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              9          18          27          36          45          54
5'  ATG TCT GCA ATC TCA GGT GCG AAC GTA ACC AGT GGG TTC ATC GAC ATC TCC GCG
             63          72          81          90          99         108
    TTT GAT GCG ATG GAG ACC CAC TTG TAT GGC GGC GAC AAT GCC GTG ACC TAC TTT
            117         126         135         144         153         162
    GCC CGT GAG ACC GTG CGT AGT TCC TGG TAC AGC AAG CCG CCC GTC ACC CTA TCA
            171         180         189         198         207         216
    AAA CAG ACT GGC CAT GCT AAT TTC GGC CAG GAG TTT AGT GTG ACT GTG GCA AGG
            225         234         243         252         261         270
    GGT GGC GAC TAC CTC ATT AAT GTG TGG CTG CGT GTT AAG ATC CCC TCC ATC ACG
            279         288         297         306         315         324
    TCC AGC AAG GAG AAC AGC TAC ATT CGC TGG TGT GAT AAT TTG ATG CAC AAT CTA
            333         342         351         360         369         378
    GTT GAG GAG GTG TCG GTG TCA TTT AAC GAC CTG GTG GCA CAG ACC CTG ACC AGC
            387         396         405         414         423         432
    GAG TTC CTT GAC TTT TGG AAC GCC TGC ATG ATG CCT GGC AGC AAA CAA TCT GGC
            441         450         459         468         477         486
    TAC AAC AAG ATG ATT GGC ATG CGC AGC GAC CTG GTG GGC GGT ATC ACC AAC GGT
            495         504         513         522         531         540
    CAG ACT ATG CCC GCC GCC TAC CTT AAT TTG CCC ATT CCC CTG TTC TTT ACC CGT
            549         558         567         576         585         594
    GAC ACA GGC CTT GCA TTG CCT ACT GTG TCT CTG CCG TAC AAT GAG GTG CGC ATC
            603         612         621         630         639         648
    CAC TTC AAG CTG CGG CGC TGG GAG GAC CTG CTC ATC AGC CAG AGC ACC CAG GCC
            657         666         675         684         693         702
    GAC ATG GCC ATA TCG ACT GTC ACC CTG GCT AAC ATT GGC AAT GTA GCA CCC GCA
            711         720         729         738         747         756
    CTG ACC AAC GTG TCC GTG ATG GGC ACC TAC GCT GTA CTG ACA AGT GAG GAG CGT
            765         774         783         792         801         810
    GAG GTT GTG GCC CAG TCT AGC CGT AGC ATG CTC ATT GAG CAG TGT CAG GTG GCG
            819         828         837         846         855         864
    CCT CGT GTG CCT GTC ACA CCC GTA GAC AAT TCC TTG GTG CAT CTC GAC CTG AGG
            873         882         891         900         909         918
    TTC AGT CAC CCT GTG AAG GCC TTG TTC TTT GCA GTC AAG AAT GTC ACT CAC CGC
            927         936         945         954         963         972
    AAC GTG CAA AGC AAT TAC ACC GCG GCC AGC CCC GTG TAT GTC AAC AAC AAG GTG
            981         990         999        1008        1017        1026
    AAT CTG CCT TTG CTG GCC ACC AAT CCC CTG TCC GAG GTG TCG CTC ATT TAC GAG
           1035        1044        1053        1062        1071        1080
    AAC ACC CCT CGG CTC CAC CAG ATG GGA GTA GAC TGC TTC ACA TCT GTC GAC CCC
           1089        1098        1107        1116        1125        1134
    TAC TAC TTT GCG CCC AGC ATG CCT GAG ATG GAT GGT GTT ATG ACC TAC TGT TAT
           1143        1152        1161        1170        1179        1188
    ACG CTG GAC ATG GGC AAT ATC AAC CCT ATG GGC TCG ACC AAC TAC GGC CGC CTG
           1197        1206        1215        1224        1233        1242
    TCC AAC GTC ACC CTG TCA TGT AAG GTG TCG GAC AAT GCC AAG ACC ACC GCG GCG
      1251        1260        1269        1278        1287        1296
    GGC GGT GGA GGC AAC GGC ACC GGC TAC ACG GTC GCC CAA AAG TTT GAA CTG GTC
           1305        1314        1323        1332        1341        1350
    GTT ATT GCA GTC AAC CAC AAC ATC ATG AAG ATT GCT GAC GGC GCT GCA GGC TTC
           1359
    CCT ATC CTG TAA 3'
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F1 + R20 (1383bp)

F1 + R7  (500bp) F2 + R14 (500bp)

F1 + R14 (1000bp)

F3 + R20 (423bp)

F1
R1

R2

R3

R4

R5

R6

R7

F1+ R3, 260bp

F1+ R2, 200bp

F1+ R4, 320bp

F1+ R5, 380bp

F1+ R6, 440bp

F1+ R7, 500bp

Fragment (1, 2, 3)

Fragment (1 + 2)

IV (opt) (1 + 2 + 3)

T-easy vector cloning
Sequence : 20 colonies

Iridovirus optimized PCR

436

1000
1383

500bp

500500

436436

436

1000
1383

500bp

500500

436436
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1380

1000 Final product 

1380

1000 Final product 

lane 1: 1kb DNA ladder (size marker)
lane 2: fragment 1+fragment 2 (1000bp)
lane 3: fragment 1+fragment 2+fragment 3 (1380bp)

 lane 1: 1kb DNA ladder (size marker)
 lane 2: IV-opt_(KDEL-KpnI) (1380bp)
 lane 3: 3Ds.p-IV-opt_KDEL-KpnI (1527bp)
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      1       10        20        30        40        50        60        70
   5' ATGTCTGCAATCTCAGGTGCGAACGTAACCAGTGGGTTCATCGACATCTCCGCGTTTGATGCGATGGAGA
      ******** *********** ***** ***   ** ** ** ******** ** ** *************
   5' ATGTCTGCCATCTCAGGTGCCAACGTGACCTCAGGCTTTATTGACATCTCTGCATTCGATGCGATGGAGA
      1       10        20        30        40        50        60        70

     71       80        90       100       110       120       130       140
      CCCACTTGTATGGCGGCGACAATGCCGTGACCTACTTTGCCCGTGAGACCGTGCGTAGTTCCTGGTACAG
      * ******** ** ***** ** ************** ** ** ********* * ** ** ********
      CTCACTTGTACGGAGGCGATAACGCCGTGACCTACTTCGCTCGCGAGACCGTGAGGAGCTCATGGTACAG
     71       80        90       100       110       120       130       140

    141      150       160       170       180       190       200       210
      CAAGCCGCCCGTCACCCTATCAAAACAGACTGGCCATGCTAATTTCGGCCAGGAGTTTAGTGTGACTGTG
      ****** ** ** ** ** ** ******************** ************** ** ***** ***
      CAAGCCTCCAGTGACACTCTCCAAACAGACTGGCCATGCTAACTTCGGCCAGGAGTTCAGCGTGACAGTG
    141      150       160       170       180       190       200       210

    211      220       230       240       250       260       270       280
      GCAAGGGGTGGCGACTACCTCATTAATGTGTGGCTGCGTGTTAAGATCCCCTCCATCACGTCCAGCAAGG
      ** ** ** ***** ******** ** ******** ** ** ******** ** ****************
      GCTAGAGGAGGCGATTACCTCATCAACGTGTGGCTCCGCGTGAAGATCCCGTCGATCACGTCCAGCAAGG
    211      220       230       240       250       260       270       280

    281      290       300       310       320       330       340       350
      AGAACAGCTACATTCGCTGGTGTGATAATTTGATGCACAATCTAGTTGAGGAGGTGTCGGTGTCATTTAA
      ********************** ** ** ************** ** ***** ** ** ***   ** **
      AGAACAGCTACATTCGCTGGTGCGACAACTTGATGCACAATCTCGTGGAGGAAGTCTCAGTGAGCTTCAA
    281      290       300       310       320       330       340       350

    351      360       370       380       390       400       410       420
      CGACCTGGTGGCACAGACCCTGACCAGCGAGTTCCTTGACTTTTGGAACGCCTGCATGATGCCTGGCAGC
      ****** ** ** ***** ** *********** ** ***** ***** ** ************** ***
      CGACCTCGTCGCTCAGACACTCACCAGCGAGTTTCTCGACTTCTGGAATGCGTGCATGATGCCTGGAAGC
    351      360       370       380       390       400       410       420

    421      430       440       450       460       470       480       490
      AAACAATCTGGCTACAACAAGATGATTGGCATGCGCAGCGACCTGGTGGGCGGTATCACCAACGGTCAGA
      ***** ******************************   ** *********** ******** ***** *
      AAACAGTCTGGCTACAACAAGATGATTGGCATGCGCTCTGATCTGGTGGGCGGAATCACCAATGGTCAAA
    421      430       440       450       460       470       480       490

    491      500       510       520       530       540       550       560
      CTATGCCCGCCGCCTACCTTAATTTGCCCATTCCCCTGTTCTTTACCCGTGACACAGGCCTTGCATTGCC
      * ***** ***** ***** **  **** ***** ******** ** ** *********** ** *****
      CCATGCCTGCCGCTTACCTCAACCTGCCGATTCCGCTGTTCTTCACACGCGACACAGGCCTCGCCTTGCC
    491      500       510       520       530       540       550       560

    561      570       580       590       600       610       620       630
      TACTGTGTCTCTGCCGTACAATGAGGTGCGCATCCACTTCAAGCTGCGGCGCTGGGAGGACCTGCTCATC
       ** ***   ***** ***** ****** * ************ ** ****************  * ***
      GACAGTGAGCCTGCCATACAACGAGGTGAGAATCCACTTCAAGTTGAGGCGCTGGGAGGACCTCTTGATC
    561      570       580       590       600       610       620       630

    631      640       650       660       670       680       690       700
      AGCCAGAGCACCCAGGCCGACATGGCCATATCGACTGTCACCCTGGCTAACATTGGCAATGTAGCACCCG
      ******   ** ***************** ** ** ******** ** ***** ******** ** ** *
      AGCCAGTCTACTCAGGCCGACATGGCCATCTCCACCGTCACCCTCGCCAACATCGGCAATGTGGCGCCAG
    631      640       650       660       670       680       690       700

    701      710       720       730       740       750       760       770
      CACTGACCAACGTGTCCGTGATGGGCACCTACGCTGTACTGACAAGTGAGGAGCGTGAGGTTGTGGCCCA
      *  ************************* ***** **  **** ** ***** ** ***** ** ** **
      CGTTGACCAACGTGTCCGTGATGGGCACATACGCCGTGTTGACGAGCGAGGAACGCGAGGTCGTTGCTCA
    701      710       720       730       740       750       760       770
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    771      780       790       800       810       820       830       840
      GTCTAGCCGTAGCATGCTCATTGAGCAGTGTCAGGTGGCGCCTCGTGTGCCTGTCACACCCGTAGACAAT
      ****  * *   ****** ** ** ***** ***** ** **  * ***** ** ** ** ** ***** 
      GTCTTCCAGGTCCATGCTGATCGAACAGTGCCAGGTTGCTCCAAGAGTGCCGGTGACTCCAGTTGACAAC
    771      780       790       800       810       820       830       840

    841      850       860       870       880       890       900       910
      TCCTTGGTGCATCTCGACCTGAGGTTCAGTCACCCTGTGAAGGCCTTGTTCTTTGCAGTCAAGAATGTCA
      ******** ***** *** ********   ** *********** ** ***** ** ** ***** ** *
      TCCTTGGTCCATCTTGACTTGAGGTTCTCCCATCCTGTGAAGGCGTTCTTCTTCGCCGTGAAGAACGTGA
    841      850       860       870       880       890       900       910

    911      920       930       940       950       960       970       980
      CTCACCGCAACGTGCAAAGCAATTACACCGCGGCCAGCCCCGTGTATGTCAACAACAAGGTGAATCTGCC
      * ** ******** ***  *** ******** ***   ** *********************** ** **
      CGCATCGCAACGTCCAATCCAACTACACCGCTGCCTCACCGGTGTATGTCAACAACAAGGTGAACCTCCC
    911      920       930       940       950       960       970       980

    981      990      1000      1010      1020      1030      1040      1050
      TTTGCTGGCCACCAATCCCCTGTCCGAGGTGTCGCTCATTTACGAGAACACCCCTCGGCTCCACCAGATG
       ***** *********** ***** ** ** ** ***** *********** ***** ************
      GTTGCTCGCCACCAATCCGCTGTCTGAAGTCTCACTCATCTACGAGAACACACCTCGCCTCCACCAGATG
    981      990      1000      1010      1020      1030      1040      1050

   1051     1060      1070      1080      1090      1100      1110      1120
      GGAGTAGACTGCTTCACATCTGTCGACCCCTACTACTTTGCGCCCAGCATGCCTGAGATGGATGGTGTTA
      ** ** *********** ** ***** ** ******** ** ** *************************
      GGCGTGGACTGCTTCACCTCCGTCGATCCGTACTACTTCGCTCCGAGCATGCCTGAGATGGATGGTGTTA
   1051     1060      1070      1080      1090      1100      1110      1120

   1121     1130      1140      1150      1160      1170      1180      1190
      TGACCTACTGTTATACGCTGGACATGGGCAATATCAACCCTATGGGCTCGACCAACTACGGCCGCCTGTC
      ********** ** ***** *********** ***** ** *********************** ** **
      TGACCTACTGCTACACGCTCGACATGGGCAACATCAATCCGATGGGCTCGACCAACTACGGCCGGCTCTC
   1121     1130      1140      1150      1160      1170      1180      1190

   1191     1200      1210      1220      1230      1240      1250      1260
      CAACGTCACCCTGTCATGTAAGGTGTCGGACAATGCCAAGACCACCGCGGCGGGCGGTGGAGGCAACGGC
      ****** ***** ** *********** ***** ******** ** ** ** ** ** ************
      CAACGTGACCCTCTCCTGTAAGGTGTCCGACAACGCCAAGACGACAGCTGCCGGAGGAGGAGGCAACGGC
   1191     1200      1210      1220      1230      1240      1250      1260

   1261     1270      1280      1290      1300      1310      1320      1330
      ACCGGCTACACGGTCGCCCAAAAGTTTGAACTGGTCGTTATTGCAGTCAACCACAACATCATGAAGATTG
      ** ***************** ***** ** ***** ** ** ** ** ******************** *
      ACAGGCTACACGGTCGCCCAGAAGTTCGAGCTGGTGGTGATCGCCGTGAACCACAACATCATGAAGATCG
   1261     1270      1280      1290      1300      1310      1320      1330

   1331     1340      1350      1360
      CTGACGGCGCTGCAGGCTTCCCTATCCTGTAA 3'
      * ***** ***** ******** *****  **
      CCGACGGAGCTGCTGGCTTCCCGATCCTCAAA 3'
   1331     1340      1350      1360
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lane 1: 1kb DNA ladder (size marker)
lane 2: pJKB12/ BamHI+KpnI (1527bp)
lane 3: pJKB12/ SalI+EcoRI (607bp, 1220bp)
lane 4: pJKB12/ PstI+EcoRI (335bp)
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α
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α
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control 100

200 300
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No Name Length Sequence (5'-3')

1
3Dsp 

F(BamH1)
 23mer TTGGATCCATCAGTAGTGGTTAG

2 3Dsp-RBIV-F 33mer CAAGCCCAGGTCCTCTCTGCAATCTCAGGTGCG

3 RBIV-R(KDEL) 39mer GGTACCTCAGAGCTCGTCCTTCAGGATAGGGAAGCCTGC
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Rclp rrnB1/B2(781bp)mGFP (716bp) aadA(792bp)trnI trnAIrrido2 (1,221 bp)

Rclp rrnB1/B2(781bp)mGFP (716bp) aadA(792bp)trnI trnAIrrido2 (1,221 bp)

Rclp rrnB1/B2(781bp)aadA(792bp)trnI trnAsynIR(1,405bp)

TIArclp::synIR

TIArclp::synIR2(mGFP와 no anchor irido operon type)

TIArclp::synIR3(mGFP와 no anchor irido fusion protein)

A

C

B
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Samsun TIArclp::synIR1 5.1 TIArclp::synIR1 6.2TIArclp::synIR1 1.2

Samsun TIArclp::synIR2 1.2 TIArclp::synIR2 1.3

Samsun TIArclp::synIR3 4.2 TIArclp::synIR3 5.2TIArclp::synIR3 2.2 TIArclp::synIR3 3.2
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WT PCtransgenic plants PC

PC
Transgenic plants

M M

M

A. TIArclp::synIR1 B. TIArclp::synIR2

C. TIArclp::synIR3

M  WT
TIArclp::synIR1 TIArclp::synIR3TIArclp::synIR2 PCs
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R
B

L
B

SynIR

Nos-T35S-T LacZα

XbaISacIEcoRIXhoIXhoI
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in
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II
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tI

XbaISacI pHC30::SynIR

BAR CaMv35S CaMv35S
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M WT     
Nicotine-free Samsun PC

A. Irido virus 유전자 삽입여부 확인

B. Agrobacterium contamination 여부 확인

pHC30::Synirido transgenic lines

M    1     2     3     4    6     7     8     9    10    11   PC    

pHC30::Synirido transgenic lines

M    1     2     3     4    6    7    8     9     10    11   PC    

ⅩⅩ

ⅩⅩ
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1개월 2개월 3개월 4개월 5개월 6개월

항원농도 311ug/0.1g 306ug/0.1g 299ug/0.1g 303ug/0.1g 307ug/0.1g 297ug/0.1g

비고 (통계

적 유의성)
없음 없음 없음 없음 없음 없음
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α
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α

μ

(A)                                         (B)

72
55
43

17

34
26

10

kDa

M   PC    N75   1     2

(C)
M   PC  N75  1      2

M   PC N75   1    2

(A) spent medium from bioreactor
(B) Callus extract
(C) Western blot analysis

M : protein ladder
PC : E.coli-expressed MCP
N75 : vector-only transformant (NC)
1 : pJKB13-4b # 1
2 : pJKB13-4b # 2 

72
55
43

17

34
26

10

kDa
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α
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일 시 Cell line
바이오리엑터

배양기 수
FCW SDS-PAGE

2011.5.2 N75 2 720g

2011.5.4
pJKB13

-4b
2 560g

2011.5.8
pJKB13

-4b
5 1343g

2011.5.11
pJKB13

-4b
3 875g

2011.5.18

pJKB13

-4b
3 924g

N75 2 571g
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일 시 Cell line
바이오리엑터

배양기 수
FCW SDS-PAGE

2011.5.29 N75 3 336g

2011.6.5 N75 2 541g

2011.6.14

pJKB13

-4b
2 505g

N75 3 899g

2011.6.28
pJKB13

-4b
4 1305g

2011.7.4 N75 4 1144g
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일 시 Cell line
바이오리엑터

배양기 수
FCW SDS-PAGE

2011.7.11
pJKB13

-4b
2 496g

2011.7.22 N75 3 732g

2011.7.29
pJKB13

-4b
1 240g

2011.8.16
pJKB13

-4b
2 498g

2011.8.19 N75 3 768g
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일 시 Cell line
바이오리엑터

배양기 수
FCW SDS-PAGE

2011.8.28 N75 5 976g

2011.9.15 N75 2 592g

2011.9.28
pJKB13

-4b
3 611g

2011.9.30 N75 4 1035g

2011.10.2 N75 3 743g
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일 시 Cell line
바이오리엑터

배양기 수
FCW SDS-PAGE

2011.10.7
pJKB14

-4b
3 672g

2011.10.18 N75 5 1148g

2011.10.20
pJKB14

-4b
4 998g

2011.10.24 N75 2 475g

2011.10.27
pJKB14

-4b
4 1054g
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일 시 Cell line
바이오리엑터

배양기 수
FCW SDS-PAGE

2011.11.1
pJKB14

-4b
2 413g

2011.11.6
pJKB14

-4b
3 686g
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μ

μ
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