SEQUENCE LISTING

<110> QITAN TECHNOLOGY LTD., BEJING

<120> MNEP MONOMER VARIANT AND APPLICATION THEREOF

<130> 1

<160> 18

<170> Patentln version 3.5

<210> 1

<211> 191

<212> PRT

<213> Artificial Sequence

<220>

<223> wild-type Mnep monomer

<400> 1

Met Gly Leu Asp Asn Glu Leu Ser Leu Val Asp Gly Lys Asp Arg Thr

1 5 10 15

Leu Thr lle GIn GIn Trp Asp Thr Phe Leu Asn Gly Val Phe Pro Leu

20 25 30

Asp Arg Asn Arg Leu Thr Arg Glu Trp Phe His Ser Gly Lys Ala Lys



35 40 45

Tyr lle Val Ser Gly Pro Gly Ala Glu Asp Phe Glu Gly Val Leu Glu

50 55 60

Leu Gly Tyr GIn Val Gly Phe Pro Trp Ser Leu Gly Val Gly lle Asn

65 70 75 80

Phe Ser Tyr Thr Thr Pro Asn Val Ala Leu Ser Gly Asp Pro Gly Phe

85 90 95

Gly lle Thr Gly lle Gly Gly Ala Leu Pro Val lle Gly Glu lle Ala

100 105 110

Thr Pro Pro Leu Phe Pro Gly Ala Ser lle Ser Ala Asp Leu Gly Asn

115 120 125

Gly Pro Gly lle GIn Glu Val Ala Thr Phe Ser Thr Glu Val Ala Gly

130 135 140

Pro Glu Gly Ala Val Ala Val Ser Asn Ala His Gly Thr Val Thr Gly

145 150 155 160



Ala Ala Gly Gly Val Leu Leu Arg Pro Phe Ala Arg Leu Val Ser Ser

165 170 175

Leu Gly Asp Ser Val Thr Thr Tyr Gly Glu Pro Trp Asn Met Asn

180 185 190

<210> 2
<211> 576
<212> DNA

<213> Artificial Sequence

<220>

<223> the nucleotide sequence encoding the Mnep monomer variant

<400> 2

atgggcttag ataacgaact gtctttagtg gatggcaaag atcgcacttt aaccattcag 60

cagtgggaca cctttctgaa cggtgtgttt ccgetggatce gcaaccgttt aacccgegag 120

tggtttcaca gcggcaaage caaatatatt gtgagecggece cgggtgeaga agactttgaa 180

ggcgtgetgg agetgggcta tcaagttggt tttccgtgga gtetgggegt gggeatcaac 240

tttagctaca ccaccccgaa tgtggceactg agtaaatttc cgetgtttgg cattaccgge 300

attggcggca aactgecggt gattggegaa attgecaacce cgeegetgtt teccgggtgeca 360

agcattagcg ccgatttagg taacggtccg ggeattcaag aagttgecac ctttagcacce 420



gaagtggctg gtccggaagg tgecgttgec gtgagcaatg ctcatggeac tgtgactggt 480

gcegetggtg gegttttact gegeccegttt gecegtttag tgageagtct gggtgatage 540

gtgaccacct atggcgaacc gtggaatatg aactaa 576

<210> 3

<211> 863

<212> PRT

<213> Artificial Sequence

<220>

<223> helicase EF8813-1

<400> 3

Met Gly Ser Ser His His His His His His Ser Ser Gly Leu Val Pro

1 5 10 15

Arg Gly Ser His Met Lys lle Glu Ser Leu Asp Leu Pro Asp Glu Val

20 25 30

Lys GIn Phe Tyr Leu Asp Ser Gly lle Leu Glu Leu Tyr Pro Pro Gin

35 40 45

Ala Glu Ala Val Glu Lys Gly Leu Leu Glu Gly Arg Asn Leu Leu Ala

50 55 60



Ala lle Pro Thr Ala Ser Gly Lys Thr Leu Leu Ala Glu Leu Ala Met

65 70 75 80

Leu Lys Ser lle Leu Asn Gly Gly Lys Ala Leu Tyr lle Val Pro Leu

85 90 95

Arg Ala Leu Ala Ser Glu Lys Phe Lys Arg Phe Arg Glu Phe Ser Lys

100 105 110

Leu Gly lle Arg Val Gly lle Ser Thr Gly Asp Tyr Asp Leu Arg Asp

115 120 125

Glu Gly Leu Gly Val Asn Asp lle lle Val Ala Thr Ser Glu Lys Thr

130 135 140

Asp Ser Leu Leu Arg Asn Glu Thr Val Trp Met GIn Glu lle Ser Val

145 150 155 160

Val Val Ala Asp Glu Val His Leu Ile Asp Ser Pro Asp Arg Gly Pro

165 170 175

Thr Leu Glu lle Thr Leu Ala Lys Leu Arg Lys Met Asn Pro Ser Cys



180 185 190

GIn lle Leu Ala Leu Ser Ala Thr lle Gly Asn Ala Asp Glu Leu Ala

195 200 205

Ala Trp Leu Glu Ala Gly Leu Val Leu Ser Glu Trp Arg Pro Thr Glu

210 215 220

Leu Arg Glu Gly Val Phe Phe Asn Gly Thr Phe Tyr Cys Lys Asp Arg

225 230 235 240

Glu Lys Ser lle Glu GIn Ser Thr Lys Asp Glu Ala Val Asn Leu Val

245 250 255

Leu Asp Thr Leu Arg Glu Asp Gly GIn Cys Leu Val Phe Glu Asn Ser

260 265 270

Arg Lys Asn Cys Met Ala Phe Ala Lys Lys Ala Ser Ser Ala Val Lys

275 280 285

Lys lle Leu Ser Ala Glu Asp Lys Glu Ala Leu Ala Glu lle Ala Asp

290 295 300



Glu Val Leu Glu Asn Ser Glu Thr Asp Thr Ser Ala Ala Leu Ala Ala

305 310 315 320

Cys lle Arg Ser Gly Thr Ala Phe His His Ala Gly Leu Thr Thr Pro

325 330 335

Leu Arg Glu Leu Val Glu Asp Gly Phe Arg Ala Gly Lys lle Lys Leu

340 345 350

lle Ser Ser Thr Pro Thr Leu Ala Ala Gly Leu Asn Leu Pro Ala Arg

355 360 365

Arg Val Val lle Arg Ser Tyr Arg Arg Tyr Ser Ser Glu Asp Gly Met

370 375 380

GIn Pro lle Pro Val lle Glu Tyr Lys GIn Met Ala Gly Arg Ala Gly

385 390 395 400

Arg Pro Arg Leu Asp Pro Tyr Gly Glu Ala Val Leu Val Ala Lys Ser

405 410 415

Tyr Glu Glu Phe Val Phe Leu Phe Arg Asn Tyr lle Glu Ala Asp Ala

420 425 430



Glu Asp lle Trp Ser Lys Leu Gly Thr Glu Asn Ala Leu Arg Thr His

435 440 445

Val Leu Ser Thr lle Ser Asn Gly Phe Ala Arg Thr Lys Glu Glu Leu

450 455 460

Met Glu Phe Leu Glu Ala Thr Phe Phe Ala Phe GIn Tyr Ser Asn Phe

465 470 475 480

Gly Leu Ser Thr Val Val Asp Glu Cys Leu Asn Phe Leu Arg GIn Glu

485 490 495

Glu Met Leu Glu Lys Thr Asp Thr Leu lle Ser Thr Ser Phe Gly Lys

500 505 510

Leu Val Ser Lys Leu Tyr lle Asp Pro Leu Ser Ala Ala Arg lle Val

515 520 525

Lys Gly Leu Lys Glu Ala Lys lle Leu Thr Glu Leu Thr Leu Leu His

530 535 540

Leu Val Cys Ser Thr Pro Asp Met Arg Leu Leu Tyr Met Arg Asn GIn

545 550 555 560



Asp Tyr GIn Asp Ile Asn Asp Tyr Val Ile Ala His Ala Asp Glu Phe

565 570 575

Val Arg Val Pro Ser Pro Phe Asn Tyr Thr Glu Tyr Glu Trp Phe Leu

580 585 590

Gly Glu Val Lys Thr Ser Leu Leu Leu Val Asp Trp lle His Glu Lys

595 600 605

Ser Glu Asn Glu lle Cys Leu Lys Phe Gly lle Gly Glu Gly Asp lle

610 615 620

His Ala lle Ala Asp lle Ala Glu Trp Leu Met His Val Thr Ala GIn

625 630 635 640

Leu Ala Arg Leu Leu Glu Leu Lys Gly Ala Lys Glu Ala Ala Glu Leu

645 650 655

Glu Lys Arg lle His Tyr Gly Ala Ser Pro Glu Leu Met Asp Leu Leu

660 665 670

Asp lle Arg Gly lle Gly Arg Met Arg Ala Arg Lys Leu Tyr Glu Ser



675 680 685

Gly Phe Arg Ser Ser Ala Glu Leu Ala Gly Ala Asp Pro Val Lys Val

690 695 700

Ala Ala Leu Leu Gly Pro Lys lle Ala Asp Arg lle Phe Lys Gin lle

705 710 715 720

Gly Arg Arg Glu Val Leu Pro Glu lle Ala Glu Pro Thr Leu Pro Glu

725 730 735

Lys Ser Pro Ser Ser Gly GIn Lys Thr lle Asn Asp Tyr Gly Thr Gly

740 745 750

Gly Gly Gly Ser Trp Lys Glu Trp Leu Glu Arg Lys Val Gly Glu Gly

755 760 765

Arg Ala Arg Arg Leu lle Glu Tyr Phe Gly Ser Ala Gly Glu Val Gly

770 775 780

Lys Leu Val Glu Asn Ala Glu Val Ser Lys Leu Leu Glu Val Pro Gly

785 790 795 800



lle Gly Asp Glu Ala Val Ala Arg Leu Val Pro Gly Tyr Lys Thr Leu

805 810 815

Arg Asp Ala Gly Leu Thr Pro Ala Glu Ala Glu Arg Val Leu Lys Arg

820 825 830

Tyr Gly Ser Val Ser Lys Val GIn Glu Gly Ala Thr Pro Asp Glu Leu

835 840 845

Arg Glu Leu Gly Leu Gly Asp Ala Lys lle Ala Arg lle Leu Gly

850 855 860

<210> 4
<211> 2592
<212> DNA

<213> Artificial Sequence

<220>

<223> helicase EF8813-1

<400> 4

atgggcagca gecatcatca tcatcatcac agcageggec tggtgecgeg cggecagecat 60

atgaagatcg aaagcctgga cctgecggac gaagttaaac agttttacct ggatageggt 120

attttagaac tgtacccgec gcaggcagaa geagtagaaa aaggectgtt agaaggacgt 180



aatctgctgg cagcaattcc gaccgcaage ggtaagacac tgetggetga attagcaatg 240

ctgaaaagca tactgaatgg gggaaaagca ctgtatattg ttccgetgag agcactggca 300

tcagaaaaat ttaaacgttt tagagagttc agcaagttag gtataagagt gggtattagc 360

acaggagact atgacctgag agatgaaggt ctgggtgtta atgatattat tgtggcaaca 420

agcgaaaaaa ccgatagect getgegtaat gaaaccgttt ggatgcagga aattagegtt 480

gttgttgcag atgaagttca tctgattgat agcecggatce gtggtecgac cectggaaatt 540

accctggcaa aactgcgtaa aatgaatccg agctgtcaga ttctggeact gagegcaacc 600

attggtaatg cagatgaact ggcagcatgg ctggaagcag gtctggttct gagcgaatgg 660

cgtccgaccg aactgegtga aggtgttttt tttaatggta cattttattg taaagatcgt 720

gaaaaaagca ttgaacagag caccaaagat gaagcagtta atctggttct ggataccctg 780

cgtgaagatg gtcagtgtct ggtttttgaa aatagccgta aaaattgtat ggcatttgca 840

daaaaagcaa gcagcgceagt taaaaaaatt ctgagecgceag aagataaaga agcactggca 900

gaaattgcag atgaagttct ggaaaatagc gaaaccgata ccagcgcage actggcageca 960

tgtattcgta gcggtacagc atttcatcat gcaggtctga ccaccecgct gegtgaactg 1020

gttgaagatg gttttcgtge aggtaaaatt aaactgatta gcagcacccc gaccctggca 1080

gcaggtctga atctgecgge acgtegtgtt gttattcgta getategteg ttatagcage 1140



gaagatggta tgcagccgat tccggttatt gaatataaac agatggeagg tegtgcaggt 1200

cgtcegegtce tggaccctta tggtgaagea gttctggttg caaaaagcta tgaagaattt 1260

gtttttctgt ttcgtaatta tattgaagca gatgcagaag atatttggag caaactgggt 1320

acagaaaatg cactgcgtac ccatgttctg agcaccatta gcaatggttt tgcacgtacc 1380

Qaagaagaac tgatggaatt tctggaagca accttttttg catttcagta tagcaatttt 1440

ggtctgagcea ccgttgttga tgaatgtctg aattttctge gtcaggaaga aatgetggaa 1500

Qaaaccgata ccctgattag caccagcttt ggtaaactgg ttagcaaact gtatattgat 1560

ccgctgageg cagcacgtat tgttaaaggt ctgaaagaag caaaaattct gaccgaactg 1620

accctgcetge atctggtttg tagcaccccg gatatgegte tgetgtatat gecgtaatcag 1680

gattatcagg atattaatga ttatgttatt gcacatgcag atgaatttgt tcgtgttccg 1740

agcccgttta attataccga atatgaatgg tttctgggtg aagttaaaac cagectgetg 1800

ctggttgatt ggattcatga aaaaagcgaa aatgaaattt gtctgaaatt tggtattggt 1860

gaaggtgata ttcatgcaat tgcagatatt gcagaatggc tgatgcatgt taccgcacag 1920

ctggcacgtc tgctggaact gaaaggtgca aaagaagcag cagaactgga aaaacgtatt 1980

cattatggtg caagcccgga actgatggat ctgctggata ttcgtggtat tggtegtatg 2040



cgtgcacgta aactgtatga aagcggtttt cgtagcageg cagaactgge aggtgcagat 2100

ccggttaaag ttgcagcact getgggtecg aaaattgcag atcgtatttt taaacagatt 2160

ggtcgtcgtg aagttctgee ggaaattgea gaaccgaccc tgccggaaaa aageccgage 2220

agcggtcaga aaaccattaa tgattatggt accggtggag geggttectg gaaggaatgg 2280

ctggagcgta aggttggcga gggeegtgeg cgtegectga tegagtattt cggecagegeg 2340

ggtgaggttg gcaaattggt cgagaatgeg gaagtcagca aattgetgga agttccgggt 2400

atcggcegacg aggctgtgge tegectggtg ccgggttata agaccctgeg cgatgeecggt 2460

ctgaccccgg cagaagcaga gegegtgetg aagegctacg geagegtcag caaagtgcag 2520

gaaggcgcaa cgeceggacga attgegegag ttaggtcetgg gegacgecaa gattgecege 2580

attctgggtt aa 2592

<210> 5

<211> 54

<212> DNA

<213> Artificial Sequence

<220>

<223> X2

<400> 5

tggtttttgt ttgtttttag aattttttta cactaccact gctagcattt ttca 54



<210> 6
<211> 45
<212> DNA

<213> Artificial Sequence

<220>

<223> X2

<400> 6

tttctcacta tcecgttcte attggtgeac catctttttt tggtt 45

<210> 7
<211> 15
<212> DNA

<213> Artificial Sequence

<220>

<223> X2

<400> 7

tttttgcagce agcat 15

<210> 8
<211> 45
<212> DNA

<213> Artificial Sequence



<220>

<223> cX2-80-15

<400> 8

aaccaaaaaa agatggtgca ccaatgagaa cgggatagtg agaaa

<210> 9
<211> 40
<212> DNA

<213> Artificial Sequence

<220>

<223> cX2-80-15

<400> 9

trtttttttt trettttttt teettttttt teeetttttt 40

<210> 10
<211> 20
<212> DNA

<213> Artificial Sequence

<220>

<223> S1T

<400> 10

tttttttttt ttttecttee 20

45



<210> 11
<211> 576
<212> DNA

<213> Artificial Sequence

<220>

<223> the nucleotide sequence encoding the Mnep monomer variant

<400> 11

atgggcttag ataacgaact gtctttagtg gatggcaaag atcgcacttt aaccattcag 60

cagtgggaca cctttctgaa cggtgtgttt ccgetggatce gcaaccgttt aacccgegag 120

tggtttcaca gcggcaaage caaatatatt gtgageggec cgggtgeaga agactttgaa 180

ggcgtgetgg agetgggcta tcaagttggt tttccgtgga gtetgggegt gggeatcaac 240

tttagctaca ccaccccgaa tgtggceactg agtaaatttc cgetgtttgg cattaccgge 300

attggcggcea aactgecggt gattggegaa attgcaaccce cgecgetgtt tecegggtgeca 360

agcattagcg ccgatttagg taacggtccg ggcattcaag aagttgcecac ctttagcacc 420

gaagtggctg gtccggaagg tgecgttgec gtgagcaatg ctcatggeac tgtgactggt 480

gecgetggtg gegttttact gegeecgttt geecgtttag tgageagtcet gggtgatage 540

gtgaccacct atggcgaacc gtggaatatg aactaa 576

<210> 12



<211> 20
<212> DNA

<213> Artificial Sequence

<220>

<223> X

<400> 12

ttcttttece gtecgetegt 20

<210> 13
<211> 79
<212> DNA

<213> Artificial Sequence

<220>

<223> X

<400> 13

tcgegectgt ctgettgttt tttttttct tttttttttt ctcactateg cattctcatg

caggtcggtg gtcgcagta 79

<210> 14

<211> 20

<212> DNA

<213> Artificial Sequence

<220>

60



<223> S1IMC

<400> 14

acgagceggac gggaaaagaa 20

<210> 15
<211> 20
<212> DNA

<213> Artificial Sequence

<220>

<223> SIMC

<400> 15

tttttttttt tttttttttt 20

<210> 16
<211> 84
<212> DNA

<213> Artificial Sequence

<220>

<223> Point mutation primers

<400> 16

ccaccccgaa tgtggcactg agtaaatttc cgetgtttgg cattaccggce attggeggea

aactgccggt gattggegaa attg 84

60



<210> 17
<211> 84
<212> DNA

<213> Artificial Sequence

<220>

<223> Point mutation primers

<400> 17

caatttcgcc aatcaccgge agtttgecge caatgecggt aatgccaaac ageggaaatt

tactcagtgc cacattcggg gtgg 84

<210> 18
<211> 191
<212> PRT

<213> Artificial Sequence

<220>

<223> the Mnep monomer variant

<400> 18

Met Gly Leu Asp Asn Glu Leu Ser Leu Val Asp Gly Lys Asp Arg Thr

1 5 10 15

Leu Thr lle GIn GIn Trp Asp Thr Phe Leu Asn Gly Val Phe Pro Leu

20 25 30

60



Asp Arg Asn Arg Leu Thr Arg Glu Trp Phe His Ser Gly Lys Ala Lys

35 40 45

Tyr lle Val Ser Gly Pro Gly Ala Glu Asp Phe Glu Gly Val Leu Glu

50 55 60

Leu Gly Tyr GIn Val Gly Phe Pro Trp Ser Leu Gly Val Gly Ile Asn

65 70 75 80

Phe Ser Tyr Thr Thr Pro Asn Val Ala Leu Ser Lys Phe Pro Leu Phe

85 90 95

Gly lle Thr Gly lle Gly Gly Lys Leu Pro Val lle Gly Glu lle Ala

100 105 110

Thr Pro Pro Leu Phe Pro Gly Ala Ser lle Ser Ala Asp Leu Gly Asn

115 120 125

Gly Pro Gly lle GIn Glu Val Ala Thr Phe Ser Thr Glu Val Ala Gly

130 135 140

Pro Glu Gly Ala Val Ala Val Ser Asn Ala His Gly Thr Val Thr Gly



145 150 155 160

Ala Ala Gly Gly Val Leu Leu Arg Pro Phe Ala Arg Leu Val Ser Ser

165 170 175

Leu Gly Asp Ser Val Thr Thr Tyr Gly Glu Pro Trp Asn Met Asn

180 185 190



