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[ESZ ARG o 2 —F N EF N OBFFEEIC
BT, B N THIEE B CAR-T HIAE 0
A L OFEBLO MR F2 52 i L 7=, $Hu CD3
PR, Hr cp2s Hifk, V= e b IL-2
W2C 2 H R L 7= R T sk LT
T L— MIEBL LY hu xR s FUEE
¢, b MEFITC 78 CAR V' a7 A /L x
Ry H— Y X, g 3 A RICh
FITC-CAR DFEBRA 7 —H A b A b U —iZ
THIE L& Z A, 15-20%FL R D FEHEN
b bhiz (BRE, ~N—29), HFO¥
BROETIXHLbO0 ELNAE &
—ANOWRETHRERO T 7 b 23— T,
EHEAL e BT HE~OH FITC-CAR O#{E-T
AR BTz,

. EBE

FITC 3858 CAR-T AR OFHE R & OWGHRIG
FICMBE L 72 B B FITC —ARSEPLEER > O
t MMk, FITC 585k CAR B U A N AT X
—MRORIE. 7 A NARY X —PELE MCB 54
KROMISE, b MEMAL T /M COBRIEFEA
@ SOP F#ESTIZBE L C, MO FE@ Y 12 EE
T& 7, ¥ MELUH FITC-CAR 22T,
TagANADE—ET D ORHF L)L
DEV A S, VLAVHL DNEbE LRI &
—HEE & E 2 B, AT VLAVHL 2 HERL
L 7= MCB &tk D> & MCB ORI SI 2 EhE L TV
FETHD,

T

FITC 385% CAR-T Ml & FITC 4Z=#& L7=9t
GPC3 FURDMAGHRIZL D, EITHAIZ
kT35 B AR 72 D5 A S Rk O i R AUER B
BRIZIAT T, FITC 583k CAR X7 Z—Dt b
b, BB A VAT Z—RORIE, BBV
A VAR & —FEA MCB BERIREDRISE, B B
T AR~ DB TFE AL SOP DFESLIZDOWT,
WHOTEE D ZEM SNz,
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1 Objective

The aim of this project is to humanize the antibody provided by client using CDR grafting method. Briefly,
five (5) light chain human acceptors and five (5) heavy chain human acceptors were selected based on
their homologies with parental antibody. The sequences of five (5) humanized light chains and five (5)
humanized heavy chains were obtained after directly grafting the CDRs of the parental antibody to the
human acceptor frameworks. Codons of twenty-five (25) humanized scFvs were optimized for

expression in human; and gene synthesis and sub-cloning were performed.

2 Materials
Amino acid sequences of parental antibody, from client;

Vector, from client.

3 Methods and results

3.1 Humanization by CDR grafting: selection of acceptor frameworks

The variable domain sequences of parental antibody were searched against the database of germline
and rearranged Ig Variable region sequences using NCBI Ig-Blast
(http://www.ncbi.nlm.nih.gov/projects/igblast/). Five sets of human framework sequences with high
homology to parental antibody were chosen as human acceptors for both light and heavy chains. The
humanized variable domains of five (5) light chains were denoted as VL1, VL2, VL3, VL4 and VL5 in this
project; while the humanized variable domains of five (5) heavy chains were denoted as VH1, VH2, VH3,

VH4 and VH5.

3.2 Humanized scFv expression vectors construction

DNA sequences of humanized scFvs were optimized for human and confirmed by client (Appendix II).

After optimization, Nco | enzymatic sites were found within the optimized sequences of 16 scFv clones,

i.e. VL1VH1, VL1VH2, VL1VH3, VL1VH5, VL2VH1, VL2VH2, VL2VH3, VL2VH5, VL4VH1, VL4VH2, VL4VH3,

VL4VH5, VL5VH1, VL5VH2, VL5VH3, VL5VHS5. Therefore, scFv gene was cloned into the vector supplied
by client using GenScript's proprietary CloneEZ® Seamless cloning technology, instead of conventional
enzymatic digestion and ligation. The sketch map of scFv expression plasmids was shown in Figure 1.

The DNA sequences were verified by sequencing and miniprep plasmids were prepared.



#i1

Ncol (2)
Leader sequence
VL
Ncol (358)
Linker
VH
Notl (824)

Humanized scFv expression construct
7228 bp

Figure 1. Sketch map of humanized scFv (VL-VH) expression construct.

4 Conclusion
In this project, parental antibody was humanized using CDR grafting. Twenty-five (25) scFvs were

designed, synthesized and inserted into the vector that client provided.
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B4 PR EFIE bp| 5 FRiEHF 3 RHEER wE
SYN5064-1-35 VLIVHI1 Clal Hpal pMS3-MC
SYN5064-2-39 VL2VH1 Clal Hpal pMS3-MC
SYN5064-3-51 VL3VH1 Clal Hpal DPMS3-MC
SYN5064-4-41 VL4VH1 Clal Hpal pMS3-MC
SYN5064-5-40 VL5VH1 Clal Hpal PMS3=MC
SYN5064-6-2 VL2VH4 Clal Hpal pMS3-MC
SYN5064-7-41 VL3VH3 Clal Hpal pMS3-MC
SYN5064-8-37 VL3VH4 Clal HpaT pMS3-MC
SYN5064-9 VLIVHI1 pMSGV-1
SYN5064-10 VL2VH1 pMSGV-1
SYNH064-11 VL3VH1 pMSGV-1
SYN5064-12 VL4VHI1 pMSGV-1
SYN5064-13 VL5VH1 pMSGV-1
SYNb064-14 VL2VH4 pMSGV-1
SYNb5064-15 VL3VH3 pMSGV-1
SYN5064-16 VL3VH4 pMSGV-1
SYN5064-17 Mouse AT-CAR pMSGV-1
SYN5064-18 Human AT-CAR pMSGV-1
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IV Result

1. Agarose gel analysis
8y 4 Oy 6

1 2

M1 9 10 11 1213 14 15 16 17 18 M2

M1 19 20 21 22 23 2425 26 27 28 M2

co~NoBEEN - S

: Supercoiled DNA Ladder Marker

: SYN5064-1-35(200 ng)

: SYN5064-2-39(200 ng)

: SYN5064-3-51(200 ng)

: SYN5064-4-41(200 ng)

: SYN5064-5-40(200 ng)

: SYN5064-6-2(200 ng)

: SYN5064-7-41(200 ng)

: SYN5064-8-37(200 ng)

: SYN5064-9(SYN5064-1template) (200 ng)

: SYN5064-1template ( #ifit o 71 )

: SYN5064-10(SYN5064-2template) (200 ng)
: SYN5064-2template ( #2471 )

: SYN5064-11(SYN5064-3template) (200 ng)
: SYN5064-3template ( #ifikt7/1 )

1 SYN5064-12(SYN5064-4template) (200 ng)
. SYN5064-4template ( #{tH 70 )

- SYN5064-13(SYN5064-5template) (200 ng)
: SYN5064-5template ( #fitt 7)1 )

: SYN5064-14(SYN5064-6template)(200 ng)
. SYN5064-6template ( ffitH 71 )

: SYN5064-15(SYN5064-7template) (200 ng)
: SYN5064-7template ( #9271 )

. SYN5064-16(SYN5064-8template)(200 ng)
: SYN5064-8template ( #2ft1 71 )

. SYN5064-17(SYN5064-9template)(200 ng)
: SYN5064-9template ( #fiH- 2 71 )

: SYN5064-18(SYN5064-10template)(200 ng)
28 :

SYN5064-10template ( #ff4-> 71 )

M2: A-Hind Ill digest DNA Marker
1% agarose gel

2. OD measurement (Nanodrop Spectrophotometer ND-2000c)

Con. | Volume

No. Name antibiotic | Azso/Azso | Azso/A2so
(ng/pl) | (ul)
1 SYN5064-1-35 Amp 1.87 2.23 546 100
2 SYN5064-2-39 ” Amp187 | 222 534 100
3 SYN5064-3-51 Amp 1.87 2.23 533 100
4 SYN5064-4-41 Amp 1.84 2.21 536 100
5 SYN5064-5-40 Amp 1.87 2.23 539 100
6 SYN5064-6-2 Amp 1.87 2.23 545 100
7 SYN5064-7-41 Amp 1.85 2.20 541 100
8 SYN5064-8-37 Amp 1.87 2.21 541 100
9 SYN5064-9(SYN5064-1 template) Amp 1.85 2.40 556 100
10 SYN5064-10(SYN5064-2 template) Amp 1.85 2.39 538 100
11 SYN5064-11(SYN5064-3 template) Amp 1.86 2.41 528 100
12 SYN5064-12(SYN5064-4 template) Amp 1.86 2.40 565 100
13 SYN5064-13(SYN5064-5 template) Amp 1.86 2.41 543 100
14 SYN5064-14(SYN5064-6 template) Amp 1.86 2.40 550 100
15 SYN5064-15(SYN5064-7 template) Amp 1.86 2.39 556 100
16 SYN5064-16(SYN5064-8 template) Amp 1.86 2.39 565 100
17 SYN5064-17(SYN5064-9 template) Amp 1.84 2.41 566 100
18 SYN5064-18(SYN5064-10 template) Amp 1.86 2.40 557 100
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1. Bi=

1 FITC Chimeric Antigen Receptor (CAR) EIE~7 ¥ —7F5 23 NEHBE L, EESNI 70— it o T—
BHEOL PR TANART X —EEITE, UL R A NNRART Z—% o r—D PRI R G S ¥ 5 =
kv reFa—3—flE (F—1) FREL, Y%7 0T 2 —MEr bEA SN D BRREFERL b
BYANANRY Z—OMREERRT 5. F0#%, Y¥ETrT a2 ——HMlELY. §ROAZ—-N NV T ERH
(pre-MCB) 72 2#BDA T ) —=2 T %1TH,

2. EF7F 23 FDNA, #E#RL L UREK
c bFU RT3 7T A3 KDNA : 6321D_SYN5064 Service report 28
SYN5064-3-51 (pMS3_VL3/VH1), 0.533 ug/uL
SYN5064-4-41 (pMS3_VL4/VH1), 0.536 ug/uL
SYN5064-5-40 (pMS3_VL5/VH1), 0.539 ug/uL
SYN5064-11 (pMSGV1_VL3/VH1), 0.528 pg/uL
SYN5064-12 (pMSGV1_VL4/VH1), 0.565 pg/ul
SYN5064-13 (pMSGV1_VL5/VH1), 0.543 pg/uL
« L hue U A OV ATREHAL © G3T-hi #fa (TaKaRa Code.6163)
- 7T 2 —Y—MREMAME - PG13 Mk
« G3T-hi #BAER X O PG13 ffRE AL H : 10% FBS / DMEM
DMEM(High Glucose) (SIGMA Code.D5796)
Fetal Bovine Serum (FBS) (Bovagen, Code.555-06605, lot. 1309A)
- BEBR T F U U A (FesiEE, Code.193-01522)
- PBS(-) (Invitrogen, Code.10010-049)
« Trypsin-EDTA &% (Invitrogen, Code.25200-052)
« NIV RT3 UERER - TranslT-293 Transfection Reagent (Mirus Code.MIR2700)
« Retrovirus R ¥4 FARZE : Retrovirus Packaging Kit Eco (TaKaRa Code.6160)
* Retrovirus RNA = " —#{j8I7E FHREE : Retrovirus Titer Set (for Real Time PCR) (TaKaRa Code.6166)
« U7 I)LH A 5 PCRZERE : Thermal Cycler Dice Real Time System II (TaKaRa, Code.TP900)
s v A 3T T A {F YRR
MycoAlert Mycoplasma Detection Kit (Lonza Code. FL073)
- BFEIRIEK © CELLBANKER 1plus(TaKaRa, Code.CB021)

3. FIELER

3-1. 7uFa—P—REAMAL b e YA VAR Z—P5H (Eco env.) DR
TransIT-293 T VA7 =7 v a URAREEAWT, G3T-hi MBI HRBELETFHERA Y7 X 2 K DNA, pGP
X7 % —DNA, pE-Eco X7 ¥—DNAZH*EAL, 7uTFz—V—HREHFEAERZL P U A LAY
X —EREER L, FIEXTROBY TH B,

177 A2 RDNAZ 72 Y Collagen I coated 6 cm7 « » ¥ = 2 #KIZ 2.0x108 &,/ F 1 » ¥ = TG3T-hifliiz
PR, 24 FFRIEEE L%, TrandT-293 "SR 727 v a v RBREICINV T w2 1Y%= ER
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Wiz FRIMA 77 23 KDNA (2 pg) & pGP<Z7 % —DNA (gag-polBfzFRIE~7 Z—) (2 pg). BLW
pE-EcoX7Z # —DNA (Ecotropic envilt{fa 3 ~7 ¥ —) (1 ng) ZIHLEA L7z, EAFETREI RGO T
0 kayiiiEo7c, DNANT VA7 =7 ¥ a3 UBGAD B 24 REIRICHT /- /25 HIC S L, & 51T 24 FF
MK ZITo 2. DNAR T VA7 =27 ¥ 3 VIR ) 48 B %12/ T 4« v 2 &V Eilf& B L., 0.45
um”7 A VE—TRBL7ZbDE 7T o —H—HMRWKNAERI LV ba oA VAR Z—FRE L, 1
mL/vial T/ E#., —80°CIZIRTEL 1=,

NFGVvAT7 v a VBMEOHRRICHEI Y VR AFER T A F (pDON-ZsG) # ¥ A L7-#iaT 4
vy a b L. FROBIELZITV, BIEICHBEOMRWZ & ZRHERB L 7=,

3-2. a7 a—V—MRMMNAERI L b2 A VAT Z—0 RNA a v —¥OHH
3-1 TR L-fiMz L ba VA VAT ¥ — (pMS3'B#, Eco env., 3ff) @ RNA =1 v°—#{%  Retrovirus
Titer Set (for Real Time PCR) # AW THH L7, FiEIZ Fieo@my Th b,

One step V) 7V % A i RT-PCR fi#dT
Retrovirus Titer Set (for Real Time PCR) AW\ TH#MZ L b v A )L AT ¥ —¥Ei D DNase [ 0B % 3%
B U7z (RUSSAEIEE 1 #20), DNase I 2u¥7%, EASY Dilution T 500 {278 L7z, Onestep Y 7V
% 4 1 RT-PCR Jini%. One Step SYBR PrimeScript RT-PCR Kit (Perfect Real Time) ® 7' & k =1—/ 1|
eV, ) 7 vZ A A PCR #i#E Thermal Cycler Dice Real Time System % FV\ T 1 (28T 6 &MTF7
-7, Retrovirus Titer Set (for Real Time PCR) =& 4% RNA Control Template % i\ TH fibfg 2 /F
FRL., #RY 7@ RNA o b —$ & EH L7z,

RSy ih#R (2nd Derivative) 2> BB L7z Ct % Y #hi2, RNA Control Template @ = v*—#% X i
278y b LTREBRZFER L, ZORBHREVERY 7210 RNA 2 —HK2RH L7 (R 212 RNA
Control Template DRIET —# &, K 1ITHERE, K3 ITERY T ) 7% A 5 RT-PCRJIET
— B ENETIRT),

One step V) 7 /v % A LART-PCREEMTRER LV | fERIL 727 07 o — Y — AR AMBRZ L b o 7 A L AN
7 Z—IXTRRDORNAFZ A Z—%&R LTz,

SYN5064-3-51 (pMS3_VL3/VH1) 1 1.35E+11 copies/mL
SYN5064-4-41 (pMS3_VL4/VH1) 1 1.83E+11 copies/mL
SYN5064-5-40 (pMS3_VL5/VH1) :1.59E+11 copies/mL

3-3.PG13 ety b7 v/
PG13 Ml OFEE L FEREO RFE OFEIIOWTHER L, v 277 A~vREZ(To72, FEIXTROB
DThD,

Tissue Culture Dish TEEZITV, ) 0%RBEOa L 7NV RAIZELEDL, BEEEZRE. PBS()
T—EEE%. 0.25% Trypsin'EDTA R EZMZ CERT2~3 04 FaX—hL, MEZT 4 v =2 Xk
DEBEL, MEUBOEAREHEZMZ, BT 4 v 7I2L0 Y I OMBERIERZ AR Lz, ik
FIER % 1020 fFICHRLTH LWT 4 v = IR L7z, LI, RO FETERZME L, 2 B2
U THAEDHEIECEREICRIER 72\ 2 & R LTz, RFFICEEE FiFIcoW T, MycoAlert Mycoplasma
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Detection Kit ZF\VT~A 277 A<{ERPRR2N 2R L (F 4 2R, BREFEIRMNDO T2 b=
—JVZHE-T2)

3-4. 7uTFa—P—Hk (F—1) OEH

R TV UREEZAWTILTRELZY e T o ——HMRARABL b U VAT ¥ —EKR % PG13#
BICRBRR S, YeFa—3—#ia (L ha A VAR X —2 AR —/V) BERIL7-, HFETTFIEO
BV ThHD,

ToF 2 —H—HE (L h e UANRARY F—2 BERERET—/) DR

3-5.

3-6.

6 VTN L — NI 3x104 V=T PGI3 MIfR LB L, £ 24 RERIEERE Uiz, BRI T 4ERRL
TEUANVARBRIZRY) 7V (RBE 8ug/ml) ZRML, MRICEEIEE, 4BBABICEEZRE. [
BROFETHBLERNY TV BMU A NVABREKE, BEMRICEES S, ZREREH 1mL 25
mu. BEEMEEL,

HIROREE, BXUHIEEEIZELETE VT AZL— N EVMBEEEIL, 10cm 7 4 v ¥ = (CIEKEEE
L7z, REYeBRtAT% 8 B B LI Z B L, BAARTFR CELLBANKER lplus % AW T, 1x106 {ELLE
SR TOVTHEEMEA by 7 2ERIL, —80°CHREFELE,

HORETFERL P e T4 NV ARY ¥ —¥#K (GalV env.) DfESRL
FuF o ——#l (2 ERET—L) L) ERBEGFEHEL e A VAR Z—FROEREZIT- 7,
FIEXTRROBY TH D,

10emT 4 v = 5T 3108 /54 v 2 T34 THERLAEEZE T 2 —F—Ml (2 BERELET—1L)
EREL, H24RBHERE, BELBEZREL, 174y v2d720 8mLO 5mM EEEET R U AE
DEAREHAZRM U, 24 BEEERICET 4 v 2LV EEZEIRL, 045 yum7 4 L2 —THEB L2
D% BRBEFERL e U A VAR X —ERE L, 1 mLivial CoE#%, —80°CIZRTEL 7=,

HRREFERL P A VAR X —EHKEO RNA 2 ¥ —0EH
35 CTHRMLZMEHRZL hr A VAT ¥ — (pMS3 B, GaLV env., 3 &) ® RNA = v°—¥ %,
Retrovirus Titer Set (for Real Time PCR) Z AW TEH L7z, FiklL 3-2.ZE& @0 Th 5,

RSy AR (2nd Derivative) 2>5EH L7z CtfEZ Y #lZ, RNA Control Template @ = & —# % X &
iZ7ay b LTREREIER LT, ZOREFRI VBRI 7 L0 RNA 2 —HEFHH L7z (R 212 RNA
Control Template DBIET —# %, K 1 ITREHREZ, K5 IRV 7LD 7L A4 A RT-PCREIET
—ZEENENTRT),

Onestep ) 7V # A LART-PCREETFER LY, 72—V —MIRIVERL-BENECTHEEMERZ L b
a A NVARY Z— (GaLV env.) X FEORNAZ A ¥ —%RL7T=,

SYN5064-3-51 (pMS3_VL3/VH1) : 2.69E+10 copies/mL
SYN5064-4-41 (pMS3_VL4/VH1) : 1.08E+10 copies/mL
SYN5064-5-40 (pMS3_VL5/VH1) : 1.32E+10 copies/mL
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3-7. v AH— N 7 ERMNE O

3-8.

THREDOT T a—%—#il (Pool) IZ2WT, RAMREICTCIu—=0 T %To7, BB L7 u—
SO L-MAz L v A VAR Z—0 RNA =2 —¥% . Retrovirus Titer Set (for Real Time
PCR) #HWTHE L7, FiEiX 3-2.ZfiRDEY TH B,

96 VAT L— b 5AIC 3-4. THEM L 7= pMS3_VL4/VH1 Bz FRIA 707 2 —H—Hka (2 [[@%k~7—

V) OS5/ VI NIRDEIICHERL, /- OREEToT, 1HENLHML TE /-7 m—
Bz oONWT 24 VT L—h, 6 7T/ 7L—h, 10ecm T4 v o LRI L, BEMIC 36 ED
s a— MRESE, £ a— 2 RFER CELLBANKER 1plus Z VT, 1% 106 cell/vial T#ifs#l
BaA by 7 %4 10 AAER L, -80°CHRAF L7z, RRFIZ RNA & A % —JRIE MBI % L& B L, -80°CHAF
L7,

CAY =R NN EHHRBERLY b YA NVARY F—PEO RNA 2 B —¥OHH
3-7.CMI L7z L br A )V ARY Z—D RNA 22 v¥°—4%t% . Retrovirus Titer Set (for Real Time
PCR) #HWTHM L/, FHiEiX 3215 DEY TH 5,

RISy AR (2nd Derivative) B L7 CtfE% Y #hi2. RNA Control Template ¢ = v°—#% X i
iZ7my b UTHREBRZER LTz, ZORBHRE D #ERY 700 RNA a E—#K%2H I L7 (R 612 RNA
Control Template DHIET —# &, K 2 [THREHREZ, K TITHBRY > TAD Y 7L A 5 RT-PCRET
—ZEENENTT),

One step Y 7 /v % A LART-PCREEHTHER L ¥ . Clone No. 10, 19, 24 {ZDOWTRNAX A ¥ — R TE 1=,



