10
<211> 552

<223> mAID-plustZ g 7%

atggacagcc
gccaagggac
tcetgetcecac
ttcctacget
ttcatctect
aaccctaacc
gctgagectg
ttcaaagact
gcectgggaag
ttgeecettgt
210> 11
211> 183

ttctgatgaa
ggcatgagac
tggacttcgg
acatctcaga
ggagcccegtyg
tcagcctgag
aggggetgeg
atttttactg
ggctacatga

ga

gcaaaaggaa
ctacctctge
ccaccttege
ctgggacctg
ctatgactgt
gattttcacc
gagactgcac
ctggaataca

aaattctgtc

<223> hAID-plus@ LML 7

Met Asp Ser Leu Leu Met Asn

1

Asn Val Arg

Val Arg
35

Asn

Lys

Arg
50

Ser

Leu

Ile
65
Phe

Asp

Ile Ser

Phe Leu Arg
Phe
115

Arg

Leu Tyr

His
130
Tyr

Leu

Phe
145

Cys

5
Trp
20
Arg Asp

Lys Asn

Trp Asp

Ser
85

Asn

Trp

Gly
100
Glu

Ala Gly

Trp Asn

Ala Lys
Ser
Gly
Leu
70

Pro

Pro

Val

Thr

Arg

Gly Arg

Ala Thr
40
Cys His
55
Asp Pro

Cys Tyr

Asn Leu
Arg

120
Gln Ile
135

Phe Val

150

170

tttctttace
tacgtggtga
aacaagtctg
gacccgggcece
gceeggeacg
gcgegecetet
cgegetgegs
tttgtagaaa

cggctaacca

Glu
10
Glu

Arg Phe

Arg Thr

25

Ser Phe Ser

Val Glu Leu

Gly Arg

75
Cys Ala
90

Leu

Asp

Ser
105
Ala

Arg

Glu Pro

Ala Tle Met

Glu His

155

Asn

22

atttcaaaaa
agaggagaga
gctgecacgt
ggtgttaccg
tggctgagtt
acttctgtga
tccagatcgg
atcgtggtag

gacaacttcg

Leu Gln
Cys
30

Phe

Tyr Leu
Asp
45

Phe

Leu
Leu Leu
60
Tyr

Arg Val

Arg His Val

Ile Phe Thr

110

Glu Leu
125

Thr Phe

140

Gly

Lys

Arg Thr

175

tgtcegetgg
tagtgccacce
ggaattgttg
cgtcacctgg
tctgagatgg
agaccgcaag
gatcatgacc
aactttcaaa

gcgeatectt

Phe
15
Tyr

Lys

Val

Gly Tyr

Arg Tyr

Thr Trp
80
Ala Asp
95
Ala Arg

Arg Arg

Asp Tyr

Phe Lys

160

120
180
240
300
360
420
480
540
552
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Ala Trp Glu Gly Leu His Glu Asn Ser Val Arg Leu Ser Arg Gln Ile

165

Arg Arg Ile Leu Leu Pro Leu

180
<210> 12
<211> 552

<223> hAID-plustZ g 751

atggacagcc
gctaagggtce
tcetttteac
ttcetecget
ttcatctect
aaccccaacc
gctgagececg
ttcaaagatt
gcctgggaag
ttgccceetgt
<210> 13

211> 256

tcttgatgaa
ggcgtgagac
tggactttgg
acatctcgga
ggagcccecetg
tcagtctgag
aggggetgeg
atttttactg
ggctgcatga
ga

ccggagggaa
ctacctgtgce

ttatcttcge
ctgggaccta
ctacgactgt
gatcttcacc
gcggetgeac
ctggaatact
aaattcagtt

<223> INF-a Pk R 51

Gly Ile Asn Ser Asp Pro Asn

1

Pro Glu Leu

Ser Gly Tyr
35
Gly Lys
50

Pro

Pro

Glu
65
Glu

Thr

Thr Ser

Glu Asp Ser

Val Ala
115

Ser

Asp

Gly
130
Ile

Ser

Asp Val

5
Lys
20
Thr Phe

Gly Leu

Tyr Ala

Ala Ser
85

Ala Thr
100
Met Asp

Gly Ser

Leu Thr

Lys Pro

Thr

Lys

Asp

70

Thr

Tyr

Tyr

Ser

Gln

Ser

Gly Glu

Asn Tyr
40
Trp Met
55
Asp Phe

Ala Tyr

Phe Cys
Gly
120

Ser

Trp

Gly
135

Ser Pro

170

tttctttace
tacgtagtga
aataagaacg
gaccctggcee
gcccecgacatg
gcgegecetet
cgegeegggs
tttgtagaaa

cgtctetceea

Gln Ile
10

Val

Gln

Thr
25
Gly

Met Asn

Gly Trp Ile

Gly Arg
75
Ile

Lys

Gln
90
Gly

Leu

Ala
105
Gln

Arg

Gly Thr

Gly Ser Ser

Ala Ser Leu

23

aattcaaaaa
agaggcgtlga
gctgecacgt
gctgetaccg
tggcegactt
acttctgtga
tgcaaatagc
accatggtag
gacagattcg

Leu Val Gln

Ile Cys
30

Lys

Ser

Val
45
Thr

Trp
Asn Tyr
60
Phe

Ala Phe

Asn Asn Leu
Tyr
110

Thr

Arg Ser

Val
125

Ser

Ser

Gly
140
Ala

Gly

Val Ser

175

tgtccgetgg
cagtgctaca
ggaattgctce
cgtcacctgg
tctgegaggg
ggaccgcaag
catcatgacc
aactttcaaa

gcgeatectt

Ser Gly
15
Ala

Gln Ala

Thr Gly

Leu
80

Asn

Ser

95

Asp Tyr

Ile Ser

Ser

Ser

Leu Gly

120
180
240
300
360
420
480
540
552
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145
Gln Arg Ala

Gly Asn Tyr

Leu
195
Ser

Lys Leu

Arg Phe
210

Pro Val

225

Glu Glu Pro

Glu

<210> 14
<211> 768

150

Thr Ile
165
Phe Met
180
Ile Tyr

Gly Ser

Ala Asp

Ser

His

Arg

Gly

Asp

Cys Arg

Trp Tyr

Ala Ser
200
Ser Gly
215

Val Ala

230

Thr
245

Leu

Phe

Gly Ser

<223> INF-afi ik G H R 51

ggaattaatt
aagcctggag
ggaatgaact
acctacactg
gaaacctctg
acatatttct
caaggaacct
tctggaaget
cagagggcca
atgcactggt
aacctagaat
ctcaccatta
gaggagccte
<210> 15

211> 768

cggatcccaa
agacagtcaa
gggtgaagca
gagagccaac
ccagcactge
gtgcaggaag
cagtcaccat
cagacattgt
ccatatcctg
atcagcagaa
ctgggatccc
atcctgtgga
tcacgttcgg

ttcgcagatce
gatctcctge
ggctccagga
atatgctgat
ctatttgcag
aagaagctat
ctcctcagga
gctcacccag
cagagccagt
accaggacag
tgccaggtte
ggctgatgat
ctcggggaca

<223> TNF-afuiR AL iZ IR 7 7))

ggaatcaata
aaacccggag
ggaatgaatt
acttacaccg
gaaactagtg
acatattttt

cagggcacca

gcgacccaaa
aaaccgtcaa
gggtgaaaca
gggagccceac
cctcaaccge
gegetggeceg
gcgtcacaat

ctcacagatc
aattagttgc
ggctccagge
ttatgctgac
ttacctgcag
gagatcctac

cagctceggg

155
Ser Glu
170
Gln

Ala

Gln
185
Asn

Lys

Leu Glu

Thr Asp Phe

Thr Tyr
235

Lys

Tyr

Thr
250

Gly

cagctggtge
aaggcttctg
aagggtttaa
gacttcaagg
atcaacaacc
gattacgacg
tctggaagtt
tctccagett
gaaagtgttg
ccacccaaac
agtggcagtg
gttgcaacct
aagttggaaa

cagctggtge
aaggcatccg
aaggggctlga
gatttcaagg
atcaacaatc
gactatgatg
tcaggatcta

24

Ser Val Asp
Gln
190

Ile

Pro Gly

Gly
205

Leu

Ser

Thr
220
Cys

Thr

Gln Gln

Leu Glu Ile

agtctggacc
ggtatacctt
agtggatggg
gacggtttge
tcaaaaatga
tggctatgga
caggaagcecgsy
ctttggetgt
atagttatgg
tceteatceta
ggtctgggac
attactgtca

taaaacgg

agagcggacc
ggtacacctt
aatggalggg
ggeggttege
tgaaaaacga

tggccatgga
gtggcagegg

160
Ser Tyr
175

Pro Pro

Pro Ala

Ile Asn

Asn
240
Arg

Ser

Lys
255

tgagctgaag
cacaaactat
ctggataaac
cttctetttg
ggactcgget
ctactggggt
ctcaagtggg
gtctctaggg
caattatttt
tcgtgecatcece
agacttcacc

acaaagtaat

tgaactgaaa
cacaaactat
ctggattaat
attttctctg
ggacagcgcce
ttactgggga
gtcaagcgga

120
180
240
300
360
420
480
540
600
660
720
768

60

120
180
240
300
360
420
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tcecggetect ctgacattgt getgacacag ageccageat ccctggeegt ctetetggga 480
cagagggcaa ctatcagttg tcgecgceccage gaatccgtgg atagetacgg aaactactte 540
atgcactggt accagcagaa gcctggecag ccccctaaac tgetgatcta tcgagectet 600
aatctggaaa gtggcattcc tgctagattc tctgggagtg gatcaggecac cgactttaca 660
ctgactatta acccagtgga ggctgacgat gtcgcaacat actattgtca gcagagcaac 720
gaggagcccce tgacattcgg cagegggacc aaactggaaa tcaagcegg 768
<210> 16
211> 597
223> FLRAFmAID (mAID-decrease) F 1 1R FE )
atggacagtc ttctgatgaa acaaaagaaa tttctttatc atttcaaaaa tgtccgetgg 60
gccaagggaa gacatgagac ctatctctgt tacgtggtga agaggagaga tagcegegace 120
tcetgtagte tggacttcgg ccaccttege aacaagtcetg gatgtcacgt ggaattgttg 180
ttcctacget acatctcaga ctgggacctg gacccegggee ggtgttatag agtcacctgg 240
ttcacctect ggagtcegtg ttatgactge gcaagacacg tcgecgaatt tctgagatgg 300
aatcctaatc tcagtctgag gattttcacc gegegectet atttetgtga agaccgecaag 360
gcegagectg agggtctgeg gagactgeac cgegetgggg tccagatcegg gatcatgace 420
ttcaaagact atttttattg ttggaataca tttgtagaaa atcgtgaaag gacattcaag 480
gegtgggaag gtctacatga aaattctgtc agactcacaa gacaacttcg gegecatcett 540
cttceettgt acgaagtcga tgacttgega gatgecatttce gtatgttggg attttga 597
210> 17
211> 27
<223> HindIl-mAID-F
gtacataagc ttatggacag ccttctg 27
<210> 18
211> 25
<223> mAID-XhoI-R
gtacatctcg agtcaaaatc ccaac 25
<210> 19
211> 30
<223> HindIll-hAID-F
gtacataagc ttgccaccat ggacagectce 30
<210> 20
211> 30
<223> hAID-XhoI-R
gtacatctcg agtcaaagtc ccaaagtacg 30
210> 21
211> 27
<223> HindIl-mAID-del-F
gtacataagc ttatggacag ccttctg 27
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<210> 22

211> 28

<223> mAID-del-XhoI-R

gtacatctcg agtcacaagg gcaaaagg 28
<210> 23

211> 27

<223> HindIll-hAID-del-F

gtacataagc ttatggacag cctcttg 27
<210> 24

211> 28

<223> hAID-del-XhoI-R

gtacatctcg agtcacaggg gcaaaagg 28
<210> 25

211> 27

<223> HindIl-mAID-plus-F

gtacataagc ttatggacag ccttctg 27
<210> 26

211> 28

<223> mAID-plus—XhoI-R

gtacatctcg agtcacaagg gcaaaagg 28
210> 27

211> 27

<223> HindMI-hAID-plus-F

gtacataagc ttatggacag cctcttg 27
<210> 28

211> 28

<223> hAID-plus—-XhoI-R

gtacatctcg agtcacaggg gcaaaagg 28
<210> 29

Q211> 21

223> CMV-F

cgcaaatggg cggtaggegt ¢ 21
<210> 30

Q211> 21

223> TM-R

ctgegtgtee tggeccacag ¢ 21
<210> 31

211> 27

<223> HindIll-mAID-decrease-F

26
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gtacataagc ttatggacag tcttctg 27
<210> 32
211> 30
<223> mAID-decreasel-XhoI-R
gtacatctcg agtcaaaatc ccaacatacg 30
<210> 33
211> 27
<223> HindIMM-mAID-plus-decrease-F
gtacataagec ttatggacag cctgcetg 27
<210> 34
211> 28
<223> mAID-plus—-decrease—XhoI-R
gtacatctcg agtcacaggg gcagcagg 28
<210> 35
211> 552
<223> mAID-plus—decreasef L % TR T3]
atggacagcc tgctgatgaa gcagaaagag ttcctgtacc acttcaagaa cgtgegetgg 60
gccaagggea gacacgagac atacctgtge tacgtcgtga agagaagaga cagcecgecace 120
agctgcagee tggacttcgg ccacctgaga aacaagageg getgecacgt ggaactgetg 180
tttctgeggt acatcagega ctgggacctg gaccccggea gatgetacag agtgacctgg 240
ttcatcaget ggtcccectg ctacgactge gecagacacg tggecgagtt tectgagatgg 300
aaccccaacc tgagcctgag aatctttacc geccagactgt acttctgega ggacagaaag 360
gcegagectg agggectgag aaggetgeat agagecggeg tgecagatcgg catcatgace 420
ttcaaggact acttctactg ctggaacacc ttcgtggaaa acagaggcag aacattcaag 480
gcctgggagg gectgeacga gaacagegtg cgactgacca gacagcetgag aagaatcctg 540
ctgeeectgt ga 552
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