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APPENDIX A
OPTIMIZED DENV-2 prM-E GENE

5.
GGATCCGCCACCATGAAATGTCTGCTGTACCTGGCCTTCCTGTTCATCGGC
GTGAATTGTTTCCACCTGACCACCAGGAACGGCGAGCCCCACATGATCGTG
AGCAGACAGGAGAAGGGCAAGAGCCTGCTGTTCAAGACCGAGGACGGCG
TGAACATGTGTACCCTGATGGCCATGGACCTGGGCGAGCTGTGCGAGGAC
ACCATCACCTACAAGTGTCCCTTCCTGAGGCAGAACGAGCCCGAGGACAT
CGACTGTTGGTGTAACAGCACAAGCACCTGGGTGACCTACGGCACCTGCA
CCACCACCGGCGAGCACAGAAGGGAGAAGAGGAGCGTGGCCCTGGTGLC
CCACGTGGGCATGGGATTGGAAACCAGAACCGAGACCTGGATGAGCAGCG
AGGGCGCTTGGAAGCATGCCCAGAGAATCGAGACCTGGATTCTGAGACAC
CCCGGCTTCACCATCATGGCCGCCATCCTGGCCTACACCATCGGCACCACC
CACTTCCAGAGAGCCCTGATCTTCATCCTGCTGACCGCCGTGGCCCCCAGC
ATGACCATGAGATGCATCGGCATCAGCAACAGAGACTTCGTGGAGGGCGT
GAGCGGCGGCAGCTGGGTGGACATCGTGCTGGAGCACGGCAGCTGTGTGA
CCACCATGGCCAAGAACAAGCCCACACTGGACTTCGAGCTGATCAAGACC
GAGGCCAAGCAGCCCGCCACCCTGAGAAAGTACTGTATCGAGGCCAAGCT
GACCAACACCACCACCGACAGCAGATGCCCCACCCAGGGCGAGCCCAGCC
TCAATGAGGAGCAGGACAAGAGATTCGTGTGTAAGCACAGCATGGTGGAC
AGAGGCTGGGGCAACGGCTGTGGCCTGTTCGGCAAGGGCGGCATCGTGAC
CTGTGCCATGTTCACATGCAAGAAGAACATGAAGGGCAAGGTGGTGCAGC
CTGAGAACCTGGAGTACACCATCGTGATCACCCCTCACTCTGGCGAGGAG
CATGCCGTGGGCAACGACACCGGCAAGCACGGCAAGGAGATCAAGATCAC
CCCCCAGAGCAGCATCACAGAGGCCGAGCTGACCGGCTACGGCACAGTGA
CCATGGAGTGTAGCCCTAGAACCGGCCTGGATTTCAACGAGATGGTGCTG
CTGCAAATGGAGAACAAGGCCTGGCTGGTGCACAGACAATGGTTCCTGGA
TCTGCCTCTGCCCTGGCTGCCTGGCGCCGACACCCAGGGAAGCAACTGGAT
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TCAGAAGGAGACCCTGGTGACCTTCAAGAACCCCCACGCCAAGAAGCAGG
ACGTGGTGGTGCTGGGCAGCCAGGAGGGCGCCATGCACACCGCCCTGACA
GGCGCCACCGAGATCCAGATGAGCAGCGGCAACCTGCTGTTCACCGGCCA
TTTGAAATGTAGACTGAGAATGGATAAGCTGCAGCTGAAGGGCATGTCTT
ACAGCATGTGTACAGGCAAGTTCAAGGTGGTGAAGGAGATCGCCGAGACC
CAGCACGGCACCATCGTGATCAGAGTGCAGTACGAGGGCGATGGCAGCCC
CTGTAAGATCCCCTTCGAGATCATGGATTTGGAGAAGAGACACGTGCTGG
GCAGACTGATCACCGTGAACCCCATCGTGACCGAGAAGGATAGCCCCGTG
AACATCGAGGCCGAGCCCCCTTTCGGCGACAGCTACATCATCATCGGCGTG
GAGCCCGGCCAGCTGAAGCTGAACTGGTTCAAGAAGGGCAGCAGCATCGG
CCAGATGATCGAGACCACCATGAGAGGAGCCAAGCGGATGGCCATCCTGG
GCGACACCGCCTGGGACTTCGGCTCTCTGGGCGGCGTGTTCACCTCCATCG
GCAAGGCCCTGCACCAGGTGTTCGGCGCCATCTACGGCGCCGCCTTCTCCG
GCGTGTCCTGGACCATGAAGATCCTGATCGGCGTGATCATCACCTGGATCG
GCATGAATTCCAGAAGCACCAGCCTGAGCGTGTCCCTGGTGCTGGTCGGA
GTGGTGACCCTGTACCTGGGCGTGATGGTGCAGGCCTGATGACTCGAG-3



Sathiporn Suksathan Appendices / 126

APPENDIX B
COMPARISON BETWEEN NATIVE DENV-2 prM-E GENE AND
OPTIMIZED DENV-2 prM-E GENE

0

* 20 * * 60 * 0
ACCACY #CACATGATCGTEAGCAGRCHEGRGAA ECTGT'
C 12 HCACATEATCGTAGCAGRCARGREGAN CTGT’
ACCAC G CGG GA BCATGAT G CA GRG G ac

CC Ci 7 GG AR AG CT CTGTT A2

* 100 120 * 140 *
#GECETGAACATGTGTACCCTEATEGCCATGEACC (e} GACACEATCA @ 152
GECETG ATGTGTACCCTSATGGCCATGGACC £y L CACACERTCA @ 152
Gi Ci GACAC RTCAC TR

GAGGA GGCGTG: .ATGTGTACCCT ATGGCCATGGACCT GG GA TGIG GA GACAC A

o oS
]

o
1]
2]

o
i

A GAG
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o
]

BGC

I3

160 * * 200 * 220 * 240 * 260 * 280 * 300
CARGTGTCCH €2 GGCAGANSGRGCH S CACTGTTGGT! piel v Caefeley 82 CCACCH GAGH 1 304
AAGTGTCC 8 A GGCAGARMGRGCH BEACTGTTGGET! ITC GT! Guyefele} \ACCACCH ATC. 1 304
CARGTGTCCC T CT AGGCRGAA GAGCC GR GACAT GACTGTTGGTG BAC AC CAC TGGGT 2C TA GG AC TG BCCACCRA GG GR CR RAGAREG GA BR AG GTGGC CT GT CC CA GTGGG ATGG

80

* * 400 * 420 * 440 *

WeTCAGACH W GGCTTCACCATATGE 8\ TCCTGECETACACCH’ Gulchlelle : 456
[ TCAGACH HGGCTTCACCATIEATGE! HATCCTGGORTACACCA Migdewe : 456
T GA BC TGEAT TGAGACA CC GGCTTCACCAT ATGGC GC ATCCTEGC TACARCCAT GG AC AC CA TTCCR AGAGCC

o

* 320 * 340 * 60
: e C. Cuaefer e ZGCAGH CAGAGAR
E G2 B gyeleh e TCATC! CC
GA TGER GGATG GR

3
GA BC GRAC C TGGRE CATG CCB

GA BC TGGR GG G G GC B

460 * 480 * 500 * 520 540 * 560 * 580 * 600
BNCTGATSTTCAT e CTGA G CAGCENNerY CAGH ACAGACTTGTGGA GAG 8 AGCTGGEGTE GACA’ G 82 GCTGTGTGA Cryele]
BNCTGATRTTCAT 1 CTGA C. aer A TG A GTC: IAGAGACTTMGTGE ITTC HAGCTGEGTHGACA' C’ HAGCTGTGTGA EATGE!

CTGAT TTCATC T CTIGAC GC 6T C CC ATGAC BTG & TGCAT GG AT AR RERGAC GTGEA GG GT GG GG AGCTGGGT GACAT GT T GA CA GG AGCTGTIGIGAC AC ATGGC AL

= 620 * 640 * 660 * 680 * 720 * 740 * 760
CAR [ECTGA' ECCCANeCAGCO®GCCR AAGTACTGTAT[e GRGGH CAGC] e CCCAGCC 760
CAA HCTGA' I GC 2 CAGCCUGCCA GTACTGTATEGAGG ATCT! HCCCAGCC 760
CAR CC ACR TGGRE TT GE CTGAT AR AC GB GCCRR CAGCC GCCR p2 GTACTGTAT GR AC AC GR G TECCC AC CA GG GA CCCAGCCT TGA
* * 0 * 820 * 840 * 0 * 0 * 300
H HTTCE' e CATGCTEGACAGAGHS T GGE| Cryele] e GTGACCTGTGCEATGTTCAWATGCAA ETACAC 912
H ETTCE' PeCATGETRGACAGAGEHTGGE! npyele] GTGACCTGTGCUATGTTCHEATECA, ETACAC 912
A AG TTCGT TG CAC CATGGT GACRGAGG TGEGE AR GG TGIGG CT TT GG AAGGE GECAT GTGACCTGTGC ATGTTCA ATECA. G & GG AR GT GTGCA CC GA BAC TEGRE T

104

EEEEEEEE

TGAC GG TA GGCAC GT A

=

920 * 340
B W CCTCACT! ECAGCATG
B ECCTCACT! HCAGCATG
AT GTGAT AC CCTCACTC GG GA GAGCATGC GT

* 1060
TGGAGTGatef

pyeferdepfe CTC'
ATGGAGTG CC BGRAC

5]

GA

* 1200

* 1080 1100 * 11 * 1140 * 1160 * 1180 *
8GGCC! TTCAMSGAGATGGTHSTGCTGCH S TGGCTGGTGCACAFECARTGGTTCC CTGCCus 8 GACA ARG C
EGGCC! s TTCAMNGAGATGGTHNTGCTGCH ITGGCTGGTGCACARECARTGGTTCC s CTGCOS € GACA GTC: 1
T TGGTG TGCTGC 2 T CACAG CA CT GA C T CC TGG TGCC GG GC GAC CA GG 2z GRGAC TGGT 2C T

CCT GA

o |

CAR GAGRTGGTG TGCE ATGGA 2 GC TGGC T CAATGETTC! A CIGCC TGGRT CRAGRA

5
Y
3]

CAG

o
151
o

@
5]

1240 * 1260 1300 * 1320 * 1340 * 1360
Crydery: G CA EATCCH AECAG e TTCA 1 CTEAGAR
AGAA T AT L ATCCA TCATC. s TTCA ECTGA T

ARGRR CRGGRE GT GT 6T T GG GA BTCCR RTG GG BAC T CT TTCAC GG CAT T A& TG AG CTGR

1380 * 1400 * 1440 * 1460 * 1480 * 1500 * 1520
CAGC’ ¥l TEARGGH EATCAGAGTGCA rlel IAAGRTCC Cragelel’
CAGC' 1TC ABGGH (ATCAGAGTGC. TC I ! AT GGA
AECT AR GG ATGIC TAC ATGTG BCAGG BAGTT GA BT GC GA AC CA CR GG AC AT GT ATCAGAGTGCA TR GA GG GB GGC CC TG ATCCC TT GRGAT ATGGA

0 * 176! * 0 * 1800 * 1820
GGCCAT 8 CACA(eGCCTIGGE. 1T Clepgers ECLCCH C
CCATHS CACAQEGCCTGGGH C Hepieny 8CLCCH A
AT T Ci IGGGA TT GG IC TGGG GE GIGIT AC IC AT GG GG

GE GAC CC: G

H S

1680 * 1

H {erels L TCGGECCH
H - TTCTEyselelelor
T ATCGGC

C.
C
ARGRR GG ARG ATCGGCCR B

700

e GAGA
E GAGR
TG T GAGA

G GRGARC AC AIGHM B

H
.

5
;
A
;
i
:
:

;

GGGA GG AAGGC CT CACCR GT IT GG GC

0

5]
4]

* * 1900 * 1920 * 1940 * 960 *
ERTCC [SATGARTTClS: FeAGCACCRE 4G G 8 CTGTA ELTGG!
RTICC PATGARTTCRY CACCH TC 2 CTGTZpN Crygeley

G AGECRCC CTG GIG C CT GT TIGGT GGA T GIGAC CIGTA AIG

IGGE GT AIGG

40

* * 0
ATCTH 8 GCCTTCpue SLTGAH
B ATCTH GCCTTCHE BIGAH
RICIR GG GT TIC TGGAC RIGRA

GC GCCTIIC GG GGAC BIG RTICCT AT GG GT AT ATCAC TGGAT GG ATGARITC A

]
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APPENDIX C
NUCLEOTIDE SEQUENCE ALIGNMENT BETWEEN
pUC57-D2opt.prM-E CONSTRUCT AND TARGETED INSERTED
SEQUENCE
QC ltems Specifications Results

Sequencing Alignment

Sequencing results are consistent with the
targeted insert sequence.

Pass [ Fail

20 30 40 50 60

EETE EEENE FREEE FEEEE FREEE TN FRET NS FEEEE NS R N N

GCTCGGTACCTCGCGAATGCATCTAGATGGATCCGCCACCATGAAATGTCTGCTGTACCTGGCC

B02-V95821-442985-1-M13F-47.abl (1>806) — | GCTCGGTACCTCGCGAATGCATCTAGATGGATCCGCCACCATGAAATGTCTGCTGTACCTGGC
442985-1.seq(1>2056) =y GGATCCGCCACCATGAAATGTCTGCTGTACCTGGC
1 7I0 | 8IO | 910 1 1?0 1 1]i0 | 12I0 1
TTCCTGTTCATCGGCGTGAATTGTTTCCACCTGACCACCAGGAACGGCGAGCCCCACATGATCG
B02-V95821-442985-1-M13F-47.abl (1>806) — | TTCCTGTTCATCGGCGTGAATTGTTTCCACCTGACCACCAGGAACGGCGAGCCCCACATGATCH
— | TTCCTGTTCATCGGCGTGAATTGTTTCCACCTGACCACCAGGAACGGCGAGCCCCACATGATCH

442985-1.seq(1>2056)

130 140 150 160 170 180 190

TR FEETE RTTRE FRET SRTEE FREES S ETTS FEEEE S NN FE e ST N

B02-V95821-442985-1-M13F-47
442985-1.seq (1>2056)

.ab1(1>806)

TGAGCAGACAGGAGAAGGGCAAGAGCCTGCTGTTCAAGACCGAGGACGGCGTGAACATGTGTAC

TGAGCAGACAGGAGAAGGGCAAGAGCCTGCTGT’I‘CAAGACCGAGGACGGCGTGAACATGTGTAS
TGAGCAGACAGGAGARGGGCAAGAGCCTGCTGTTCAAGACCGAGGACGGCGTGAACATGTGTA!

200 210 220 230 240 250

P T SRR FEETE ST FEET ST SRR SR FEEEE N SRS STaee

CCTGATGGCCATGGACCTGGGCGAGCTGTGCGAGGACACCATCACCTACAAGTGTCCCTTCCTG

CCTGATGGCCATGGACCTGGGCGAGCTGTGCGAGGACACCATCACCTACAAGTGTCCCTTCCTY

B02-V95821-442985-1-M13F-47.abl (1>806) -
442985-1.seq(1>2056) —> | CCTGATGGCCATGGACCTGGGCGAGCTGTGCGAGGACACCATCACCTACAAGTGTCCCTTCCT(
26150 i 27[0 i 2810 i 2?0 i 3([)0 i 3110 i 321C
AGGCAGAACGAGCCCGAGGACATCGACTGTTGGTGTAACAGCACAAGCACCTGGGTGACCTACG
B02-V95821-442985-1-M13F-47.abl (1>806) —> | AGGCAGAACGAGCCCGAGGACATCGACTGTTGGTGTAACAGCACAAGCACCTGGGTGACCTAC!
442985-1.seq(1>2056) —> | AGGCAGAACGAGCCCGAGGACATCGACTGTTGGTGTAACAGCACAAGCACCTGGGTGACCTAC!
; 3%0 i 3?0 | 350 i 3?0 ; 37[0 i 3?0
GCACCTGCACCACCACCGGCGAGCACAGAAGGGAGAAGAGGAGCGTGGCCCTGGTGCCCCACGT
B02-V95821-442985-1-M13F-47.abl (1>806) — | GCACCTGCACCACCACCGGCGAGCACAGAAGGGAGAAGAGGAGCGTGGCCCTGGTGCCCCACG
442985-1.seq(1>2056) —> | GCACCTGCACCACCACCGGCGAGCACAGAAGGGAGAAGAGGAGCGTGGCCCTGGTGCCCCACG
1 3?0 1 4(1)0 1 4:}0 1 4%0 1 4310 1 4%0 1
GGGCATGGGATTGGAAACCAGAACCGAGACCTGGATGAGCAGCGAGGGCGCTTGGAAGCATGCC
B02-V95821-442985-1-M13F-47.abl (1>806) — [ GGGCATGGGATTGGARACCAGAACCGAGACCTGGATGAGCAGCGAGGGCGCTTGGAAGCATGC!
—> | GGGCATGGGATTGGARACCAGAACCGAGACCTGGATGAGCAGCGAGGGCGCTTGGAAGCATGC!

442985-1.seq(1>2056)
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450 460 470 480 490 500 510

TN FEETE PR T FETEE R FRTEE ST NN ST FEEE NN ST

CAGAGAATCGAGACCTGGATTCTGAGACACCCCGGCTTCACCATCATGGCCGCCATCCTGGCCT

B02-V95821-442985-1-M13F-47.abl (1>806) —> | CAGAGAATCGAGACCTGGATTCTGAGACACCCCGGCTTCACCATCATGGCCGCCATCCTGGCC
442985-1.seq(1>2056) —> | CAGAGAATCGAGACCTGGATTCTGAGACACCCCGGCTTCACCATCATGGCCGCCATCCTGGCC
i 5%0 i 5?0 . 540 i 5?0 ; 5?0 ; 570 N
ACACCATCGGCACCACCCACTTCCAGAGAGCCCTGATCTTCATCCTGCTGACCGCCGTGGCCCC
B02-V95821-442985-1-M13F-47.abl (1>806) — | ACACCATCGGCACCACCCACTTCCAGAGAGCCCTGATCTTCATCCTGCTGACCGCCGTGGCCC]
442985-1.seq(1>2056) —> | ACACCATCGGCACCACCCACTTCCAGAGAGCCCTGATCTTCATCCTGCTGACCGCCGTGGCCC]
580 590 600 610 620 630 640
P T PR STTEE PR TR FRTRE SRR ARETE SETE ST ET FETEE SETrs FETe |
CAGCATGACCATGAGATGCATCGGCATCAGCAACAGAGACTTCGTGGAGGGCGTGAGCGGCGGC
B02-V95821-442985-1-M13F-47.abl (1>806) —> | CAGCATGACCATGAGATGCATCGGCATCAGCAACAGAGACTTCGTGGAGGGCGTGAGCGGCGG]
442985-1.seq(1>2056) — | CAGCATGACCATGAGATGCATCGGCATCAGCAACAGAGACTTCGTGGAGGGCGTGAGCGGCGG]
i 6?0 i 6?0 " 620 i 680 . 6?0 : 7?0
AGCTGGGTGGACATCGTGCTGGAGCACGGCAGCTGTGTGACCACCATGGCCAAGAACAAGCCCA
B02-V95821-442985-1-M13F-47.abl (1>806) — [ AGCTGGGTGGACATCGTGCTGGAGCACGGCAGCTGTGTGACCACCATGGCCAAGAACAAGCCCA
442985-1.seq(1>2056) — | AGCTGGGTGGACATCGTGCTGGAGCACGGCAGCTGTGTGACCACCATGGCCAAGAACAAGCCCH

B04-V95821-442985-1-442985-1seq.abl (1>814)—

TCGTGCTGGAGCACGGCAGCTGTGTGACCACCATGGCCAAGAACAAGCCCA

710 720 730 740 750 760

| R FEE T RTETE RS ST SRS SRR EE R SRR SRR SR S

CACTGGACTTCGAGCTGATCAAGACCGAGGCCAAGCAGCCCGCCACCCTGAGAAAGTACTGTAT

B02-V95821-442985-1-M13F-47.abl (1>806)
442985-1.seq(1>2056)
B04-V95821-442985-1-442985-1seq.abl (1>814)—

—
-

CACTGGACTTCGAGCTGATCAAGACCGAGGCCAAGCAGCCCGCCACCCTGAGAAAGTACTGTA
CACTGGACTTCGAGCTGATCARGACCGAGGCCAAGCAGCCCGCCACCCTGAGAAAGTACTGTAT
CACTGGACTTCGAGCTGATCAAGACCGAGGCCAAGCAGCCCGCCACCCTGAGAAAGTACTGTAT

770 780 790 800 810 820 830

i TN PR ST T FREEE RS FEEE ST FEEE ST ST SRS SR S

CGAGGCCAAGCTGACCAACACCACCACCGACAGCAGATGCCCCACCCAGGGCGAGCCCAGCCTC

B02-V95821-442985-1-M13F-47.abl (1>806) -
442985-1.seq(1>2056) =%,
B04-V95821-442985-1-442985-1seq.abl (1>814)—>

CGAGGCCAAGCTGACCAACACCACCACCGACAGCAGAT
CGAGGCCAAGCTGACCAACACCACCACCGACAGCAGATGCCCCACCCAGGGCGAGCCCAGCCT]
CGAGGCCAAGCTGACCAACACCACCACCGACAGCAGATGCCCCACCCAGGGCGAGCCCAGCCT]

840 850 860 870 880 890

P P RS R REEEE FTEEE SRS FR NS S FE T ST N e

AATGAGGAGCAGGACAAGAGATTCGTGTGTAAGCACAGCATGGTGGACAGAGGCTGGGGCAACG

2

442985-1.seq(1>2056

AATGAGGAGCAGGACAAGAGATTCGTGTGTAAGCACAGCATGGTGGACAGAGGCTGGGGCAAca
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840 850 860 870 880 890

salo g by bonaa bonaa baana b Lo benaa bonaa boaaa boaaalagaaly

AATGAGGAGCAGGACAAGAGATTCGTGTGTAAGCACAGCATGGTGGACAGAGGCTGGGGCAACG

B04-V95821-442985-1-442985-1seq.abl (1>814)—> [ AATGAGGAGCAGGACAAGAGATTCGIGTGTAAGCACAGCATGGTGGACAGAGGCTGGGGCAACT

900 910 920 930 940 950 960

A RN EERNE ENER SRR CRNRE SNAEE SRS T FRANE SRR FEEE SRTES Fwe |

GCTGTGGCCTGTTCGGCAAGGGCGGCATCGTGACCTGTGCCATGTTCACATGCAAGAAGAACAT

442985-1.seq(1>2056)

-

B04-V95821-442985-1-442985-1seq.abl (1>814)—

GCTGTGGCCTGTTCGGCAAGGGCGGCATCGTGACCTGTGCCATGTTCACATGCAAGAAGAACAT]
GCTGTGGCCTGTTCGGCAAGGGCGGCATCGTGACCTGTGCCATGTTCACATGCAAGAAGAACAT]

970 980 990 1000 1010 1020

RN RN AN RN AR EEE A AN E NS FEE N AR RE AR AR EE SR TS FENN

GAAGGGCAAGGTGGTGCAGCCTGAGAACCTGGAGTACACCATCGTGATCACCCCTCACTCTGGC

442985-1.seq(1>2056

-

B04-V95821-442985-1-442985-1seq.abl (1>814)—

GAAGGGCAAGGTGGTGCAGCCTGAGAACCTGGAGTACACCATCGTGATCACCCCTCACTCTGG]
GAAGGGCAAGGTGGTGCAGCCTGAGAACCTGGAGTACACCATCGTGATCACCCCTCACTCTGG]

1030 1040 1050 1060 1070 1080

IFEERA EEEN ERETE SRR FREEE FEEEE SR AR RS FRTES SEREE R FETEE S

GAGGAGCATGCCGTGGGCAACGACACCGGCAAGCACGGCAAGGAGATCAAGATCACCCCCCAGA

442985-1.seq(1>2056)

_)

B04-V95821-442985-1-442985-1seq.abl (1>814)—

GAGGAGCATGCCGTGGGCAACGACACCGGCAAGCACGGCAAGGAGATCAAGATCACCCCCCAGA
GAGGAGCATGCCGTGGGCAACGACACCGGCAAGCACGGCAAGGAGATCAAGATCACCCCCCAGA

1090 1100 1110 1120 1130 1140 1150

IR FEETl SRR SRR FEEEE SRR FENES R EE FRTES SRNE FETE FEwes R

GCAGCATCACAGAGGCCGAGCTGACCGGCTACGGCACAGTGACCATGGAGTGTAGCCCTAGAAC

442985-1.seq(1>2056)

-

B04-V95821-442985-1-442985-1seq.abl (1>814)—

GCAGCATCACAGAGGCCGAGCTGACCGGCTACGGCACAGTGACCATGGAGTGTAGCCCTAGAA(
GCAGCATCACAGAGGCCGAGCTGACCGGCTACGGCACAGTGACCATGGAGTGTAGCCCTAGAA(

1160 1170 1180 1190 1200 1210

I EEERE FEREE AR EE SRR FEEEE FEETE SEATE FEEES FEEEE SRR E FETEE FTwe

CGGCCTGGATTTCAACGAGATGGTGCTGCTGCAAATGGAGAACAAGGCCTGGCTGGTGCACAGA

442985-1.seq(1>2056)

—

B04-V95821-442985-1-442985-1seq.abl (1>814)—

CGGCCTGGATTTCAACGAGATGGTGCTGCTGCAAATGGAGAACAAGGCCTGGCTGGTGCACAGA
CGGCCTGGATTTCAACGAGATGGTGCTGCTGCAAATGGAGAACAAGGCCTGGCTGGTGCACAGA

1220 1230 1240 1250 1260 1270 128(

R FEEEE AREEE SRR FERTE SETEE NN FETTE FREEE ST SR SETes FERe |

CAATGGTTCCTGGATCTGCCTCTGCCCTGGCTGCCTGGCGCCGACACCCAGGGAAGCAACTGGA

442985-1.seq(1>2056)

-

B04-V95821-442985-1-442985-1seq.abl (1>814)—

CAATGGTTCCTGGATCTGCCTCTGCCCTGGCTGCCTGGCGCCGACACCCAGGGAAGCAACTGE
CAATGGTTCCTGGATCTGCCTCTGCCCTGGCTGCCTGGCGCCGACACCCAGGGAAGCAACTGE.
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1290 1300 1310 l3|20 13|30 1340

TR FEEEE FTEES FEEl FEEE ST TS SRl FE e F TR F S TR S

TTCAGAAGGAGACCCTGGTGACCTTCAAGAACCCCCACGCCAAGAAGCAGGACGTGGTGGTGCT

442985-1.seq(1>2056) b
B04-V95821-442985-1-442985-1seq.abl (1>814)—
B03-V95821-442985-1-M13R-48.abl (1>812) S

TTCAGAAGGAGACCCTGGTGACCTTCAAGAACCCCCACGCCAAGARGCAGGACGTGGIGGTGCT
TTCAGAAGGAGACCCTGGTGACCTTCAAGAACCCCCACGCCAAGAAGCAGGACGTGGTGGTGCT
ACCCCCACGCCAAGAAGCAGGACGTGGTGGTGCT]

1350 13|60 13]70 13|80 1390 1400

[T NS SN N Wi s Sl RS R E R P SR N S

GGGCAGCCAGGAGGGCGCCATGCACACCGCCCTGACAGGCGCCACCGAGATCCAGATGAGCAGC

442985-1.seq(1>2056) —
B04-V95821-442985-1-442985-1seq.abl (1>814)—

GGGCAGCCAGGAGGGCGCCATGCACACCGCCCTGACAGGCGCCACCGAGATCCAGATGAGCAG!
GGGCAGCCAGGAGGGCGCCATGCACACCGCCCTGACAGGCGCCACCGAGATCCAGATGAGCAG!

B03-V95821-442985-1-M13R-48.abl (1>812) €— | _GGGCAGCCAGGAGGGCGCCATGCACACCGCCCTGACAGGCGCCACCGAGATCCAGATGAGCA!
14110 ! l4lZO i 14|30 : 14|40 14[50 i 14160 \ 14]70
GGCAACCTGCTGTTCACCGGCCATTTGAAATGTAGACTGAGAATGGATAAGCTGCAGCTGAAGG
442985-1.seq(1>2056) —> | GGCAACCTGCTGTTCACCGGCCATTTGAAATGTAGACTGAGAATGGATAAGCTGCAGCTGAAGG

B04-V95821-442985-1-442985-1seq.abl (1>814)—

GGCAACCTGCTGTTCACCGGCCATTTGAAATGTAGACTGAGAATGGATAAGCTGCAGCT

B03-V95821-442985-1-M13R-48.abl (1>812) €— | _GGCAACCTGCTGTTCACCGGCCATTTGAAATGTAGACTGAGAATGGATAAGCTGCAGCTGAAGH
: 1480 14]90 15]00 i 15I10 . 15|20 i 15'30 ;
GCATGTCTTACAGCATGTGTACAGGCAAGT TCAAGGTGGTGAAGGAGATCGCCGAGACCCAGCA
442985-1.seq(1>2056) =) l GCATGTCTTACAGCATGTGTACAGGCAAGTTCAAGGTGGTGAAGGAGATCGCCGAGACCCAGCA
B03-V95821-442985-1-M13R~-48.abl (1>812) €— | GCATGTCTTACAGCATGTGTACAGGCAAGTTCAAGGTGGTGAAGGAGATCGCCGAGACCCAGC
15140 : 15|50 ; 15|60 i 15|70 ; 15180 i 15]90 ; 16]0(
CGGCACCATCGTGATCAGAGTGCAGTACGAGGGCGATGGCAGCCCCTGTAAGATCCCCTTCGAG.
442985-1.seq(1>2056) —> | CGGCACCATCGTGATCAGAGTGCAGTACGAGGGCGATGGCAGCCCCTGTAAGATCCCCTTCGA
B03-V95821-442985-1-M13R-48.abl (1>812) €¢— |_CGGCACCATCGTGATCAGAGTGCAGTACGAGGGCGATGGCAGCCCCTGTAAGATCCCCTTCGA

1610 16|20 16[30 1640 1650 1660

TN FEE RS FEEEE ST NS NS FEES SRR T TR SRl RS SR e

ATCATGGATTTGGAGAAGAGACACGTGCTGGGCAGACTGATCACCGTGAACCCCATCGTGACCG

442985-1.seq(1>2056) =)

B03-V95821-442985-1-M13R-48.abl (1>812)

ATCATGGATTTGGAGAAGAGACACGTGCTGGGCAGACTGATCACCGTGAACCCCATCGTGACCS

¢— [ _ATCATGGATTTGGAGAAGAGACACGTGCTGGGCAGACTGATCACCGTGAACCCCATCGTGACC

1670 16|80 1690 1700 1710 1720

| IS S SRR I I NS WS AN SR A AR W N

AGAAGGATAGCCCCGTGAACATCGAGGCCGAGCCCCCTTTCGGCGACAGCTACATCATCATCGG

442985-1.seq(1>2056) — |

AGAAGGATAGCCCCGTGAACATCGAGGCCGAGCCCCCTTTCGGCGACAGCTACATCATCATCGE
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1670 1680 1690 1700 1710 1720

IFEE R AN FE RN AR AR AR EEE AR FREEE AR TES ERE TS RN SRS S

AGAAGGATAGCCCCGTGAACATCGAGGCCGAGCCCCCTTTCGGCGACAGCTACATCATCATCGG
B03-V95821-442985-1-M13R-48.abl (1>812) ¢— | AGAAGGATAGCCCCGTGAACATCGAGGCCGAGCCCCCTTT ACAGCTACATCATCATC

1730 ; 1740 ; 1750 i 1760 i 17[70 ; 1780 . 17|90
CGTGGAGCCCGGCCAGCTGAAGCTGAACTGGTTCAAGAAGGGCAGCAGCATCGGCCAGATGATC_
442985-1.seq(1>2056) — | CGTGGAGCCCGGCCAGCTGAAGCTGAACTGGTTCAAGAAGGGCAGCAGCATCGGCCAGATGAT]
B03-V95821-442985-1-M13R-48.abl (1>812) ¢— | CGTGGAGCCCGGCCAGCTGAAGCTGAACTGGTTCAAGAAGGGCAGCAGCATCGGCCAGATGAT]
i 18|00 i 18|10 i 18|20 i 18|30 : 18]40 | 18]50 '
GAGACCACCATGAGAGGAGCCAAGCGGATGGCCATCCTGGGCGACACCGCCTGGGACTTCGGCT
442985-1.seq(1>2056) — | GAGACCACCATGAGAGGAGCCAAGCGGATGGCCATCCTGGGCGACACCGCCTGGGACTTCGGCT
B03-V95821-442985-1-M13R-48.abl (1>812) ¢— | GAGACCACCATGAGAGGAGCCAAGCGGATGGCCATCCTGGGCGACACCGCCTGGGACTTCGGCT
18|60 ] 1870 ! 1880 . 18|90 : 19[00 ; 19110 i 19]2(
CTCTGGGCGGCGTGTTCACCTC CATCGGCAAGGCCCTGCACCAGGTGTTCGGCGCCATCTACGG_
442985-1.seq(1>2056) — [ CTCTGGGCGGCGTGTTCACCTCCATCGGCAAGGCCCTGCACCAGGTGTTCGGCGCCATCTACG
B03-V95821-442985-1-M13R-48.abl (1>812) ¢ | CTCTGGGCGGCGTGTTCACCTCCATCGGCAAGGCCCTGCACCAGGTGTTCGGCGCCATCTACG
| 19|30 i 1940 i 19]50 i 19160 Y 19]70 i l9|80
CGCCGCCTTCTCCGGC! GTGTCCTGGACCATGAAGATCCTGATCGGCGTGATCATCACCTGGATC_
442985-1.seq(1>2056) — [ CGCCGCCTTCTCCGGCGTGTCCTGGACCATGAAGATCCTGATCGGCGTGATCATCACCTGGAT
B03-V95821-442985-1-M13R-48.abl (1>812) ¢— | CGCCGCCTTCTCCGGCGTGTCCTGGACCATGAAGATCCTGATCGGCGTGATCATCACCTGGAT!
: 19|90 : 2000 ; 2010 i 2020 . 2030 ; 20]40 i
GGCATGAATTCCAGAAGCACCAGCCTGAGCGTGTCCCTGGTGCTGGTCGGAGTGGTGACCCTGT
442985-1.seq(1>2056) — [ GGCATGAATTCCAGAAGCACCAGCCTGAGCGTGTCCCTGGTGCTGGTCGGAGTGGTGACCCTGY
B03-V95821-442985-1-M13R-48.abl (1>812) ¢— | GGCATGAATTCCAGAAGCACCAGCCTGAGCGTGTCCCTGGTGCTGGTCGGAGTGGTGACCCTGY
2050 | 2060 : 20|70 : 20|80 " 2090 1 2100 ; 2110
ACCTGGGCGTGATGGTGCAGGCCTGATGACTCGAGATCGGATCCCGGGCCCGTCGACTGCAGAG
442985-1.seq(1>2056) — | ACCTGGGCGTGATGGTGCAGGCCTGATGACTCGAG
B03-V95821-442985-1-M13R-48.abl (1>812) ¢— | ACCTGGGCGTGATGGTGCAGGCCTGATGACTCGAGATCGGATCCCGGGCCCGTCGACTGCAGAG

2120

salaaaalag

GCCTGCATGC
B03-V95821-442985-1-M13R-48.abl (1>812) ¢« [ GCCTGCATG]
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APPENDIX D
SOLUTION PREPARATION

1. Solutions for agarose gel electrophoresis

1.1 0.5M EDTA, pH 8.0 100 mi
Na2EDTA (MW 372.2) 18.61 g
Distilled H,O 60 ml
Adjust pH with concentrated NaOH to 8.0
Adjust volume with distrilled H,O up to 100 ml

store at room temperature

1.2 5X TBE 1 L
Tris base 53.89 ¢
Boric acid 2751 ¢
0.5 M EDTA, pH 8.0 20 ml
Adjust volume with distilled H,O to 1 L

Store at room temperature

1.3 0.5X TBE 1
5X TBE 1 L
Distilled H,O 100 ml

Store at room temperature

1.4 1% agarose in 0.5X TBE buffer 100 ml
Agarose 1 g
0.5X TBE buffer 100 ml

Boil until solution is clear
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Solution for bacterial culture and cloning

2.1

2.2

2.3

2.4

LB both 1 L
NaCl 10 g
Tryptone 10 g
Yeast extract 5 g
Distilled H,O to 1 L

Sterilize by autoclave at 121 °C, 15 psi for 20 min and store at 4 °C
Add antibiotics as design (Ampicillin 50 or 100 pg/ml, Kanamycin 50

pg/ml final concentration)

LB agar 1 L
NaCl 10 g
Tryptone 10 g
Yeast extract S) g
European bacteriological agar 20 g

Sterilize by autoclave at 121 °C, 15 psi for 20 min and store at 4 °C
To make agar plate, melt LB agar and cool it down to 55-60 °C. Add
antibiotics as design (Ampicillin 25, 50 or 100 pg/ml, Kanamycin 50
pg/ml final concentration) and pour into petridishes (approximately 25

ml/plate)

100 mg/ml Ampicillin (1,000X) 10 mi
Ampicillin sodium salt 1 g
Sterile MilliQ H,0 10 ml

Filtrate through 0.22 pum filter and store at -20 °C

50 mg/ml Kanamycin (1,000X) 10 ml
Kanamycin 05 ¢
Sterile MilliQ H,0O 10 mi

Filtrate through 0.22 pum filter and store at -20 °C
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3. Cell culture media and reagents

3.1

3.2

3.3

3.4

1X DMEM

DMEM powder

NaHCO3

Sterile MilliQ H,0 to

Adjust pH with concentrated HCI to

Adjust volume with sterile MilliQ H,O to
Filtrate through 0.22 pum filter and store at 4 °C

Growth medium for HEK 293 and HEK 393T cell
1X DMEM

Heat-inactivated FBS

storeat 4 °C

Add antibiotics as design (G418 500 — 2000 pg/ml)

1X PBS for cell culture
NaCl

KCI

Na;HPO,4

KH,PO,

MilliQ H,0 to
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Sterilize by autoclave at 121 °C, 15 psi for 20 min and store at room

temperature

0.5M EDTApH 8.0

EDTA

Distilled H,0 to

Adjust pH with concentrated HCI to
Adjust volume with distilled H,O to

1 L
1 pack
3.7 g
900 ml
7.2

1 L
500 ml
450 ml
45 ml
4 L
32.03 ¢
081 g
244 ¢
0.76 ¢
4 L
300 ml
55.836 ¢
200 ml
8.0

300 ml

Sterilize by autoclave at 121 °C, 15 psi for 20 min and store at room

temperature
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3.5 0.25 (w/v) Trypsin/EDTA 1 L
Trypsin 2.5
0.5M EDTA pH 8.0 2 ml
Adjust volume with 1X PBS to 1 L

Filtrate through 0.22 pm filter and store at -20 °C

3.6 0.4% (w/v) Tryphan blue 100 ml
Tryphan blue 04 g
1X PBS 100 ml

Store at room temperature

4.  Solutions for SDS-PADE and Western blot analysis

4.1 10% (w/v) SDS 100 mi
Sodium dodecyl sulfate (SDS) 10 g
Distilled H,0 to 100 ml

Store at room temperature

4.2 1M Tris-HCI pH 6.8 100 mi
Tris base 121 g
distrilled H,O to 70 ml
Adjust pH with concentrated HCI to 6.8
Adjust volume with distilled H,O to 100 ml

Store at room temperature

4.3 1.5M Tris-HCI pH 8.8 150 mi
Tris base 27.26 ¢
distrilled H,O to 70 ml
Adjust pH with concentrated HCI to 8.8
Adjust volume with distilled H,O to 100 mi

Store at room temperature
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44 IMDTT 324 ml
DTT 5 g
distilled H,O to 324 ml

store at -20 °C

4.5 5X SDS loading buffer 50 mi
1M Tris-HCI pH 6.8 3.125 mi
10% (w/v) SDS 20 ml
87% glycerol 115 ml
Bromophenol blue 7.5 mg
distilled H,O to 10.375 ml

store at room temperature
Add 10 pl of 1M DTT before use

4.6 10X running buffer (stock solution) 1 L
Tris-base 302 ¢
Glycine 1414 ¢
SDS 10 g
Distilled H,0 to 1 L

4.7 1X running buffer (working solution) 1 L
10X running buffer 100 ml
Distilled H,0 to 900 ml
Freshly preparation before used

4.8 10% (w/v) APS 1 L
APS 01 g
Distilled H,O to 1 ml

Store at 4 °C and use within 1 week
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4.9 Polyacrylamide gel

Reagents for 10% separating gel

40% acrylamide/bis-acrylamide 25 ml
1.5M Tris-HCI pH 8.8 25 ml
Distilled H,O to 4.8 ml
10% (w/v) SDS 0.1 mi
10% (w/v) APS 0.15 mi
TEMED 0.0125 ml
Reagents for 5% stacking gel
40% acrylamide/bis-acrylamide 0.375 ml
1.5M Tris-HCI pH 6.8 0.38 mil
Distilled H,0 to 2.225 ml
10% (w/v) SDS 0.030 mi
10% (w/v) APS 0.045 mi
TEMED 0.0125 ml
4.10 1X transfer buffer 1 L
Tris base 3 g
Glycine 14 g
100% methanol 200 ml
Distilled H,O to 1 L

Freshly preparation and store at -20 °C before used

4.11 10X TBS (Tris-buffered saline) pH 7.6 1 L
Tris base 24.2
NaCl 80 g
Distrilled H,0 to 800 mi
Adjust pH with concentrated HCI to 7.6
Adjust volume with distilled H,O to 1 L

Store at room temperature
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4.12 1X TBS, 0.1% Tween-20 1 L

10X TBS 100 ml
Tween-20 1 ml
Distrilled H,0 to 1000 ml

Store at room temperature

4.13 0.2% (w/v) Ponceau S/ 1% (v/v) acetic acid 500 mi
Ponceau S 1 g
Distrilled H,0 to 495 mi
Acetic acid 5 ml

Store at room temperature

4.14 5% (w/v) SKimmed milk in 1X TBS with 0.1% Tween-20 100 ml
Skimmed milk 5 g
1X TBS with 0.1% Tween-20 100 ml

store at 4 °C and stir before use

5. Solution for immunofluorescent assay (IFA)
5.1 1M PBS (10X PBS) for IFA

NaCl 90 g
Na,HPO,4 n g
NaH,PO, 60 g
Distrilled H,O to 800 ml
Adjust pH to 7.4
Adjust volume with distrilled H,O to 1 L

store at room temperature

5.2 0.1M PBS (1X PBS) 1 L
1M PBS (10X PBS) 100 ml
Distrilled H,O to 900 mi

store at room temperature
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5.3 0.3% (v/v) Triton X-100/ 1X PBS 100 ml
Triton X-100 0.3 ml
1X PBS to 100 ml

store at room temperature

5.4 0.03% (v/v) Triton X-100/1X PBS 100 ml
Triton X-100 0.03 ml
1X PBS to 100 ml

store at room temperature



