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APPENDIX A

Restriction map of pGem®-T Easy vector

Xmn1 2009
Scal 1890 _ o Hae! ~—
1 start
Apa 14
Aat | 20
Sphl 26
BstZ | 31
A Ncoll 37
o F BstZ | 43
i T Not | 43
3 Sacll 49
3 EcoR| | 52
_ Spel 64
. coR | 70
i Not | 77
2 Bstzl | 77
- — Pst 88
i Sall 90
- ) Nde | 97
= Sac 109
< BstX1 |118
\ Nsi | 127
— 141
SP6

AU INENTNEINS
ARIAN TN TN



APPENDIX B
Restriction map of pET19b

EcoR 1(5715)
Cla I(24)
Hind 111(29)

EcoN I(760)
Bsa 1(4783) A Drd ll(948)

Eam1105 1(4722,

Milu l(1225)
Bcl I(1239)

BStE I1(1406)
Bmg I(1434)
Apa l(1436)

BssH 11(1636)
Hpa 1(1731)

BsaX I(1884)

Nru 1(2328)
BspM I(2408)

rbs
TTT, TAACTTTAAGAAGGAGA
BamH |

LGACAAGCATATECTCGAGGATCCGGCTGC TAACAAA
AspProAlcAlcAsnlys

Bpuﬂ I T7 terminator.

#AAAGGAAGCTGAGTTGGCTGCTGCCACCGcYGAGCAAYAAC 'I'AGCATAACCCCl'YGGBGCCYCTAAACGGGTCTYGAGGGGY'I T TG
qulGIuAloGIuLaulluMcAlol’hrAI

AN SPEAINY Y

-19b cloning/expression region
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APPENDIX C

Alignment of the nucleotide sequence of AcMRJP4 ¢cDNA tranformant Number 1
(MRJP401), S (MRJP405) and 7 combined with EST of AcMRJP4 published sequence

(MRJP407_AcHG126)
CLUSTAL X (1.81) multiple sequence alignment

MRJP401 AAAAF ACAAAATGGTTGCTGTTGATGGCATGCCTTGGCATAGCTTG
MRJP405 V. ’:1,‘ AAATGGTTGCTGTTGATGGCATGCCCTGGCATAGCTTG
MRJP407_AcHG126 ATATCCTAGAA. K‘ TCAC GGTTGCTGTTGATGGCATGCCTTGGCATAGCTTG

L |
v"ﬁ.,::\‘ /******************** Ik kk kK k ok Kk

/ GG*CCGMATTCCTCAAGAAAAAAATTAACAAATAC

MRJP401
MRJP405 CGACAAAATTCCTCGAGAAAAAAATTAACAAATAC

MRJP407_AcHG126 AR y i . CG’ [CGAGAAAATTCCTCGAGAAAAAAATTAACAAATAC

k% X K Kok kK ok ok ok ok ok khkkkhkhkhkhkhkkhkhkhkkkhkhhkhk

MRJP401 IGA A\ k‘t CGATTATGATTTCGGTAGCGACGAAAAAAG
MRJP405 SAZ \-’ CATTATGATTTCGGTAGCGACGAAAAAAG
MRJP407_AcHG126 ATTATGATTTCGGTAGCGACGAAAAAAG

khkkhkhkhkhkhkhkhkhkhkhkhhkhkhkhkhkhhkhdhrkx

MRJP401 G AP GATCGTACGAAAAATTATCCTCTTGACGTCGA
MRJP405 A :ATTCAATCTG! 4 \ ATCGTACGAAAAATTATCCTCTTGACGTCGA
MRJP407_AcHG126 AT] ATC CGA ATCGTACGAAAAATTATCCTCTTGACGTCGA

e 1 ****‘I"’ * ok kkhkhkhkkhkhkhhkhkhkhhkkhkhhdhhkhkokdkhkodkkkhk

MRJP401 NTEATAAGAC T ACTATGTTAAGATACGATGGTGTGCCTTCCTCTTT
MRJP405 2 ] ACTATGTTAAGATACGATGGTGTGCCTTCCTCTTT
MRJP407_AcHG126 ACTATGTTAAGATACGATGGTGTGCCTTCCTCTTT

Fhhkhkhkhkhhkhhkhhkhhhhhhhhhhhrhhhdkhkk

MRJP401
MRJP405
MRJP407_AcHG126

CCGCTTCTACAACCTTATCCCGATTG
CACCGCTTCTACAACCTTATCCCGATTG
G T"ACCGCTTCTACAACCTTATCCCGATTG

* %k k %k J khkhkhkhhkhkhkhkhhkhkhhhhkhhhkhhdkhkk ki

TGCTCTGGAATCGTGAGCGCCAACAAAATTGCTATCGA

5T CGCCAACAAAATTGCTATCGA
GTGAGCGCCAACAAAATTGCTATCGA
* B S S S S g u

MRJP401 GT TTTGCTAAGTATGAA

MRJP405
MRJP407_AcHG12 ﬂ u

MRJP401 CGAATATGAGAGA‘TGTGGGTTCTGﬂaFTCGGGCCTTGTO‘HTAATATTCAACCTATGTG
MRJP405 TATTCAACCTATGTG
SR A R
* * ok k ok dhkdkhkkkkhkkohkkhkkhkk

MRJP401 TTCTCCAAAATTGCTTGCCTTTGATTTGACTACTTCGAAATTGCTCAAGCAAGTCGAGAT
MRJP405 TTCTCCAAAATTGCTTGCCTTTGATTTGACTACTTCGAAATTGCTCAAGCAAGTCGAGAT
MRJP407_AcHG126 TTCTCCAAAATTGCTTGCCTTTGATTTGACTACTTCGAAATTGCTCAAGCAAGTCGAGAT
******t********'k****************************************t***

MRJP401 ACCGCACGATGTTGCCGTAAATGCCACCACAGGAAAGGGCGGATTAGCATCTTTAGCTGT
MRJP405 ACCGCACGATGTTGCCGTAAATGCCACCACAGGAAAGGGCGGATTAGCATCTTTAGCTGT
MRJP407_AcHG126 ACCGCACGATGTTGCCGTAAATGCCACCACAGGAAAGGGCGGATTAGCATCTTTAGCTGT

***************************'k*******************************t
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APPENDIX C (continued)

Alignment of the nucleotide sequence of AcMRJP4 ¢cDNA tranformant Number 1
(MRJP401), 5 (MRJP405) and 7 combined with EST of AcMRJP4 published sequence
(MRJP407_AcHG126)

(continued)
MRJP401 TCAAGCTATGGAT [GTAAATACTGTGGTGTACATGGCAGACAACAAAGATGATGCTTT
MRJP405 TCAAGCTATGGATTC H I! f ACTATGGTGTACATGGCAGATAACAAAGATGATGCTTT
MRJP407 AcCHGl26 TCAAGCTEA \» v [&'E ,‘ .i ACTATGGTGTACATGGCAGATAACAAAGATGATGCTTT
— * ok ok ok ok ' *************** Kkkhkkkhhkkhkkhkhhkk
4

MRJP401 BCCCGATGATTETTTCCATCGATTGTCTTCCCACATTTCCAATCA
MRJP405 \ : CC CATREILTTCCATCGATTGTCTTCACACATTTCCAATCA
MRJP407_AcHG126 AA 3 ¥ v ‘M ‘, TTTCCATCGATTGTCTTCCCACATTTCCAATCA
, k khkhkhkkhkhkdhkhkhkhdkdx hhkhkhkhhhkhkhkhhkhk

MRJP401 ATCTCACCTTGAAAGAAGCAGACAACAG
MRJP405 (ATCTCACCTTGAAAGAAGTAGACAACAG

AATCTCACCTTGAAAGAAGTAGACAACAG

dhkkhkhkhkhkhkhkhhkkkhkhhkdx *hkhkhhkdkkkd

MRJP407_AcHG126

, (2
MRJP401 AGETTT ‘% GCACT CECATAATCTTTATTATAGTCCTCTCTCTTC
MRJP405 AGTTTITGEAATGCCE V A ATAATCTTTATTATAGTCCTCTCTCTTC
MRJP407_AcHG126 AGTT g ' ‘,‘ GCATAATCTTTATTATAGCCCCCCTCCTTC

"FAGTT CC
* k ok X % i dhhkhkhkhkhkhkkhkhkhkhhkhkhhhx *x * * ok k ok
L

MRJP401 ARTTIATATTACGTTE ATCGTTAATGAA- CTCGCAAAAT - CAAGGAAAT
MRJP405 TCAGAATTTALA ¢ AAAATCGTTAATGAA- CTCGCAAAAT - CAAGGAAAT
MRJP407_AcHG126 CCAGAATTPATATTACGTTAACAGAACATCGTTAATGAATCTCGCAAAATGCAAGGAAAT

Khkhkkhkkhkhkhkhkhk hhkhkhkkhhkkhh hkhkkhkhkhkihk
MRJP401  CACG TG AGTATGAAAGTGICCAAGACEE#4 TCAGCAGTCAATTATCCGCTARAGCAGTA
MRJP405 CAGTCAATTATCCGCTAAAGCAGTA

MRJP407_ AcHG126

khkhkhkhkkhkhkhkhkk kkokokokohokokokokokok ok ok

E ESAGCAGTCAATTWTCCGCTAAAGCAGTT
* ok k ok Kk

MRJP401 TCGGATTCACGAATAATACTCTTGGTTGCTGGAATGAG
MRJP405 TCAC TACTCTTGGTTGCTGGAATGAG
MRJP407_AcHG12ﬂ u \

MRJP401

MRJP405 Y

MRJP40 7Q:HWG"] a

MRJP401 GTCGTTGGTATGAAGATTAAGCAAAACCTTCCACAATCTGGCAAAGTTAATAATACACAA
MRJP405 GTCGTTGGTATGAAGATTAAGCAAAACCTTCCACAATCTGGCAAAGTTAATAATACACAA

MRJP407_AcHG126

MRJP401 AGAAATGAACATTTGTTGGCTTTAACCAACAAAAAGCAGGACGTGCTAAACAACGATCTT
MRJP405 AGAAATGAACATTTGTTGGCTTTAACCAACAAAAAGCAGGACGTGCTAAACAACGATCTT
MRJP407_AcHG126 NNNNNNNNNNNNNNNNNNNNNNNNNCCAACAAAAAGCAGGACGTGCTAAACAACGATCTT

KA AR IR XK KRR AR Ak kkkk ko k ok ok k k& &k k& & &



Alignment of the nucleotide sequence of AcMRJP4 ¢cDNA tranformant Number 1

APPENDIX C (continued)
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(MRJP401), S (MRJP405) and 7 combined with EST of AcMRJP4 published sequence

(MRJP407_AcHG126)
(continued)
MRJP401 AATCTCGAAC PGAR AAATTTTGGATGCTAATGTAAACGACTTGATACGGAAT
MRJP405 AATCTCG‘;*"T GAZ LECAAATTTTGGATGCTAATGTAAACGACTTGATACGGAAT
MRJP407_AcHG126 TTTGGATGCTAATGTAAACGACTTGATACGGAAT
hhkhkhkhkhkhkhkhkhkhkhhhkhhkhhhkhkhhkhkhkhhrhhhkhkh
MRJP401 SATAATAATCAACATAATTATAATCATAATCAA
MRJP405 AATAATCAACATAATTATAATCATAATCAA
MRJP407_AcHG126 ATAATAATCAACATAATTATAATCATAATCAA
\-" Fhhkhkhkhkhhhkhkhhhkhhbhhhhkhkhhhhdhhdhx
MRJP401 AACAATCAACATAACAATCAAGCTTAT
MRJP405 h Gv AACAATCAACATAACAATCAAGCTTAT
MRJP407_AcHG126 "TAACAATCAACATAACAATCAAGCTTAT
\ Fhkhkhkhkhkhhkhkhkhkhhkhhkhhhkhrhhhhkhhd
MRJP401 AACAATAACAATCAGACTCATCATTCCTCAAAA
MRJP405 ATAACAATCAAGCTCATCATTCCTCAAAA
MRJP407_AcHG126 ATAACAATCAAGCTCATCATTCCTCAAAA
*khkhkhkhkhkhkhkkhk Fhkhkkkhkkkohkdkkodhkhkdhkkkh
MRJP401 TTTGATAATEAGAATANCY \ACAATTAGGTTCATCATTCTTCATCAAATCAT
MRJP405 TTTGATAATC ATAACA ATATAACAATTAGGTTCATCATTCTTCATCAAATCAT
MRJP407_AcHG126 TTTGAT"}. AATAACA TATAACAATTAGGTTCATCATTCTTCATCAAATCAT
ok ok ok K e e 3 e Hokkkkokokkkkkkkhhkkkkkkkkkkkkkkkk
MRJP401 facs TCAAATATTTTAAAAAATTTCATTA
MRJP405 :‘-' ’ TCAAATATTTTAAAAAATTTCATTA
MRJP407_AcHG126 CGA FAAGTCAAATATTTTAAAAAATTTCATTA
* Kk ok kk khkhkhkhkhkhkhhkhhkhhkhhkhkhrhhhkhhrhhhr
MRJP401 CGAAT TATCGTTTTTCGCAT,
MRJP405
MRJP40 7_AcHG12 ﬁﬁ’fﬁ@
* * & x khkhkhkhkhkhkhkhkhhkhhhhhhhhdxd

MRJP401
MRJP405
MRJP407

S}‘W’l ASEI AN Y



Alignment of the nucleotide sequence of AcMRJP5 cDNA transformant number 16

APPENDIX D

(MRJP516), 19 (MRJP519) and partial sequence of transformant number 11

(MRJP511)

CLUSTAL X (1.81) multiple sequence alignment

MRJP516
MRJP519
MRJP511

MRJP516
MRJP519
MRJP511

MRJP516
MRJP519
MRJP511

MRJP516
MRJP519
MRJP511

MRJP516
MRJP519
MRJP511

MRJP516
MRJP519
MRJP511

MRJP516
MRJP519
MRJP511

MRJP516

CTGTCGTTTGCAAAA T ; CCAAGAACAATGACAAGTTGGTTGTTGCTGGTG
CTGTCGTTTGC" ATA AGUATECAAGAACAATGACAAGTTGGTTGTTGCTGGTG
CTGTCGTTTGC ATCE@AAGAACAATGACAAGTTGGTTGTTGCTGGTG

Kk ok ok ok ok ok ok ok ok 2 3 khkkhkkhkhkhkhhkhkhhbhkhhkhkhrrkkhkhkhd

GTGTGC “ATACC [ i z GCGCCACTGTTCGAGAAAATTCTTCG
GTGTGC AGCT aTC GCGCCACTGTTCGAGAAAATTCTTCG
GTGTGCCT SETTE AR ACAGGCGCCACTGTTCGAGAAAATTCTTCG

% %k ok ok e %* ok kkkkkhkkkkkkkhkhkkhkk ok k ok

AGAAN AR SATGAR CP ATGGAAGTATCTTGATTATGACTTC
AGAPZ AARTTCG) ‘ 3 GAAGTATCTTGATTATGACTTC
AGAAAT AR ATGAA > CA ~'“TGGAAGTATCTTGATTATGACTTC

* %k k& E 3 d " % ¢ % \ Khkhkhkhkhkhkhkhkhkhkhkhkkkkkkkkhkh*
) - L

GGTAGCGACGARAAAAGACANCETGCC? ATCEGGCGAATATGACCATACGAAAAAT
GGTAG@EACGAANAR :!:"‘L&; SATECAAT CTGGCGAATATGACCATACGAAAAAT
GGTAGCGAQEAARAKA GRCARCCTEC ATCTGGCGAATATGATCATACGAAAAAT

% %k Kk k ok ok ok * *** E K \ khkhkkhkhhkhkhkhdhhk hhhkkkhdkhhdkhk
# 2
Fales. \

<k

TATCCCTTCGA" lNH 2 , TATGACTTTTGTCACCGTACTAAGATACAAA
TATCCCTTCGATGTCEATES CATCATATGACTTTTGTCACCGTACTAAGATATAAA
TATCCCTTCGAT (& FJ \TG TATGACTTTTGTCACCGTACTAAGATACAAA

******** . - ok ek bk W F Khkkhkkhkkhkhkkhkhkhkhhkhkhhkhhdh *hkx

lelehy < g vmrmiisvaraar AAACEECATAACTAAGARRRTTCGCAACGGTGGACCTCTTCTG
STACCTTC #GGCAACGGTGGACCTCTTCTG
GGTGTEC GAAR TTGGCAACGGTGGACCTCTTCTG

* ok Kk k ok hhkkhkhkk*x % Kk ok ok ok ok khkkkhkhk kA Xk kA hhkkhhhkkkd

CAGCCATRT TGATTTGTCGT AACTATAAAGATTGCTCTGGAATCGTGAGCGCT

CTGGAATCGTGAGCGCT
C CTGGAATCGTGAGCGCT
* ok R R R R R e

TACAAAATTGCGATCGA&AGTTCGACAGA&GTGGGTTCTGGAMAGGTATTATCAAT

MRJP519 G TATTATCAAT
MRJP511 CG TATTATCAAT
Kok ok kK ke ok K Kk *ok ok ok k **t************ Kkkkkkkhkhhkhhhkkkkhkkk

MRJP516
MRJP519
MRJP511

MRJP516
MRJP519
MRJP511

AATACTCAACCCATGTGTTCACCAAAATTGCATGTCTTTGATCTCAATACCTCACAGCAG
AATACTCAACCCATGTGTTCACCAAAATTGCATGTCTTTGATCTCAATACCTCACAGCAG
AATACTCAACCCATGTGTTCACCAAAATTGCATGTCTTTGATCTCAATACCTCACAGCAG

***************************t********************************

ATTAAGCAAGTTATGATGCCGCATGATATTGCCATAAATGCCACTACAGGAAAAGGAGGA
ATTAAGCAAGTTATGATGCCGCATGATATTGCCATAAATGCCACTACAGGAAAAGGAGGA

ATTAAGCAAGTTATGATGCCGCATGATATTGNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

LR E R R R R R R R 3

122



APPENDIX D(continued)

Alignment of the nucleotide sequence of AcMRJP5 cDNA transformant number 16

(MRJP516), 19 (MRJP519) and partial sequence of transformant number 11

(MRJP511)
(continued)
MRJP516 CTAGAAAATCTAGTT T"?iurz TGGATCCTATGAATACTCTGGTGTATATGGCAGAT
MRJP519 CTAGAAAACCTAGTT! I \ gf GATCCTATGAATACTCTGGTGTATATGGCAGAT
MRJP511 ’m\" wa.. Ng

\ﬁﬁ.

._d

MRJP516 AACAAGGEG CTAATTGTTTATCARA] CGATGATTCCTTCCATCGATTGACT
MRJP519 AACAAG LG \m AREL ATGATTCCTTCCATCGATTGACT
MRJP511
MRJP516 AAATGATGGCCGCAGGAGAAAGTTTC
MRJP519 GATGGCCGCAGGAGAAAGTTTC
MRJP511
MRJP516 ACATTGCAAGA SAATTT GG P\ AGTCCCATGACAAACAATCTTTATTAC
MRJP519 ACATTGCAAG g G 11 CCATGACAAACAATCTTTATTAC
MRJP511
MRJP516 AGTCCTCTCGETT, ?n*,: 1 TGTTAATACGAAACCCTTCATGAAATCACAA
MRJP519 AGTCCTCTCGCTTC ~'“¥,-; ‘ATGTTAATACGAAACCCTTCATGAAATCACAA
MRJP511
MRJPS516 :f'TTTTCAATACTCAATCAATT
MRJP519 PATTTTCAATACTCAATCAATT
MRJP511
MRJPS516
MRJP519
MRJP511

MRJIP516 GGTTGTTGGAATGAGCA&AACCACTTCAGnACAAAATATGGAMGGTCGCTCAGAAT

MRJP519 CGCTCAGAAT
MRJP511 (f TAT T GTCGCTCAGAAT

Khkkhk khkkkkkhkhkhkhhhhhkhhhhkhhhhkdhhkk

MRJP516 GAAGAGACACTTCAAACGGTCGTTGCTATGAAAATGATGCATCTCCCACAATCCAACAGG
MRJP519 GAAGAGACACTTCAAACGGTCGTTGCTATGAAAATGATGCATCTCCCACAATCCAACAGA
MRJP511 GAAGAGACACTTCAAACGGTCGTTGCTATGAAAATGATGCATCTCCCACAATCCAACAGG
i Rl e o S e g g oo eu U R
MRJP516 ATGAATAGGATGCATAGGATGAATAGTATGAATAGAATGGATAGGATGGATAGAATGGAT
MRJP519 ATGAATAGGATGCATAAGATGAATAGTATGAATAGAATGGATAGGATGGATAGGATGGAT

MRJP511 ATGAATAGGATGCATAGGATGAATAGTATGAATAGAATGGATAGGATGGATAGAATGGAT

*hkkhkhkhkhkdhhkhhhkhhhk LR R R R R R R R RS R R R T I T I T T e
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APPENDIX D(continued)

Alignment of the nucleotide sequence of AcMRJP5 cDNA transformant number 16

(MRJP516), 19 (MRJP519) and partial sequence of transformant number 11

(MRJP511)
(continued)
MRJP516 AGGATGGATAGGATG ‘ --------------------- GGATGGATAGGATG
MRJP519 AGGATGGATAGGA! \% \ i ‘ t GATGGATAGGATGGATAGGATGGATAGAATG
MRJP511 AGGATGGATAGGATGEATALH = FF g g - - - ____
%k ok ok ok ok ok ok koK % J /
MRJP516 GATAGGATEGE §‘k-GGA GG‘-qs— AGCATGGATAGAATGGATAGGATGGATAGG
MRJP519 GATAGGA 'GGAT ATGGATAGAATGGATAGAATGGATAGG
MRJP511 ----GGATGGA ef’ \I'GGATAGGA GGATGGATAGGATGGATAGAATGGCTAGG
* % L x hhkdkdk hkkkkhkkk *hkhkk kokkok
MRJP516 ATGGATACGATECAT A él' P SATAGGA AATAARAATGGATAGGATGGATAGGATGGAT
MRJP519 ATGGI G Cj -;; : AR GGATAGGATGGATAGGATGGAT
MRJP511 ATGGATASCATECATA GATAG AATAARATGGATAGGATGGATAGGATGGAT
ok ok ok ok * % X *T* ¢ % " Ahkkkkkkhkkhhkkhkhhkkhhkkkk*
MRJP516 ATAATGGATAMCACCAATAANATE AGG ATAGTATGATTAGAATAGATAAAATG
MRJP519 ATAATGEATARGATGAR MAATGGATAG ATAGTATGATTAGAATAGATAAAATG
MRJP511 ATAATGGATAA JAR if’ﬁ- GGATGGATAGTATGATTAGAATAGATAAAATG
*okok ok ok ok ok * 'f * Kk ks hhkhkkkhhkkkhhkkkkhkkhkhkk k&
MRJP516 GATAGAATGGATAG (TATAATGAATAGAATGGATAGAATGGATAGA
MRJP519 GATAGAATGGATAC 3 SATATAATGAATAGAATGGATAGAATGGATAGA
MRJP511 GATAGAATGGATZ [ TATAATGAATAGAATGGATAGAATGGATAGA
dok ok ok ok ok ok ok z ok ks Ihkkkhkkkkkhhhkhkhkkdkkok ok ke k ok
MRJP516 é GAATGGATAAAATGGATAAG
MRJP519 GGATAGAATGGATAAAATGGATAAG
MRJP511 AAT TAGAATGGATAAAATGGATAAG
dokok ok kR Ak Kk k ok ok ok * ok ok ok ok Kk hokdkkkkok ok ko k ook kk ok ok ok ok ok ok
MRJPS16 ATAAATAAGATGCATAGGATGGGT. ATGGATAGGATGGATAGAATGAATAGAATGAAT
MRJP519 GAATGAATAGAATGAAT
MRJP511 T GGATAGAATGAATAGAATGAAT
* % ko ok ok Heok Kk B ke ok Rk ok ok ok ok ok ok ok ok ok ok ok ok ok kK k ok
MRJP516 AGACAAATGAATGAATAiKTGATGGCTTTAEITATGAAATTACAdh‘ATTTATAAACAAT
MRJP519 ['TATAAACAAT
MRJP511 TT T. TPTATAAAC——-
* %k Fok ko ok ok ok ok ok ok **************t*************
MRJP516 GATTATAATTTCAACGAAGTAAATTTCCGAATTTTGGCTGCAAATGTAAACGATTTAATA
MRJP519 GATTATAATTTCAACGAAGTAAATTTCCGAATTTTGGCTGCAAATGTAAACGATTTAATA
MRIBS1Y, S or ettt R s mmenis s e e SR R S D S S Bt e ce e S S
MRJP516 ATGAACACTCGTTGTGCAAATTCTAACAATCAGAATGATAATCAAAATAAGCATAATAAT
MRJP519 ATGAACACTCGTTGTGCAAATTCTAACAATCAGAATGATAATCAAAATAAGCATAATAAT

MRIP511 = mm o mm e mo oo oo oo e
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Alignment of the nucleotide sequence of AcMRJP5 ¢cDNA transformant number 16

APPENDIX D(continued)

(MRJP516), 19 (MRJP519) and partial sequence of transformant number 11

(MRJP511)

(continued)

MRJP516
MRJP519
MRJP511

MRJP516
MRJP519
MRJP511

MRJP516
MRJP519
MRJP511

TAAGGTAGTCGTTCTTTATATTAAAATCTGTTAATTAGTCTTTTCTCGACTATAAACCAA
TAAGGTAGTCGTTC! \TATTAA” TTAATTAGTCTTTTCTCGACTATAAACCAA

......

AU INENTNYINS

ARIANTAUNNINYAE
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APPENDIX E

Alignment of the nucleotide sequence of AcMRJP6 cDNA transformant number 3

(MRJP603), 8 (MRJIP608) and 24 (MRJP624)
CLUSTAL X (1.81) multiple sequence alignment

MRJP603 ATATCCTAGAAAAAAAATGACAAAATGGTTGCTGCTGATAGTGTGTCTTAGCATAGCTTG
MRJP624 ATATCCTAGAAAAAAAATG A ' AAATGGTTGCTGCTGATAGTGTGTCTTAGCATAGCTTG
MRJP608 ATATCCTAGA ARTGGTTGCCGCTGATAGTGTGTCTTAGCATAGCTTG

dodk ok ok ok ok ok ok ok ok ok ok ok \ khkk hkhkhkhkhkhkkdkhkkhhhkhkhhhkhhkhkkkkk

MRJP603 TCAAGATGTCAG? € TCTTCAAAAAATTTGGAACATTCGAT
MRJP624 TCAAGATGTEC? GCC GA CA - \TCTTCAAAAAATTTGGAACATTCGAT

MRJP608 TCAAGATGTCACRACCCCGATITCA CTTCAAAAAATTTGGAACATTCGAT

* ke ke ok k ok kA o ‘ 3 ok kkkkkkkkkhkhhhhkhkkkk*k
MRJP603 GAACGTG ACCAR TGGANE \-;&1{ gV, TTCGATACCAATGAAAAAAAACA
MRJP624 GAAC A A SAR ( \\ GAT \I'GATTTCGATACCAATGAAAAAAAACA

MRJP608 GAACGTS I EGAAATAT ES ‘ A ATTTCGATACCAATGAAAAAAAACA

* %k k Kk khhkhkhkhkkkhkhkkhkhkhkhkhkhkhkkkhkkhk

MRJP603 AGCTGEEBATTLCAA I ACT \CGAAARATTATCCCTTTGACGTCGATCA
MRJP624 AGCTGCGAITCAATITS AATIA A CGE ATTATCCCTTTGACGTCGATCA
MRJP608 AGCTGCGATTCAA BT TGGH TA( TA AAAATTATCCCTTTGACGTCGATCA

% Kk k ok ok Kk * * % .*t' E x 3 b Kk ok ok ok ok ok ok ok ok ok ke ke ke ke ok ok ok ok ok ok ok ok ok

E2 ,
MRJIP603 ATGGCATGATAZE IMGTCEETETAATA ACGATGGTGTACCTTCCTCTTTGAA
MRJIP624 ATGGCATGATA ; 3 ATAAGATACGATGGTGTACCTTCCTCTTTGAA
MRJP608 ATGGCATGATAAGACTT cae TAAGATACGATGGTGTACCTTCCTCTTTGAA

J o d de gk ok ok ok ok ok ok ok ok Fhhkhhkhkhkhhkhhkhkhkhhkhhkhhkhkhkhkkhkhkx

MRJP603 CGTGATATCT KEARETGGE >GC TTCTCCAACCGTATCCTGATTGGTC
MRJP624 CGTGAKA TC1 CAACCGTATCCTGATTGGTC
MRJP608 € AGACANNL GCAR TEGACGCCTT re CAACCGTATCCTGATTGGTC

khkhkkkhkhkhkhkhkhkhkkhkkxhkkk*

MRJP603 GTGGA CTATAAACGATTG GGAA CGTGA@TTTACAAAATTGCGATTGACAA
MRJP624 GTGGA AACTATAAAGATTGTTCTGGAATCGTGAGCGTTTACAAAATTGCGATTGACAA
MRJP608 GTGGACGI'\%TAAAGATTGTTC TCGTGAGCGTTTACAAAATTGCGATTGACAA
*k ok ok ok * ek Kok kkkkkkhkkkohkkkkk

MRJP603 ﬂ uﬂ Cﬁ\‘ﬂ 'JrnjATTCAACTTATGTGTTC
MRJP624 QTTCGACAGATTGTGGG TTCTGGACTCAGGTCTTATTAATAATATTCAACTTATGTGTTC
MRJP608 ATTCGACAGATTGTGGG CTGGACTCAGGHZTATTAATAATAMACTTATGTGTTC
RN A e T
MRJP603 ACAACTTCGAAATTGCTCAAGCAAGTCGAGATACC
MRJP624 TCCAAAATTGCTTGCCTTTGATCTGACAACTTCGAAATTGCTCAAGCAAGTCGAGATACC
MRJP608 TCCAAAATTGCTTGCCTTTGATCTGACAACTTCGAAATTGCTCAAGCAAGTCGAGATACC

'k*****t*********'k****'k**************************************

MRJP603 GTACGATATTGCTGTAAATGCCAGCACAGGAATGGGAGGACTCGTCTCATTAGTTGTTCA
MRJP624 GTACGATATTGCTGTAAATGCCAGCACAGGAATGGGAGGACTCGTCTCATTAGTTGTTCA
MRJP608 GTACGATATTGCTGTAAATGCCAGCACAGGAATGGGAGGACTCGTCTCATTAGTTGTTCA

**********************************************t*************
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APPENDIX E (continued)

Alignment of the nucleotide sequence of AcMRJP6 cDNA transformant number 3
(MRJP603), 8 (MRJP608) and 24 (MRJP624)

(continued)
MRJP603 AGCTATGGATCCTATGAATACTATGGTATATATAGCAGATGACAGAGGTGACGCTTTAAT
MRJP624 AGCTATGGATCCTATGAATACTATGGTATATATAGCAGATGACAGAGGTGACGCTTTAAT
MRJP608 AGCTATGGATCCTATGAATAL ATATATAGCAGATGACAGAGGTGATGCTTTAAT
Khkhkkhkhkhkohkhkhkhkhkk A . k Ahkhkhkhkhkhkhhkhkhhkhkhkhkhkhkhhkhkhd Hhhkkhkdhkhki
MRJP603 CATCTATCAANA] SATG GATTGAGTTCCAATACTTTTGATAACGA
MRJP624 CATCTATCARAAFECCGATGA : ATTGAGTTCCAATACTTTTGATAACGA
MRJP608 CGTCTATCARAATT ATGAY A TGAGTTCCAATACTTTTGATAACGA
A - 3 E i khkhkhkhkhkhkhkhkhkhkhkhhhhhhdhhdhdhhh
MRJP603 : , I iGA CEGTEGCG AGETTCACAGTGCATGATGGAATTTT
MRJP624 ¥ gtare 2GCC AGTTTCACAGTGCATGATGGAATTTT
MRJP608 AATIGA (o clelelele] GTTTCACAGTGCATGATGGAATTTT
k * E : kkkhkhkhhkhkhkhkhkhkhhhhkhkhkkhhk
MRJP603 n A G ' \CZ TTATAGCCCTCTCACTTCTCACAG
MRJP624 A STGACGH ATCTTTATTATAGCCCTCTCACTTCTCACAG
MRJP608 @CAQ AR TACAGCCCTCTCACTTCTCACAG
*hk Khhkhkhkhkhkhkhkhkhkhkhkhkhkkhkkdhhd
MRJP603 CAQ AACEA \ ! ACAATATGGAGAAAATAATATACA
MRJP624 AR G i SABATCACAATATGGAGAAAATAATATACA
MRJP608 \ATCACAATATGGAGAAAATAATATACA
Ahkhkkhkhkhkhkhkhkhkhkhhkhhkhkhrhhkhkhkhhhkhrhhihi
MRJP603 i AATTCAAGATATITT CAATCATCCGCTAAAGTAATGTCGAAAAA
MRJP624 ATGRAAC \LCOGCTAAAGTAATGTCGAAAAA
MRJP608 oVeior AACATATL T FehhehctehhieATCCGCTAAAGTAATGTCGAAAAA
A x A khkhkhkkhkhkkhhhhhhkhkhhhhr
MRJP603 & ATAZ TTCAG@TTGGTTGTTGGAACGAGCATCA
MRJP624 TGGC CTTTTCTTCGGACTTGTGAATGATTCAG TTGGTTGTTGGAACGAGCATCA
MRJP608 TGGCGTCETTI TCTTCGGACTTGTGAATAATTCAGCTATTGGTTGTTGGAACGAGCATCA
*******‘k * % * % * * * khkhkhkhkhkhkhkhkhkhkhkhkhkhx
MRJP603 ﬂ ’IAM ﬁ Tm ﬂilﬂ ﬁGAGACACTTCAAATAAT
MRJIP624 CCACTTCAGAAACAAAATATGGATATGGTCGCTCAGAATGAAGAGACACTTCAAA’I‘AAT
MRJP608 ACCACTTCAGAAACAAAAT ATGGATATGGTESCTCAGAATGAAGAGACACTTCAAATAAT
Q rl @:*{m ’J ﬂﬂm @Aﬂ**********
MRJIP603 l l ’IMMTTC ] [ GAATTCACAA
MRJP624 CACTAGTGTGAAAATTATACAAAATCTTCCATATTCCGGAAAGATGAATAGAATTCACAA
MRJP608 CACTAGTGTGAAAATTATACAAAATCTTTCATATTCCGGAAGGATGAATAGAATTCACAA
****'ﬁ*****i*******t********f khkhkhkkhkkkhkkkh khkhkhkkhkhkhkhkhhkhkhkhkhhrhih
MRJP603 GAATGAATATATGTTGGCTTTAAGTAACAGAATGCAGAAAATAGTAAACAATGATTTTAA
MRJP624 GAATGAATATATGTTGGCTTTAAGTAACAGAATGCAGAAAATAGTAAACAATGATTTTAA
MRJP608 GAATGAATATATGTTGGCTTTAAGTAACAGAATGCAGAAAATAGTAAACAATGATTTTAA

**i*'ﬁ*******************'k***i*******************************
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Alignment of the nucleotide sequence of AcMRJP6 cDNA transformant number 3

APPENDIX E (continued)

(MRJP603), 8 (MRJIP608) and 24 (MRJP624)

(continued)

MRJP603
MRJP624
MRJP608

MRJP603
MRJP624
MRJP608

MRJP603
MRJP624
MRJP608

MRJP603
MRJP624
MRJP608

MRJP603
MRJP624
MRJP608

TTTCAACGACATAAATTTCCGAATATTGGGTGCGAATGTAAAGAACTTAATAAAAAACAC
TTTCAACGACATAAATTT -i‘TATTGGGTGCGAATGTAAAGAACTTAATAAAAAACAC
TTTCAACGACATAAATTT ARTATTGGGTGCGAATGTAAAGAACTTAATAAAAAACAC

dok ok ok ok ok ok ok ok ok ok ok ok Khkhkdkhkhkhkhkhhkhkhkhkhkhhhkhkhhkkhkhhkhhkkkokkkhk

.
TCGTTGTG ANAT] A7 CAATCAAAAGAAACATAAGAATCAAGCTCA
TCGTTGTGCARATT A AAD CAATCAAAAGAAACATAAGAATCAAGCTCA
TCGTTGTG A" AAARZ SATARCARTCAAAAGAAACATAAGAATCAAGCTCA

* Kk k ok ok ok ok khhkhkhkhkhkhkhkkhhdhhkhhkdhdhddhkkkr

TTAGAZLS 7 "'\-E ;;' sATTAATTTTTTCTCGTGGTAAATCA
TTAGATCTZM "TF DG A%*\ATTAATTTTTTCTCGTGGTAAATCA

TTAGATLE A [ATTARRAT {\ ATTAATTTTTTCTCGTGGTAAATCA

* % % dkkkokokkokokdkkkkodkokohokkokkkk

AATATH gl L LCEATIATARATTARTAAAATAAATATCATTTTCGCATAA
AATATTTTER ARTTATTTGEAT AR v\;TAAAATAAATATCATTTTCGCGTAA
AATATT] ] ATTTG [AAAT AAAATAAATATCATTTTCGTAAAA

Kk ok k ok ok ok ok ok ok ok ok ok ok ok ok kK * *

.......
.............

................

{l

AU ININTNEINS

AMIANTUNNIINYAY
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APPENDIX F

Preparation for SDS-polyacrylamide gel electrophoresis

1. Stock solutions

2 M Tris-HCI (pH 8.8)
Tris (hydroxymethly)-a _,.\
Adjusted pH to 8.8 yyith eone

1 M Tris-HCI (pH 6.8) / \
Tris (hydroxyme # \
/ / L % \\\ 00 ml with deionized water
‘.T \

Adjusted pH to 6.§
jate D m '6 ’

olime to 100 ml with deionized water

10 % SDS (W/V)

Sodium dodec

Dissolved in deigniized water to the- volun 100 ml
Y Wrade e
50 % glycerol (V/V) _ N ﬁ :

100% Glycerol 50 ml P oo
Deinoized water 50 ﬁll | 3
1% bromophenol blue (}
Bromopheno ;r_ 00 mg Y
Brought to 10 nﬁvith sioond nd Stirredfintil dissolved and filtered
aggregated dye.

AUEINYNTNEYINS

2. Working solutions

b hupisba ks el

N, N'-methylene-bis-acrylamide 0.8 g

Dissolved in deionized water to the total volume of 100 ml and stirred until

completely dissolved.
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Solution B (4X separating gel buffer: 1.5 M Tris-HCI (pH 8.8), 0.4% SDS)
2 M Tris-HCI (pH 8.8) 75 ml
10% SDS 4 ml
Deionized water 21 ml

Solution C (4X stacking gel buffer: 0.5 M Tris-HCI (pH 6.8), 0.4% SDS)
1 M Tris-HCI (pH 6.8) 50 ml
10% SDS 4 ml '

Deionized water 46 nils

10% ammonium persulfate™
Ammonium per '
Dissloved in delonja : ( ]

Electrophoresis bufféf (25@nM Ttiss 192 mM G1 \ 1% SDS)
Tris (hydroxymethly
Glycine 14.4 g

SDS1g
Dissolved in deionizg f“ he- ne of 1 litre
5X Sample buffer (60 mM Tris-H¢ 8),75% glycerol, 2% SDS, 14.4 mM 2-

mercaptoethanol, 0.1% bre
1 M Tris-H g
50 % Glycerol Ii
10 % SDS 2 ml

2M“°ﬂ';}‘1“ﬂﬁ‘i"l HNINYINT

1% Br

Wﬁﬁ%ﬁ‘imummmaa

3. SDS-P GE

10 % Separating gel
Solution A 2.5 ml
Solution B 2.5 ml

Deionized water 2.39 ml
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10 % Ammonium persulfate 50 pl
TEMED 10 pl

4 % Stacking gel
Solution A 0.67 ml
Solution C 1.0 ml
Deionized water 3.27 ml

10 % Ammonium pers
TEMED 10 pl

AU ININTNEINS
ARIAATAUNM TN
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