(from 1-535 bp) 5/19/2026 12:35:02 PM

FRIH_TEV_6xHis (2830 bp)

atccataagcttCAAATAGGGGTTCCGCGCACATTTCCCCGAAAAGTGCTAGTGGTGCTAGCCCCGCGAAATTAATACGACTCACTATAGGGTCTAGAAATAATTTT
taggtattcgaaGTTTATCCCCAAGGCGCGTGTAAAGGGGCTTTTCACGATCACCACGATCGGGGCGCTTTAATTATGCTGAGTGATATCCCAGATCTTTATTAAAA

\ T7 >
‘ 5" UTR TR

10 20 30 40 50 60 70 80 90 100

FTH1_TEV_6xHis
GTTTAACTTTAAGAAGGAGATATACATATGACTACTGCTTCTACTTCTCAAGTTCGTCAAAATTATCATCAAGATTCTGAAGCTGCTATTAATCGTCAAATTAATTT

CAAATTGAAATTCTTCCTCTATATGTATACTGATGACGAAGATGAAGAGTTCAAGCAGTTTTAATAGTAGTTCTAAGACTTCGACGATAATTAGCAGTTTAATTAAA

M T TYRS T S V RXEBY LBEBD FRE JAAHI IR 1B 1L

FRIH

N

3 5' UTR | FRIH

110 120 130 140 150 160 170 180 190 200 210

FTH1_TEV_6xHis
AGAATTATATGCTTCTTATGTTTATTTATCTATGTCTTATTATTTTGATCGTGATGATGTTGCTTTAAAAAATTTTGCTAAATATTTTTTACATCAATCTCATGAAG

TCTTAATATACGAAGAATACAAATAAATAGATACAGAATAATAAAACTAGCACTACTACAACGAAATTTTTTAAAACGATTTATAAAAAATGTAGTTAGAGTACTTC

E L YJIARRY V Y L XEEEESY Y F D R D D VAL K XIBF MK Y F L LBCEEEDE ]

FRIH

FRIH

220 230 240 250 260 270 280 290 300 310 320

FTH1_TEV_6xHis
AACGTGAACATGCTGAAAAATTAATGAAATTACAAAATCAACGTGGTGGTCGTATTTTTTTACAAGATATTAAAAAACCTGATTGTGATGATTGGGAATCTGGTTTA

TTGCACTTGTACGACTTTTTAATTACTTTAATGTTTTAGTTGCACCACCAGCATAAAAAAATGTTCTATAATTTTTTGGACTAACACTACTAACCCTTAGACCAAAT

ER ELBAE K L LMK L XBNSBR JONEPR I F L IBD I K K EBD Je9D D 1L E BEl L
FRIH
FRIH
330 340 350 360 370 380 390 400 410 420

FTH1_TEV_6xHis
AATGCTATGGAATGTGCTTTACATTTAGAAAAAAATGTTAATCAATCTTTATTAGAATTACATAAATTAGCTACTGATAAAAATGATCCTCATTTATGTGATTTTAT

TTACGATACCTTACACGAAATGTAAATCTTTTTTTACAATTAGTTAGAAATAATCTTAATGTATTTAATCGATGACTATTTTTACTAGGAGTAAATACACTAAAATA

NIDvIEC INIDH TEENS N XBN o s TN TS T TSN BB~ H 18 ¢ DHED

FRIH

FRIH

430 440 450 460 470 480 490 500 510 520 530
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FRIH_TEV_6xHis (2830 bp) (from 536-1284 bp) 5/19/2026 12:35:02 PM

FTH1I_TEV_6xHis
TGAAACTCATTATTTAAATGAACAAGTTAAAGCTATTAAAGAATTAGGTGATCATGTTACTAATTTACGTAAAATGGGTGCTCCTGAATCTGGTTTAGCTGAATATT
ACTTTGAGTAATAAATTTACTTGTTCAATTTCGATAATTTCTTAATCCACTAGTACAATGATTAAATGCATTTTACCCACGAGGACTTAGACCAAATCGACTTATAA

) E RLD Y L UBE DBV K AT K E L JBD LDV REUDL R K LENGPALE E BRI L JAVE v

FRIH

FRIH

540 550 560 570 580 590 600 610 620 630 640

FTH1_TEV_6xHis
TATTTGATAAACATACTTTAGGTGATTCTGATAATGAATCTgggatcgaggaaaacctgtacttccaatccaatattggaagtggacatcaccatcaccatcacTAA

ATAAACTATTTGTATGAAATCCACTAAGACTATTACTTAGAccctagectccttttggacatgaaggttaggttataaccttcacctgtagtggtagtggtagtgATT

THEPNS: " 1Bc IBs LN ISs ¢ IS TR0 s VEBc s 6 H H H H HH *

FRIH 684-749

FRIH . TEV cle...e site > 6x His

650 660 670 680 690 700 710 720 730 740

TGAGGATCCCGGGAATTCTCGAGTAAGGTTAACCTGCAGGAGGCCTTTAATTAAGGTGGTGCGGCCGCGCTAGCGGTCCCGGGGGATCGATCCGGCTGCTAACAAAG
ACTCCTAGGGCCCTTAAGAGCTCATTCCAATTGGACGTCCTCCGGAAATTAATTCCACCACGCCGGCGCGATCGCCAGGGCCCCCTAGCTAGGCCGACGATTGTTTC
T7 ...rm

750 760 770 780 790 800 810 820 830 840 850

CCCGAAAGGAAGCTGAGTTGGCTGCTGCCACCGCTGAGCAATAACTAGCATAACCCCTTGGGGCCTCTAAACGGGTCTTGAGGGGTTTTTTGCTGAAAGGAGGAACT
GGGCTTTCCTTCGACTCAACCGACGACGGTGGCGACTCGTTATTGATCGTATTGGGGAACCCCGGAGATTTGCCCAGAACTCCCCAAAAAACGACTTTCCTCCTTGA

T7 terminator
T7 Tphi term

860 870 880 890 900 910 920 930 940 950 960

ATATgcatgcatccatCACTGGCCGACCGGGGTCGAGCACTGACTCGCTGCGCTCGGTCGTTCGGCTGCGGCGAGCGGTATCAGCTCACTCAAAGGCGGTAATACGG
TATAcgtacgtaggtaGTGACCGGCTGGCCCCAGCTCGTGACTGAGCGACGCGAGCCAGCAAGCCGACGCCGCTCGCCATAGTCGAGTGAGTTTCCGCCATTATGCC

970 980 990 1,000 1,010 1,020 1,030 1,040 1,050 1,060 1,070

TTATCCACAGAATCAGGGGATAACGCAGGAAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCT
AATAGGTGTCTTAGTCCCCTATTGCGTCCTTTCTTGTACACTCGTTTTCCGGTCGTTTTCCGGTCCTTGGCATTTTTCCGGCGCAACGACCGCAAAAAGGTATCCGA

pUC...ri«

1,080 1,090 1,100 1,110 1,120 1,130 1,140 1,150 1,160 1,170

CCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGC
GGCGGGGGGACTGCTCGTAGTGTTTTTAGCTGCGAGTTCAGTCTCCACCGCTTTGGGCTGTCCTGATATTTCTATGGTCCGCAAAGGGGGACCTTCGAGGGAGCACG
S« pUC19 ori <

1,180 1,190 1,200 1,210 1,220 1,230 1,240 1,250 1,260 1,270 1,280
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FRIH_TEV_6xHis (2830 bp) (from 1285-2140 bp) 5/19/2026 12:35:02 PM

GCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGGTG
CGAGAGGACAAGGCTGGGACGGCGAATGGCCTATGGACAGGCGGAAAGAGGGAAGCCCTTCGCACCGCGAAAGAGTATCGAGTGCGACATCCATAGAGTCAAGCCAC
S pUC19 ori <

1,290 1,300 1,310 1,320 1,330 1,340 1,350 1,360 1,370 1,380 1,390

TAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGCTAAGACACGA
ATCCAGCAAGCGAGGTTCGACCCGACACACGTGCTTGGGGGGCAAGTCGGGCTGGCGACGCGGAATAGGCCATTGATAGCAGAACTCAGGTTGGGCGATTCTGTGCT
3K pUC19 ori «$

1,400 1,410 1,420 1,430 1,440 1,450 1,460 1,470 1,480 1,490

CTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAA
GAATAGCGGTGACCGTCGTCGGTGACCATTGTCCTAATCGTCTCGCTCCATACATCCGCCACGATGTCTCAAGAACTTCACCACCGGATTGATGCCGATGTGATCTT
SK pUC19 ori «<$

1,500 1,510 1,520 1,530 1,540 1,550 1,560 1,570 1,580 1,590 1,600

GAACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTTTTT
CTTGTCATAAACCATAGACGCGAGACGACTTCGGTCAATGGAAGCCTTTTTCTCAACCATCGAGAACTAGGCCGTTTGTTTGGTGGCGACCATCGCCACCAAAAAAA
K pUC19 ori <3

1,610 1,620 1,630 1,640 1,650 1,660 1,670 1,680 1,690 1,700 1,710

GTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACAGATCCGGGA
CAAACGTTCGTCGTCTAATGCGCGTCTTTTTTTCCTAGAGTTCTTCTAGGAAACTAGAAAAGATGCCCCAGACTGCGAGTCACCTTGCTTTTGAGTGTCTAGGCCCT
3K pUC19 ori |

1,720 1,730 1,740 1,750 1,760 1,770 1,780 1,790 1,800 1,810

TTTTGGTCATGAGATTATCAAAAAGGATCTTCACCTAGATCCTTTTAAATTAAAAATGAAGTTTTAAATCAATCTAAAGTATATATGAGTAAACTTGGTCTGACAGT
AAAACCAGTACTCTAATAGTTTTTCCTAGAAGTGGATCTAGGAAAATTTAATTTTTACTTCAAAATTTAGTTAGATTTCATATATACTCATTTGAACCAGACTGTCA

E

1,820 1,830 1,840 1,850 1,860 1,870 1,880 1,890 1,900 1,910 1,920

TACCAATGCTTAATCAGTGAGGCACCTATCTCAGCGATCTGTCTATTTCGTTCATCCATAGTTGCCTGACTCCCCGTCGTGTAGATAACTACGATACGGGAGGGCTT
ATGGTTACGAATTAGTCACTCCGTGGATAGAGTCGCTAGACAGATAAAGCAAGTAGGTATCAACGGACTGAGGGGCAGCACATCTATTGATGCTATGCCCTCCCGAA

3» AmpR cassette 22

1,930 1,940 1,950 1,960 1,970 1,980 1,990 2,000 2,010 2,020 2,030

ACCATCTGGCCCCAGTGCTGCAATGATACCGCGAGACCCACGCTCACCGGCTCCAGATTTATCAGCAATAAACCAGCCAGCCGGAAGGGCCGAGCGCAGAAGTGGTC
TGGTAGACCGGGGTCACGACGTTACTATGGCGCTCTGGGTGCGAGTGGCCGAGGTCTAAATAGTCGTTATTTGGTCGGTCGGCCTTCCCGGCTCGCGTCTTCACCAG
3S» AmpR cassette 72

2,040 2,050 2,060 2,070 2,080 2,090 2,100 2,110 2,120 2,130 2,140
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FRIH_TEV_6xHis (2830 bp) (from 2141-2830 bp) 5/19/2026 12:35:02 PM

CTGCAACTTTATCCGCCTCCATCCAGTCTATTAATTGTTGCCGGGAAGCTAGAGTAAGTAGTTCGCCAGTTAATAGTTTGCGCAACGTTGTTGCCATTGCTACAGGC
GACGTTGAAATAGGCGGAGGTAGGTCAGATAATTAACAACGGCCCTTCGATCTCATTCATCAAGCGGTCAATTATCAAACGCGTTGCAACAACGGTAACGATGTCCG

S» AmpR cassette »

2,150 2,160 2,170 2,180 2,190 2,200 2,210 2,220 2,230 2,240

ATCGTGGTGTCACGCTCGTCGTTTGGTATGGCTTCATTCAGCTCCGGTTCCCAACGATCAAGGCGAGTTACATGATCCCCCATGTTGTGCAAAAAAGCGGTTAGCTC
TAGCACCACAGTGCGAGCAGCAAACCATACCGAAGTAAGTCGAGGCCAAGGGTTGCTAGTTCCGCTCAATGTACTAGGGGGTACAACACGTTTTTTCGCCAATCGAG

3» AmpR cassette »

2,250 2,260 2,270 2,280 2,290 2,300 2,310 2,320 2,330 2,340 2,350

CTTCGGTCCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAGTGTTATCACTCATGGTTATGGCAGCACTGCATAATTCTCTTACTGTCATGCCATCCGTAAGATGCT
GAAGCCAGGAGGCTAGCAACAGTCTTCATTCAACCGGCGTCACAATAGTGAGTACCAATACCGTCGTGACGTATTAAGAGAATGACAGTACGGTAGGCATTCTACGA

3% AmpR cassette »2

2,360 2,370 2,380 2,390 2,400 2,410 2,420 2,430 2,440 2,450 2,460

TTTCTGTGACTGGTGAGTACTCAACCAAGTCATTCTGAGAATAGTGTATGCGGCGACCGAGTTGCTCTTGCCCGGCGTCAATACGGGATAATACCGCGCCACATAGC
AAAGACACTGACCACTCATGAGTTGGTTCAGTAAGACTCTTATCACATACGCCGCTGGCTCAACGAGAACGGGCCGCAGTTATGCCCTATTATGGCGCGGTGTATCG
> AmpR cassette »

2,470 2,480 2,490 2,500 2,510 2,520 2,530 2,540 2,550 2,560

AGAACTTTAAAAGTGCTCATCATTGGAAAACGTTCTTCGGGGCGAAAACTCTCAAGGATCTTACCGCTGTTGAGATCCAGTTCGATGTAACCCACTCGTGCACCCAA
TCTTGAAATTTTCACGAGTAGTAACCTTTTGCAAGAAGCCCCGCTTTTGAGAGTTCCTAGAATGGCGACAACTCTAGGTCAAGCTACATTGGGTGAGCACGTGGGTT

3% AmpR cassette »2

2,570 2,580 2,590 2,600 2,610 2,620 2,630 2,640 2,650 2,660 2,670

CTGATCTTCAGCATCTTTTACTTTCACCAGCGTTTCTGGGTGAGCAAAAACAGGAAGGCAAAATGCCGCAAAAAAGGGAATAAGGGCGACACGGAAATGTTGAATAC
GACTAGAAGTCGTAGAAAATGAAAGTGGTCGCAAAGACCCACTCGTTTTTGTCCTTCCGTTTTACGGCGTTTTTTCCCTTATTCCCGCTGTGCCTTTACAACTTATG
s» AmpR cassette »

2,680 2,690 2,700 2,710 2,720 2,730 2,740 2,750 2,760 2,770 2,780

TCATACTCTTCCTTTTTCAATATTATTGAAGCATTTATCAGGGTTATT
AGTATGAGAAGGAAAAAGTTATAATAACTTCGTAAATAGTCCCAATAA

S

2,790 2,800 2,810 2,820 2,830
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