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명 세 서

청구범위

청구항 1 

U6 composite 프로모터에 의해 조절되는 프라임 에디팅 가이드 RNA (prime editing guide RNA, pegRNA) 발현

카세트; 및 프라임 에디터(Prime Editor) 발현 카세트;를 포함하는 바이러스 기반 레플리콘(replicon);을 포함

하는, 교정 효율이 증가된 식물체 프라임 에디팅용 재조합 벡터.

청구항 2 

제1항에 있어서,  상기 바이러스는 Bean  Yellow  Dwarf  virus  (BeYDV),  Maize  Streak  virus  (MSV),  Tobacco

mosaic virus (TMV), Cauliflower mosaic virus (CaMV), Tobacco ringspot virus (TRSV), Tobacco etch virus

(TEV), Potato spindle tuber viroid (PSTVd), Cucumber mosaic virus (CMV), Papaya ringspot virus (PRSV),

Tobacco  streak  virus  (TSV),  Pea  enation  mosaic  virus  (PEMV),  Potato  virus  X  (PVX),  Potato  virus  Y

(PVY), Potato leafroll virus (PLRV), Cowpea mosaic virus (CPMV), Bean common mosaic virus (BCMV), Beet

curly  top  virus  (BCTV),  Alfalfa  mosaic  virus  (AMV),  Tomato  spotted  wilt  virus  (TSWV),  Beet  yellows

virus  (BYV),  Cucumber  green  mottle  mosaic  virus (CGMMV), Turnip yellow mosaic virus (TYMV), Tobacco

vein  mottling  virus  (TVMV),  Soybean  mosaic  virus  (SMV),  Rice  tungro  bacilliform  virus  (RTBV),  Rice

stripe  virus  (RSV),  Rice  dwarf  virus  (RDV),  Maize  streak  virus  (MSV),  Maize  chlorotic  mottle  virus

(MCMV),  Maize  dwarf  mosaic  virus  (MDMV),  Maize  chlorotic  dwarf  virus  (MCDV),  Barley  stripe  mosaic

virus (BSMV), Wheat streak mosaic virus (WSMV), Wheat dwarf virus (WDV) 또는 Wheat streak mosaic virus

(WSMV)인 것을 특징으로 하는, 교정 효율이 증가된 식물체 프라임 에디팅용 재조합 벡터.

청구항 3 

제1항에 있어서, 상기 U6 composite 프로모터는 서열번호 10의 염기서열로 이루어진 것을 특징으로 하는, 교정

효율이 증가된 식물체 프라임 에디팅용 재조합 벡터.

청구항 4 

제1항에 있어서, 상기 프라임 에디터 발현 카세트는 CaMV 35S 프로모터와 EURb7 터미네이터에 의해 발현이 조절

되는 것을 특징으로 하는 교정 효율이 증가된 식물체 프라임 에디팅용 재조합 벡터.

청구항 5 

제1항에 있어서, 상기 프라임 에디터는 니카아제(nickase) Cas9 (CRISPR associated protein 9) 단백질, MMLV

(Moloney murine leukemia virus) 역전사효소 및 뉴클레오캡시드(nucleocapsid) 단백질의 융합 단백질 1; 니카

아제 Cas9 단백질 및 Tf1 Retrotransposon 역전사효소 단백질의 융합 단백질 2; 또는 니카아제 Cas9 단백질,

Tf1 Retrotransposon 역전사효소 및 뉴클레오캡시드 단백질의 융합 단백질 3;인 것을 특징으로 하는, 교정 효율

이 증가된 식물체 프라임 에디팅용 재조합 벡터.

청구항 6 

제5항에 있어서, 상기 융합 단백질 1은 서열번호 255의 염기서열에 의해 코딩되는 것이고, 융합 단백질 2는 서

열번호 260 또는 서열번호 264의 염기서열에 의해 코딩되는 것이고, 융합 단백질 3은 서열번호 261 또는 서열번

호 265의 염기서열에 의해 코딩되는 것을 특징으로 하는, 교정 효율이 증가된 식물체 프라임 에디팅용 재조합

벡터.

청구항 7 

제1항에 있어서, 상기 레플리콘은 선택 마커 발현 카세트를 추가로 포함하는 것을 특징으로 하는, 교정 효율이

증가된 식물체 프라임 에디팅용 재조합 벡터.
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청구항 8 

제1항 내지 제7항 중 어느 한 항에 따른 재조합 벡터로 식물세포를 형질전환하는 단계를 포함하는, 식물체의 프

라임 에디팅 효율 증진 방법.

청구항 9 

제8항에  있어서,  상기  형질전환은  아그로박테리움  튜메파시엔스(Agrobacterium  tumefaciens)  EHA105  또는

EHA105 superagro ver.2의 유전적 배경을 가진 균주 매개인 것을 특징으로 하는, 식물체의 프라임 에디팅 효율

증진 방법.

청구항 10 

제8항에 있어서, 상기 형질전환은 아그로박테리움 튜메파시엔스(Agrobacterium tumefaciens) 균주 매개 형질전

환이며,  아그로박테리움  튜메파시엔스와  공배양  후  식물  조직을  30~35℃의  온도로  처리하는  것을  특징으로

하는, 식물체의 프라임 에디팅 효율 증진 방법.

청구항 11 

제1항 내지 제7항 중 어느 한 항의 재조합 벡터를 유효성분으로 포함하는, 식물체의 프라임 에디팅 교정 효율

증진용 조성물.

발명의 설명

기 술 분 야

본 발명은 식물체에서 프라임 에디팅(Prime Editing)의 효율을 증가시키기 위한 방법에 관한 것이다.[0001]

배 경 기 술

프라임 에디팅(Prime Editing, 프라임 편집)은 2019년 Anzalone 등(Nature 2019, 576, 149-157)에 의해 처음[0002]

설명된 CRISPR-Cas9 도구로서, 프라임 에디팅은 이중가닥 절단(double strand break, DSB)을 유도하지 않으며

모든 유형의 점 돌연변이, 삽입 및 삭제를 정확하게 교정할 수 있어, 인간 병원성 유전적 변이의 약 89%를 복구

할 수 있는 잠재력이 있는 것으로 보고되었다.

프라임 편집 기술에는 두 가지 주요 구성 요소가 필요한데, 첫 번째는 니카아제(nickase) Cas9 (nCas9)에 융합[0003]

된 역전사 효소(reverse transcriptase)로 구성된 프라임 에디터(prime editor, PE) 단백질이고, 두 번째는 표

적 위치로 PE를 가이드하고 원하는 교정을 위한 주형으로서 기능하는 프라임 에디터 가이드 RNA (prime editing

guide RNA, pegRNA)이다. pegRNA는 역전사 효소의 도킹 사이트 역할을 하는 PBS (primer binding site)와 원하

는 교정 정보를 포함하는 RTT (reverse transcription template)로 구성되어 있다.

Anzalone 등에 의한 PE의 첫 보고 후 다양한 유기체에서 PE의 개선과 적용이 보고되었다. 처음 PE 구성 요소의[0004]

모든 것이 최근에는 변형되고 새로운 특성이 부가되어 프라임 에디팅의 효율 향상을 가져왔다. 그러나, 식물체

에서 PE 적용은 상이한 loci 및 식물 종(species) 간의 불일치를 나타냈고, 특히, 쌍자엽(dicot) 식물에서 프라

임 에디팅의 효율을 개선하기 위해 여전히 많은 노력이 요구되고 있다.

이에 본 발명에서는 식물체 특히, 쌍자엽 식물체에서 프라임 에디팅의 효율을 향상시키기 위한 방법을 제공하고[0005]

자 한다.

한편, 한국공개특허 제2022-0112698호에는 '교정 효율이 개선된 프라임에디팅용 조성물'이 개시되어 있고, 한국[0006]

공개특허 제2023-0075420호에는 'HIV 역전사효소 및 Cas9 또는 이의 변이체를 이용한 프라임 에디팅'이 개시되

어 있으나, 본 발명의 '식물체에서 프라임 에디팅 효율을 증가시키는 방법'에 대해서는 기재된 바가 없다.

발명의 내용

해결하려는 과제

본  발명은  식물체에서  프라임  에디팅의  효율(efficiency)을  증가시키기  위해  다양한  프라임  에디터(Prime[0007]

Editor) 구성 단백질의 조합, 상기 프라임 에디터 구성 단백질 및/또는 pegRNA의 전사 조절 인자(프로모터, 터
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미네이터)의 종류, 전달 시스템 등 다양한 조건을 실험하고 최적화된 조합을 제시하여 식물체에서 프라임 에디

팅 효율을 증가시킬 수 있는 방법을 제공하고자 하였다.

과제의 해결 수단

상기 과제를 해결하기 위해, 본 발명은 U6  composite  프로모터에 의해 조절되는 프라임 에디팅 가이드 RNA[0008]

(prime editing guide RNA, pegRNA) 발현 카세트; 및 프라임 에디터(Prime Editor) 발현 카세트;를 포함하는

바이러스 기반 레플리콘(replicon);을 포함하는, 교정 효율이 증가된 식물체 프라임 에디팅용 재조합 벡터를 제

공한다.

또한, 본 발명은 상기 재조합 벡터로 식물세포를 형질전환하는 단계를 포함하는, 식물체의 프라임 에디팅 효율[0009]

증진 방법을 제공한다.

또한, 본 발명은 상기 재조합 벡터를 유효성분으로 포함하는, 식물체의 프라임 에디팅 교정 효율 증진용 조성물[0010]

을 제공한다.

발명의 효과

본 발명에 따른 방법을 사용하면 식물체, 특히 쌍자엽 식물체에서 프라임 에디팅의 효율을 향상시킬 수 있으므[0011]

로, 본 발명의 방법은 정밀 유전자 편집 기술 기반 신품종 육종 분야에 유용하게 활용될 수 있을 것이다.

도면의 간단한 설명

도  1은  본  발명에서  사용된  프라임  에디터(PE)  발현  카세트의  모식도이다.  p35S:  CaMV  35S  promoter,[0012]

nCas9max:  mutant  SpCas9(R221K,  N394K,  D840A),  nCas9:  mutant  SpCas9(D840A),  MMLV-RT:  mutant  MMLV

reverse  transcriptase(D200N,  T306K,  W313F,  T330P,  L603W),  MMLV-RT-△RnaseH:  RNaseH  domain  truncated

mutant MMLV reverse transcriptase(D200N, T306K, W313F, T330P, L603W), MHL1dn: truncated MLH1 D754-756

lacking  endonuclease  domain,  NC;  viral  nucleocapsid  protein,  EURb7:  EU  +  Rb7  dual  terminator,  MCP-

MMLV-RT:  MS2  coat  protein  fused  MMLV-RT  (MCP  was  cloned  from  pREDIT_MCP-RecT,  MMLV  RT  is  a  tobacco

codon-optimized MMLV RT from the PE2).

도 2 및 도 3은 본 발명의 실시 예에서 사용된 프라임 에디팅용 재조합 벡터의 모식도로, 도 2는 U6-26 core 프

로모터에 의해 pegRNA의 발현이 조절되는 벡터이고, 도 3은 U6 composite 프로모터에 의해 pegRNA의 발현이 조

절되는 벡터이다. Supp.gRNA는 ALS1 프라임 편집을 위한 pegRNA의 근접 위치에 결합하여 프라임 에디팅 반응을

보조하는 gRNA를 의미하는 것으로 서열번호 258의 염기서열로 이루어져 있으며, pegR1.6-MS2는 서열번호 257의

염기서열로 이루어져 있으며, pegR1.8은 Cas9 gRNA scaffold 서열(서열번호 258의 염기서열에서 92번째부터 177

번째 염기에 해당)의 양 말단에 gRNA 및 RTT+PBS의 염기서열(표 1)이 연결되어 이루어져 있다.

도 4는 도 2 및 도 3의 재조합 벡터를 이용한 프라임 에디팅의 교정 효율 분석 결과이다. *: p < 0.05, ***: p

< 0.0002, ****: p < 0.0001.

도 5는 재분화된 식물체에서 의도된 프라임 에디팅의 빈도 및 효율을 분석한 결과이다. 그래프에서 y축 수치는

형질전환체(도 2 또는 도 3의 벡터로 형질전환된 떡잎 절편체로부터 재분화된 식물체 즉, PE0 이벤트를 의미)에

서 표적 위치의 Sanger 시퀀싱에 의해 분석된 프라임 편집의 빈도(%)를 의미하고, 각 플랏의 상단에 표시된 수

치는 식물 단계에서 의도된 프라임 편집의 효율을 의미하는 것으로, 의도된 프라임 편집을 수반하는 형질전환체

의 수를 분석된 총 형질전환체 수로 나누어 계산하였다.

도 6은 일부 PE0 이벤트 식물체에서 레플리콘과 T-DNA의 존재 여부를 확인한 PCR 결과이다.

도 7은 아그로박테리움 균주에 따른 프라임 에디팅 효율 비교를 위해 사용된 재조합 벡터의 모식도이다.

도 8은 아그로박테리움 균주에 따른 프라임 에디팅 효율 분석 결과이다. *: p < 0.05.

도 9는 아그로박테리움 균주에 따른 프라임 에디팅 실험에서 재분화된 식물체에서 의도된 프라임 에디팅의 빈도

및 효율을 분석한 결과이다.

도 10은 T-DNA 또는 레플리콘 기반 재조합 벡터에 따른 프라임 에디팅 효율 비교를 위해 사용된 재조합 벡터의

모식도이다. pEL2B-3: Golden Gate endlinker (position 3).

도 11은 T-DNA 또는 레플리콘 기반 재조합 벡터에 따른 프라임 에디팅 효율 분석 결과이다. ***: p < 0.0002,
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****: p < 0.0001.

도 12는 프라임 에디팅 수행 온도 조건에 따른 프라임 에디팅 효율 비교를 위해 사용된 재조합 벡터의 모식도이

다.

도 13은 프라임 에디팅 수행 온도 조건에 따른 프라임 에디팅 효율 분석 결과이다. **: p < 0.0021, ***: p <

0.0002, ****: p < 0.0001.

도 14는 프라임 에디팅 수행 온도 조건에 따른 프라임 에디팅 실험에서 재분화된 식물체에서 의도된 프라임 에

디팅의 빈도 및 효율을 분석한 결과이다.

도  15는  다양한 위치 및  자리에 대한 프라임 에디팅 효율 비교를 위해 사용된 재조합 벡터의 모식도이다.

npegRNA는 tRNA(Gly)-표적 유전자의 gRNA-altered (F+E) SpCas9 gRNA scaffold-표적 유전자의 RTT-tevopreQ1-

HDV 서열로 이루어진 것으로, 서열번호 259의 염기서열로 이루어져 있다.

도 16은 토마토 식물체의 다양한 표적 위치 및 자리에 대한 프라임 에디팅 효율 분석 결과이다.

도 17은 다른 터미네이터를 포함하는 프라임 에디터 발현 카세트의 모식도이다.

도 18은 프라임 에디터 발현 카세트의 터미네이터 종류에 따른 프라임 에디팅 효율 비교를 위해 사용된 재조합

벡터의 모식도이다.

도 19는 프라임 에디터 발현 카세트의 터미네이터 종류에 따른 프라임 에디팅 효율 분석 결과이다.

도 20은 다른 프로모터를 포함하는 프라임 에디터 발현 카세트의 모식도이다.

도 21은 프라임 에디터 발현 카세트의 프로모터 종류에 따른 프라임 에디팅 효율 비교를 위해 사용된 재조합 벡

터의 모식도이다.

도 22는 프라임 에디터 발현 카세트의 프로모터 종류에 따른 프라임 에디팅 효율 분석 결과이다.

도 23은 RNA 샤페론 단백질의 유무, 종류 및 배열 순서가 상이한 프라임 에디의 모식도이다.

도 24는 RNA 샤페론 단백질의 유무, 종류 및 배열 순서에 따른 프라임 에디팅 효율 비교를 위해 사용된 재조합

벡터의 모식도이다.

도 25는 RNA 샤페론 단백질의 유무, 종류 및 배열 순서에 따른 프라임 에디팅 효율 분석 결과이다.

도 26은 도 25의 결과에서 표적 위치의 편집 유형을 분석한 결과이다.

도 27은 PE2max와 다른 니카아제(nickase) Cas9 및/또는 역전사 효소를 포함하는 프라임 에디터 발현 카세트

PE6의 모식도이다. PE6c, PE6c-NC, PE6d, PE6d-NC, PE6ec, PE6ec-NC, PE6fc, PE6fc-NC, PE6gc 및 PE6gc-NC 프

라임 에디터의 코딩 서열은 순차적으로 서열번호 260 내지 269의 염기서열로 이루어져 있다. nCas9max: mutant

SpCas9(R221K, N394K, D840A), SpG-nCas9max: mutant SpCas9(R221K, N394K, H840A, D1135L, S1136W, G1218K,

E1219Q, R1335Q, T1337R), evoTf1-RT: mutant Tf1 Retrotransposon reverse transcriptase(P70T, G72V, S87G,

M102I, K106R, K118R, I128V, L158Q, F269L, A363V, K413E, S492N, S188K, I260L, S297Q, R288Q).

도 28은 PE6 프라임 에디터 발현 카세트의 종류에 따른 프라임 에디팅 효율 비교를 위해 사용된 재조합 벡터의

모식도이다.

도 29는 PE6 프라임 에디터 발현 카세트의 종류에 따른 프라임 에디팅 효율 분석 결과이다. PE2max가 비교대조

군으로 사용되었다.

도 30은 PE2max-NC 프라임 에디터 및 PE6c 프라임 에디터의 프라임 에디팅 효율을 비교한 결과이다.

도 31은 PE6c 프라임 에디터의 증진된 에디팅 효율을 검증하기 위해 사용된 6종의 토마토 유전자를 표적으로 하

는 재조합 벡터의 모식도이다.

도 32는 6종의 토마토 유전자를 표적으로 하는 PE6c  프라임 에디터의 프라임 에디팅 효율을 분석한 것으로,

PE2max가 비교대조군으로 사용되었다.

도 33은 SlHKT1;2 유전자를 표적으로 하는, 다양한 PE6 프라임 에디터 발현 카세트를 포함하는 재조합 벡터의

모식도이다.
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도 34는 다양한 PE6 프라임 에디터를 이용한 SlHKT1;2 유전자 표적 프라임 에디팅 효율 분석 결과다.

도 35는 PE6c, PE6c-NC 또는 PE6ec-NC 프라임 에디터 발현 카세트를 포함하는 SlOR, SlCAB13 및 SlCENH3(sub)

유전자 표적 재조합 벡터의 모식도이다.

도 36은 3종의 토마토 유전자에 대한 PE6c, PE6c-NC 및 PE6ec-NC 프라임 에디터의 프라임 에디팅 효율을 분석한

것으로, PE2max가 비교대조군으로 사용되었다.

도 37은 애기장대 식물체를 대상으로 AtPDS3 유전자를 표적으로 하는 PE2max-NC, PE6c 또는 PE6c-NC 프라임 에

디터의 에디팅 효율 분석 결과로, 사용된 재조합 벡터의 모식도와 프라임 에디팅 효율 분석 그래프이다.

도 38은 애기장대 식물체를 대상으로 AtCENH3, AtOR 및 AtALS 유전자를 표적으로 하는 PE2max-NC 또는 PE6c-NC

프라임 에디터의 에디팅 효율 분석 결과로, 사용된 재조합 벡터의 모식도와 프라임 에디팅 효율 분석 표이다.

발명을 실시하기 위한 구체적인 내용

본 발명의 목적을 달성하기 위하여, 본 발명은 U6 composite 프로모터에 의해 조절되는 프라임 에디팅 가이드[0013]

RNA (prime editing guide RNA, pegRNA) 발현 카세트; 및 프라임 에디터(Prime Editor) 발현 카세트;를 포함하

는 바이러스 기반 레플리콘(replicon);을 포함하는, 교정 효율이 증가된 식물체 프라임 에디팅용 재조합 벡터를

제공한다.

프라임 에디터(prime editor)는 CRISPR/Cas9에 기반을 둔 유전자가위 시스템의 일종으로, DNA 이중가닥 절단 없[0014]

이 한 가닥의 DNA만 절단하여 유전자 변화를 도입할 수 있다. 상기 프라임 에디터는 Cas 니카아제(nickase)-역

전사 효소(reverse transcriptase, RT) 융합 단백질 및 프라임에디팅 가이드 RNA (pegRNA)를 포함하는 것일 수

있으며, 상기 프라임 에디팅의 효율을 향상시키기 위해 추가적인 도메인 또는 단백질이 상기 융합 단백질에 추

가로 포함될 수 있다.

본  발명에서  용어  "pegRNA"는  표적  서열을  인식하는  가이드  서열(guide  sequence  또는  spacer  sequence),[0015]

tracrRNA  (trans-activating  crispr  RNA)  스캐폴드 서열, 역전사 개시에 필요한 프라이머 결합 부위(primer

binding site, PBS) 및 원하는 유전적 변화를 포함하는 역전사 주형(reverse transcription template, RTT)을

포함한다. 또한, 상기 pegRNA는 pegRNA의 안정성을 향상시킬 수 있는 tevopreQ1 융합과 같은 변형된 형태도 포

함될 수 있다.

상기 pegRNA에서 가이드 서열은 표적 부위를 지정하는 가이드 RNA 내의 서열을 지칭하며, 표적 서열과 전부 또[0016]

는 일부 상보적인 서열을 포함한다. 상기 가이드 서열은 표적 DNA 서열과 혼성화하고, 표적 DNA 서열로의 유전

자 편집 복합체의 서열-특이적 결합을 유도하기에 충분한, 표적 폴리뉴클레오티드 서열과의 상보성을 갖는 임의

의 폴리뉴클레오티드 서열이다.

본 발명에 따른 재조합 벡터에 있어서, 상기 U6 composite 프로모터는 서열번호 10의 염기서열로 이루어진 것일[0017]

수 있으나, 이에 제한되지 않는다.

본 발명에서 용어 "레플리콘(replicon)"은 자율적 제어를 하는 복제단위를 의미하는 것으로, 복제단위는 연속된[0018]

DNA 분자로, 복제는 분자 내의 특정 부위에서 개시하여 순차적으로 진행하여 종결한다. 플라스미드, 바이러스의

DNA 및 세균의 염색체는 모두가 1개의 복제단위이다.

본 발명에 따른 재조합 벡터에 있어서, 상기 바이러스 기반 레플리콘은 이에 한정되지 않으나, Bean  Yellow[0019]

Dwarf  virus  (BeYDV),  Maize  Streak  virus  (MSV), Tobacco mosaic virus (TMV), Cauliflower mosaic virus

(CaMV), Tobacco ringspot virus (TRSV), Tobacco etch virus (TEV), Potato spindle tuber viroid (PSTVd),

Cucumber  mosaic  virus  (CMV),  Papaya  ringspot  virus  (PRSV),  Tobacco  streak  virus  (TSV),  Pea  enation

mosaic virus (PEMV), Potato virus X (PVX), Potato virus Y (PVY), Potato leafroll virus (PLRV), Cowpea

mosaic  virus  (CPMV),  Bean  common  mosaic  virus  (BCMV),  Beet  curly  top  virus  (BCTV),  Alfalfa  mosaic

virus (AMV), Tomato spotted wilt virus (TSWV), Beet yellows virus (BYV), Cucumber green mottle mosaic

virus (CGMMV), Turnip yellow mosaic virus (TYMV), Tobacco vein mottling virus (TVMV), Soybean mosaic

virus (SMV), Rice tungro bacilliform virus (RTBV), Rice stripe virus (RSV), Rice dwarf virus (RDV),

Maize streak virus (MSV), Maize chlorotic mottle virus (MCMV), Maize dwarf mosaic virus (MDMV), Maize

chlorotic  dwarf  virus  (MCDV),  Barley  stripe  mosaic  virus  (BSMV),  Wheat  streak  mosaic  virus  (WSMV),

Wheat dwarf virus (WDV) 또는 Wheat streak mosaic virus (WSMV) 기반의 레플리콘일 수 있고, 바람직하게는
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BeYDV 또는 MSV 등의 게미니바이러스(geminivirus) 기반 레플리콘일 수 있으나, 이에 제한되지 않는다.

상기  레플리콘은  LIR  (long  intergenic  region);  프로모터;  Rep/RepA  단백질  코딩  서열;  터미네이터;  SIR[0020]

(short intergenic region); 발현시키고자 하는 외래 유전자를 삽입할 수 있는 MCS (multiple cloning site);

SIR; 및 LIR이 순차적으로 연결된 것일 수 있으나, 이에 제한되지 않는다. 바이러스의 LIR은 복제원점 및 프로

모터와 같은 기능을 가지고 있고, SIR은 터미테이터와 같은 기능을 가지고 있다. 상기 바이러스 기반의 레플리

콘 벡터는 본 발명자의 이전 결과(한국등록특허 제2074744호)를 참고할 수 있다.

본 발명에서 바이러스 기반 레플리콘은 T-DNA에 탑재되었고, 아그로박테리움을 통해 식물체에 주입된 후, 롤링[0021]

서클 복제를 통해 원형의 레플리콘을 만들고 탑재된 재조합 서열을 발현시키게 된다.

본 발명에 따른 재조합 벡터에 있어서, 상기 레플리콘은 프라임 에디터(Prime Editor) 발현 카세트 및 선택 마[0022]

커 발현 카세트를 추가로 포함할 수 있다.

본 발명의 일 구현 예에 따른 재조합 벡터에 있어서, 상기 프라임 에디터는 니카아제(nickase) Cas9 (CRISPR[0023]

associated  protein  9)  단백질,  MMLV  (Moloney  murine  leukemia  virus)  역전사효소  및  뉴클레오캡시드

(nucleocapsid) 단백질의 융합 단백질 1; 니카아제 Cas9 단백질 및 Tf1 Retrotransposon 역전사효소 단백질의

융합 단백질 2; 또는 니카아제 Cas9 단백질, Tf1 Retrotransposon 역전사효소 및 뉴클레오캡시드 단백질의 융합

단백질 3;일 수 있으며, 상기 융합 단백질 1은 서열번호 255의 염기서열에 의해 코딩되는 것일 수 있고, 상기

융합 단백질 2는 서열번호 260 또는 서열번호 264의 염기서열에 의해 코딩되는 것일 수 있으며, 상기 융합 단백

질 3은 서열번호 261 또는 서열번호 265의 염기서열에 의해 코딩되는 것일 수 있으나, 이에 제한되지 않는다.

본 발명의 일 구현 예에 있어서, 상기 서열번호 255의 염기서열에 의해 코딩되는 프라임 에디터는 PE2max-NC이[0024]

고, 상기 서열번호 260의 염기서열에 의해 코딩되는 프라임 에디터는 PE6c이고, 상기 서열번호 264의 염기서열

에 의해 코딩되는 프라임 에디터는 PE6ec이고, 상기 서열번호 261의 염기서열에 의해 코딩되는 프라임 에디터는

PE6c-NC이고, 상기 서열번호 265의 염기서열에 의해 코딩되는 프라임 에디터는 PE6ec-NC이다(도 23 및 도 27 참

고).

또한, 본 발명의 일 구현 예에 있어서, 상기 PE2max-NC, PE6c 및 PE6c-NC 프라임 에디터의 니카아제 Cas9 단백[0025]

질은 R221K, N394K 및 D840A 돌연변이를 가지는 SpCas9 (Streptococcus pyogenes Cas9)일 수 있고, 상기 PE6ec

및 PE6ec-NC 프라임 에디터의 니카아제 Cas9 단백질은 K775R, H840A 및 K918A 돌연변이를 가지는 SpCas9일 수

있으나, 이에 제한되지 않으며, R221K, N394K, H840A, D1135L, S1136W, G1218K, E1219Q, R1335Q 및 T1337R 돌

연변이를 가지는 니카아제 Cas9 단백질(SpG-nCas9max, 서열번호 278의 염기서열로 암호화)도 사용될 수 있다.

또한, 상기 PE2max-NC 프라임 에디터의 MMLV 역전사효소는 D200N, T306K, W313F, T330P 및 L603W 돌연변이를[0026]

가지는 것일 수 있으며, 상기 PE6c, PE6ec, PE6c-NC 및 PE6ec-NC 프라임 에디터의 Tf1 Retrotransposon 역전사

효소는 P70T, G72V, S87G, M102I, K106R, K118R, I128V, L158Q, F269L, A363V, K413E, S492N, S188K, I260L,

S297Q 및 R288Q 돌연변이를 가지는 것일 수 있으나, 이에 제한되지 않는다.

본 발명의 일 구현 예에 따른 프라임 에디터 발현 카세트는 CaMV 35S 프로모터와 EURb7 터미네이터(EU + Rb7[0027]

dual terminator)에 의해 발현이 조절되는 것일 수 있으나, 이에 제한되지 않는다.

본 발명에 따른 상기 프라임 에디터는 다른 요소들의 조합으로 이루어진 프라임 에디터보다 식물체에서 프라임[0028]

에디팅의 효율이 우수한 것이 특징이다.

또한, 본 발명에 따른 재조합 벡터에 있어서, 상기 선택마커는 벡터가 도입되어 형질전환된 세포를 선별하기 위[0029]

한 것으로서, 약물 내성, 영양 요구성, 세포독성제에 대한 내성 또는 표면 단백질의 발현과 같은 선택가능 표현

형을 부여하는 마커들이 사용될 수 있다. 선택제(selective agent)가 처리된 환경에서는 선별 마커를 발현하는

세포만 생존하므로 형질전환된 세포가 선별 가능하다.

본 발명에서 용어 "재조합"은 세포가 이종의 핵산을 복제하거나, 상기 핵산을 발현하거나 또는 펩티드, 이종의[0030]

펩티드 또는 이종의 핵산에 의해 암호화된 단백질을 발현하는 세포를 지칭하는 것이다. 재조합 세포는 상기 세

포의 천연 형태에서는 발견되지 않는 유전자 또는 유전자 절편을, 센스 또는 안티센스 형태 중 하나로 발현할

수 있다. 또한 재조합 세포는 천연 상태의 세포에서 발견되는 유전자를 발현할 수 있으며, 그러나 상기 유전자

는 변형된 것으로써 인위적인 수단에 의해 세포 내 재도입된 것이다.

또한, 용어 "벡터"는 세포 내로 전달하는 DNA 단편(들), 핵산 분자를 지칭할 때 사용된다. 벡터는 DNA를 복제시[0031]

공개특허 10-2025-0076425

- 9 -



키고, 숙주세포에서 독립적으로 재생산될 수 있다. 용어 "전달체"는 흔히 "벡터"와 호환하여 사용된다.

본 발명에서 용어 "발현 카세트(expression cassette)"는 하나 이상의 유전자 및 이들의 발현을 조절하는 서열,[0032]

예를 들어 다양한 cis-작용 전사 조절 요소들의 임의의 조합을 포함하는 핵산 서열을 의미한다. 본 발명의 발현

카세트는 하기의 세 가지 주요한 요소를 포함한다: i) 프로모터; ⅱ) 상기 프로모터에 작동가능하게 연결되고

상기 발현 카세트가 세포 내로 도입되는 경우 상기 프로모터에 의해 그 전사가 지시되는 것인 "코딩 폴리뉴클레

오티드(coding polynucleotide)" 또는 "코딩 서열(coding sequence)(코딩 유전자라고도 함)"로 지칭될 수 있는

제2 폴리뉴클레오티드; 및 ⅲ) 전사의 종료를 지시하고 상기 제2 폴리뉴클레오티드의 바로 하류에 위치하는 종

결자(terminator) 폴리뉴클레오티드(전사종결인자라고도 함).

본 발명에 있어서, "프로모터"란 용어는 구조 유전자로부터의 DNA 업스트림의 영역을 의미하며 전사를 개시하기[0033]

위하여 RNA 폴리머라아제가 결합하는 DNA 분자를 말한다. "식물 프로모터"는 식물 세포에서 전사를 개시할 수

있는 프로모터이다. "항시성(constitutive) 프로모터"는 대부분의 환경 조건 및 발달 상태 또는 세포 분화하에

서 활성이 있는 프로모터이다. 형질전환체의 선택이 각종 단계에서 각종 조직에 의해서 이루어질 수 있기 때문

에 항시성 프로모터가 본 발명에서 바람직할 수 있다. 따라서, 항시성 프로모터는 선택 가능성을 제한하지 않는

다.

본 발명에서 상기 프로모터는 형질전환에 적합한 프로모터들로서, 바람직하게는 CaMV 35S 프로모터, U6-26 core[0034]

프로모터, U6 composite 프로모터, 액틴 프로모터, 유비퀴틴 프로모터, pEMU 프로모터, MAS 프로모터 또는 히스

톤 프로모터일 수 있으나, 이에 제한되지 않는다.

본  발명에서,  터미네이터는  통상의  터미네이터를  사용할  수  있으며,  그  예로는  EURb7  (EU  +  Rb7  double[0035]

terminator),  t3T  (EU  +  35S  +  Rb7  triple  terminator),  노팔린  합성효소(nopaline  synthase,  NOS)

터미네이터, 벼 α-아밀라아제 RAmy1 A 터미네이터, 파세올린(phaseolin) 터미네이터, 아그로박테리움 튜메파시

엔스의 옥토파인 합성효소(octopine synthase) 유전자의 터미네이터 등이 있으나, 이에 한정되는 것은 아니다.

본 발명은 또한, 본 발명의 재조합 벡터로 식물세포를 형질전환하는 단계를 포함하는, 식물체의 프라임 에디팅[0036]

효율 증진 방법을 제공한다.

본 발명에 따른 식물체의 프라임 에디팅 효율 증진 방법에 있어서, 상기 재조합 벡터는 전술한 것과 같다.[0037]

식물의 형질전환은 DNA를 식물에 전이시키는 임의의 방법을 의미한다. 그러한 형질전환 방법은 반드시 재생 및[0038]

(또는) 조직 배양기간을 가질 필요는 없다. 식물 종의 형질전환은 이제는 쌍자엽 식물뿐만 아니라 단자엽 식물

양자를 포함한 식물 종에 대해 일반적이다. 원칙적으로, 임의의 형질전환 방법은 본 발명에 따른 잡종 DNA를 적

당한 선조 세포로 도입시키는데 이용될 수 있다. 방법은 원형질체에 대한 칼슘/폴리에틸렌 글리콜 방법(Krens,

F.A. et al., 1982, Nature 296, 72-74; Negrutiu I. et al., 1987, Plant Mol. Biol. 8, 363-373), 원형질체

의 전기천공법(Shillito R.D. et al., 1985 Bio/Technol. 3, 1099-1102), 식물 요소로의 현미주사법(Crossway

A.  et  al.,  1986,  Mol.  Gen.  Genet.  202,  179-185),  각종 식물 요소의 (DNA  또는 RNA-코팅된) 입자충격법

(Klein T.M. et al., 1987, Nature 327, 70), 식물의 침윤 또는 성숙 화분 또는 소포자의 형질전환에 의한 아

그로박테리움 튜메파시엔스(Agrobacterium  tumefaciens)  매개된 유전자 전이에서 (비완전성) 바이러스에 의한

감염(EP 0 301 316호) 등으로부터 적당하게 선택될 수 있다. 본 발명에 따른 바람직한 방법은 아그로박테리움

매개된 DNA 전달을 포함한다.

본  발명의  일  구현  예에  따른  방법에  있어서,  상기  형질전환은  아그로박테리움  튜메파시엔스  EHA105  또는[0039]

EHA105 superagro ver.2의 유전적 배경을 가진 균주 매개일 수 있으나, 이에 제한되지 않는다.

상기 형질전환은 아그로박테리움 튜메파시엔스(Agrobacterium tumefaciens) 균주 매개 형질전환이며, 아그로박[0040]

테리움 튜메파시엔스와 공배양 후 식물 조직을 30~35℃의 온도로 처리할 수 있으며, 바람직하게는 30~32℃로 처

리할 수 있으며, 더 바람직하게는 31℃로 처리할 수 있으나, 이에 제한되지 않는다.

식물의 형질전환에 이용되는 "식물세포"는 어떤 식물세포도 된다. 식물세포는 배양 세포, 배양 조직, 배양기관[0041]

또는 전체 식물이다.  "식물 조직"은 분화된 또는 미분화된 식물의 조직, 예를 들면 이에 한정되진 않으나,

뿌리, 줄기, 잎, 꽃가루, 종자, 암 조직 및 배양에 이용되는 다양한 형태의 세포들, 즉 단일 세포, 원형질체

(protoplast), 싹 및 캘러스 조직을 포함한다. 식물 조직은 인 플란타(in planta)이거나 기관 배양, 조직배양

또는 세포 배양 상태일 수 있다.

본 발명의 방법에 있어서, 형질전환된 식물세포는 전식물로 재분화되어야 한다. 상기 형질전환된 식물세포로부[0042]
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터 형질전환 식물을 재분화하는 방법은 당업계에 공지된 임의의 방법을 이용할 수 있다. 캘러스 또는 원형질체

배양으로부터 성숙한 식물의 재분화를 위한 기술은 수많은 여러 가지 종에 대해서 당업계에 주지되어 있다.

본 발명은 또한, 본 발명의 재조합 벡터를 유효성분으로 포함하는, 식물체의 프라임 에디팅 교정 효율 증진용[0043]

조성물을 제공한다.

본 발명에 따른 조성물에 있어서, 상기 재조합 벡터는 전술한 것과 같다. 본 발명의 조성물은 식물체의 표적 부[0044]

위에서 프라임 에디팅의 효율을 증진시키는 것이 특징이다.

이하, 본 발명을 실시예에 의해 상세히 설명한다. 단, 하기 실시예는 본 발명을 예시하는 것일 뿐, 본 발명의[0046]

내용이 하기 실시예에 한정되는 것은 아니다.

실험방법[0048]

1. PE 단백질 요소들의 조합 및 플라스미드 구축[0049]

본 발명에서 사용된 PE 단백질의 생산을 위해 플라스미드 pCMV-PEmax-P2A-hMLH1dn (Addgene #174828)으로부터[0050]

PE2max와  PE4max,  ePEmax1의  nCas9(H840A),  ePEmax2,  ePEmax3의  nCas9와  eRT를  클로닝하였다.  PPE-NC-v1의

nCas9는 nCas9-PPE 플라스미드(Addgene #140445)로부터 클로닝하였고, NC 및 RT는 pH-ePPE 플라스미드(Addgene

#183097)로부터  클로닝하였다.  pH-ePPE  플라스미드로부터  ePPE를  클로닝하였고,  pH-ePPE  플라스미드로부터

ePEmax1, ePEmax2, ePEmax3 및 PE2max-NC에서 사용된 NC 서열을 클로닝하였다.

기본 PE 발현 카세트의 경우 CaMV 35S 프로모터(p35S) (Addgene #50267)와 EU + Rb7 이중 터미네이터(EURB7)[0051]

(Diamos and Mason, 2018, Plant Biotechnol J. 16:1971-1982)를 사용하여 전사를 제어하였다. 프로모터의 영

향을 평가한 실험의 경우 EU + 35S + Rb7 삼중 터미네이터 (t3T)와 함께 여러 프로모터 (p35S, 이중 CaMV 35S

프로모터(p2x35S) (Addgene  #50269)  및 토마토 EF1α (PSLEF1α) (Niu  et  al.,  Plant  Biotechnol  J.  2023,

21:5-7)를 사용하였다. PE  효율성에 대한 터미네이터 영향을 평가하기 위해 p35S를 여러 터미네이터 (t35S,

tNOS, EURB7, t3T)와 결합하였다.

수정된 epegRNA는  변경된 SpCas9  스캐폴드에서 epegRNA의  스캐폴드에 기본 변경사항을 도입하여 설계되었다[0052]

(Nelson et al., Nat Biotechnol. 2022, 40:402-410). pegRNA의 전사를 구동하기 위해 U6-26 코어 프로모터

(pU6-26 core) 또는 U6 composite 프로모터(Jiang et al., Genome Biol. 2020, 21:257)를 사용하였다. 편집된

부위/loci, gRNA 및 RTT 정보는 표 1에 자세히 나와있다. pegRNA는 PCR로 증폭되어 발현 카세트에 클로닝된 후

골든 게이트 어셈블리에 의해 바이너리 벡터로 결합되었다.

T-DNA  기반  PE  도구의  경우  선택  마커(NPTⅡ,  Addgene  #51144),  PE  단백질  및  pegRNA의  발현  카세트를[0053]

pAGM4723 플라스미드(Addgene #48015)에 클로닝하였고, 게미니바이러스 복제 시스템을 사용한 경우 앞서 보고한

pLSL.R.Ly 벡터에 발현 카세트를 클로닝하였다(Vu et al., Plant Biotechnol J. 2020, 18:2133-2143). 모든 바

이오 부품[pNOS::NptⅡ::tOCS (from pICSL11024, Addgene Plasmid #51144), PE2max(서열번호 1), PE4max(서열

번호  2),  PPE-NC-v1(서열번호 3),  ePPE(서열번호 4),  ePEmax1(서열번호 5),  ePEmax2(서열번호 6),  PE2max-

NC(서열번호 255), ePEmax3(서열번호 256), 35S promoter(서열번호 7), U6-26 core promoter(서열번호 8), U6

composite promoter(서열번호 9), EU + Rb7 double terminator (EURb7; 서열번호 10), EU + 35S + Rb7 triple

terminator (t3T; 서열번호 11)]은 Moclo(Weber et al., 2011, PLoS One. 6(2):e16765) 레벨 0 플라스미드로

길들여지고(domesticated) PE 단백질 조합 및 바이너리 벡터로 조립되었다.
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표 2

[0055]
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표 3

[0056]
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표 4

[0057]

2. 아그로박테리움 매개 토마토 형질전환 및 프라임 에디팅 효율 분석[0059]

토마토의 아그로박테리움 매개 변환은 Vu 등에 의해 설명된 대로 수행되었다. 본 발명에서는 GV3101::pMP90,[0060]

EHA105 및 EHA105 기반 슈퍼아그로 버전 2(Nonaka et al., 2019, Front Plant Sci. 10:1204) 아그로박테리움

투메파시엔스 균주를 사용하였다. 토마토 식물체의 7일령 떡잎을 절개하고 형질전환에 이용하였다. PE 플라스미

드를 함유하는 아그로박테리움은 배양하여 원심분리로 수확한 후 100 μM 아세토시링곤을 보충한 ABM-MS 용액

(Vu et al., 2020)에 재현탁하여 OD600nm이 0.8이 되도록 준비하였다. 아그로박테리아는 형질전환 전 28℃에서 1

시간 동안 배양함으로써 활성화되었다. 아그로박테리아와 떡잎을 혼합하여 실온에서 20분 동안 배양한 후, 형질

전환된 식물을 세척 전 2일 동안 공배양하여 선별 배지 상에 옮겼다. 샘플을 31℃에서 5일 동안 배양한 후 28℃

에서 5일 동안 배양한 후 나머지 단계에서 25℃ 배양 조건을 적용하였다. 재분화된 신초를 80 mg/L 카나마이신

이 포함된 배지에서 선별하고 토양으로 옮기기 전에 발근을 유도하였다. 이어 경화된(hardened) 식물을 PE 효율

평가에 사용하였다. 온도 처리 실험을 위해, 공배양 후, 절편체(explant)를 다른 온도에서 5일 동안 배양한 후

28℃에서 5일 동안 배양한 후 후기 단계에서 25℃ 배양 조건으로 옮겼다.

PE  효율을  평가하기  위해,  형질전환  후  16일(dpt)에  시료를  채취하여  표적  딥  시퀀싱(Targeted  deep[0061]

sequencing)을 실시하였으며, 모든 식물 생장 단계에서 형질전환체의 잎을 채취하여 PCR과 Sanger 시퀀싱을 이

용하여 PE 대립 유전자를 스크리닝 하였다.

3. Targeted deep sequencing[0063]

게노믹 DNA (gDNA)는 CTAB 방법을 이용하여 떡잎 또는 식물체의 잎에서 추출하였다. 분석에는 MiniSeq 시퀀싱[0064]

서비스(MiniSeqTM System, Illumina, USA)를 이용하였다. MiniSeq 시료는 표 5 및 표 6에 기재된 프라이머를

활용한 3번의 PCR을 통해 제조하였다. 세 번째 PCR은 제조사가 제공한 프라이머로 진행하여 시료 ID를 할당하였

다. 이어서 MiniSeq 원시(raw) 데이터 FASTQ 파일은 표 7 및 표 8에 기재된 파라미터로 Cas-Analyzer (Park et

al.,  2016,  Bioinformatics  33:286-288)  및 CRISPResso2  (Clement  et  al.,  2019,  Nat  Biotechnol.  37:224-
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226) 도구를 이용하여 분석하였다.

표 5

[0065]
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표 6

[0066]
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표 7

[0067]
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표 8

[0068]

4. PE 대립 유전자를 포함하는 형질전환체의 확인[0070]

경화 단계 후 생존한 형질전환체에 대해 PE 대립 유전자 선별을 실시하였다. 각 식물체의 세 가지 다른 잎 조각[0071]

을 수집하고 조합하여 CTAB 방법을 사용하여 gDNA를 분리하였다. PCR 반응은 표적 부위 옆에 있는 DNA 서열을

증폭하기 위해 사용되었으며 PCR 생성물은 Sanger 시퀀싱 방법에 의해 시퀀싱되었다. 결과적인 시퀀싱 크로마토

그램은 PE 대립 유전자를 운반하는 잠재적인 이벤트를 선별하기 위해 ICE Synthgo 도구에 의해 분석되었다. 일

부 대표적인 PE 이벤트는 표적 딥 시퀀싱에 의해 후속적으로 검증되었다.

5. PE 이벤트 내의 T-DNA 및 레플리콘 존재 유무 평가[0073]

T-DNA와 레플리콘의 유무를 평가하기 위해 PE 식물의 gDNA를 T-DNA의 오른쪽 경계(RB)에 명시된 프라이머 쌍과[0074]

레플리콘의 원형화된 형태를 사용하여 PCR 반응의 템플릿으로 사용하였다. 레플리콘 프라이머는 벡터로부터 방
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출되도록 구성된 원형화된 DNA만 증폭할 수 있는 방식으로 설계되었다(Vu et al., 2020). PCR 생성물은 1% 아가

로스 겔에서 전개되었으며, T-DNA와 레플리콘에 각각 해당하는 크기의 PCR 밴드의 확인을 통해 T-DNA와 레플리

콘의 존재 유무를 판단하였다.

6. 표적이탈(off-target) 분석[0076]

pegRNA의 gRNA 시퀀스는 gRNA 시퀀스와 일치하지 않는 부분이 4개 미만인 토마토 게놈 데이터베이스 Solanum[0077]

lycopersicum(SL2.4)  내의 잠재적 off-target  부위를 검색하기 위해 Cas-OFinder  도구를 사용하였다. 확인된

잠재적 off-target 부위를 가진 pegRNA로 변환된 16-dpt (day post transformation) 떡잎 절편체는 표 5 및 표

6에 나열된 프라이머를 사용하여 표적 딥 시퀀싱에 의해 분석되었다.

7. 데이터 분석[0079]

모든 실험은 최소 3배수로 수행되었다. 편집 결과, 해당 통계 분석 및 산점도는 MS Excel과 GraphPad Prism 9.0[0080]

소프트웨어를 사용하여 처리되었다. 수정되지 않은 Fisher's LSD 테스트를 사용하여 다중 비교를 실행하였다.

실시예 1. 프라임 에디터 구성 단백질 조합 및 pegRNA 전사 조절 프로모터의 종류에 따른 교정 효율 분석[0082]

본 발명자는 토마토 ALS1 유전자를 표적으로 하는 다양한 프라임 에디터용 재조합 벡터(도 2 및 도 3)를 구축한[0083]

뒤, 이들 각각을 아그로박테리움을 매개로 하여 토마토 홍광 품종의 떡잎에 형질전환하였다. 그 후, 표적 부위

의 NGS 분석을 통해 염기 교정 여부를 분석하였다.

그  결과,  도  4에  개시된  바와  같이  U6-26  core  프로모터에  의해  pegRNA의  발현이  조절되는  벡터보다  U6[0084]

composite 프로모터에 의해 pegRNA의 전사가 조절되는 벡터로 프라임 에디팅을 수행한 실험군에서 교정 효율이

현저히 우수한 것을 확인할 수 있었으며, 이 중 특히 PE2max, PE2Max + Supp.gRNA와 ePEmax2의 프라임 에디터

를 사용한 실험군에서 의도된 염기 교정이 가장 많이 일어난 것을 알 수 있었다. 

토마토 ALS1 유전자가 교정된 캘러스로부터 식물체를 재분화한 뒤 재분화된 식물체에서 의도된 프라임 편집의[0085]

여부를  재확인하였다.  그  결과,  캘러스에서  확인된  프라임  에디팅의  효율과  유사하게  PE2max,  PE2Max  +

Supp.gRNA와 ePEmax2의 프라임 에디터를 사용한 교정체에서 우수한 빈도와 효율을 확인할 수 있었다(도 5). 또

한, 재분화된 식물체의 게노믹 DNA를 추출하여 T-DNA와 레플리콘의 존재 유무를 PCR 분석을 통해 일부 PE0 이벤

트 식물체에서 T-DNA와 레플리콘이 확인되지 않는 것을 확인할 수 있었다(도 6).

실시예 2. 형질전환 매개 균주 strain에 따른 프라임 에디팅 효율 분석[0087]

본  발명자는  아그로박테리움  균주  strain에  따른  프라임  에디팅  효율을  분석하기  위해  PE2max,  PE2max  +[0088]

Supp.gRNA  또는  PE4max를  이용한  재조합  벡터를  구축한  후(도  7),  이들  각각을  아그로박테리움  EHA105

superagro ver.2 (EHA105sv2), GV3101::pMP90 또는 EHA105 균주에 형질전환한 뒤 프라임 에디팅 효율을 분석하

였다.

캘러스 단계에서 NGS 분석을 통한 프라임 에디팅의 효율을 비교한 결과, 도 8에 개시된 바와 같이 EHA105sv2 및[0089]

EHA105 균주를 사용한 경우의 교정 효율이 GV3101::pMP90 균주를 사용한 경우보다 각각 1.27~1.43배, 1.2~1.55

배  우수한  것을  확인할  수  있었다.  재분화  식물체에서  프라임  에디팅의  빈도와  효율을  비교한  결과에서도

EHA105sv2 및 EHA105 균주 사용의 경우가 GV3101::pMP90 균주를 사용한 경우보다 각각 0.92~4.33배, 1.34~3.17

배 우수한 것을 확인할 수 있었다(도 9).

실시예 3. 프라임 에디터 도구의 전달 방법에 따른 프라임 에디팅 효율 분석[0091]

본 발명자는 프라임 에디터 도구의 전달 방식 즉, T-DNA 또는 게미니바이러스 기반 레플리콘에 따른 프라임 에[0092]

디팅 효율을 비교하였다. 동일한 구성 요소들을 각각 T-DNA 또는 레플리콘 기반 재조합 벡터에 클로닝한 뒤(도

10), 이들을 아그로박테리움 EHA105sv2 균주를 통해 토마토 식물체에 형질전환한 뒤 프라임 에디팅 효율을 분석
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하였다.

캘러스 단계에서 NGS 분석을 통한 프라임 에디팅의 효율을 비교한 결과, 도 11에 개시된 바와 같이 게미니바이[0093]

러스 기반 레플리콘 시스템을 이용한 경우가 T-DNA 벡터를 이용한 조건보다 6.55~7.79배 높은 프라임 에디팅 효

율을 나타내었다.

실시예 4. 프라임 에디팅 수행 온도 조건에 따른 프라임 에디팅 효율 분석[0095]

본 실시예에서는 아그로박테리움과 공배양 후 5일 내 식물조직의 처리 온도(25, 28, 31 및 34℃)에 따른 프라임[0096]

에디팅 효율을 평가하였다. 간단하게, PE2max 또는 ePEmax2 프라임 에디터를 포함하는 레플리콘 기반 재조합 벡

터(도 12)를 사용하여 아그로박테리움 EHA105sv2 균주를 통해 토마토 식물체에 형질전환한 뒤 프라임 에디팅 효

율을 분석하였다.

분석 결과, 캘러스 단계에서는 처리 온도와 비례하게 프라임 에디팅 효율이 증가하는 것을 확인할 수 있었다(도[0097]

13). 또한, 재분화 식물체에서 프라임 에디팅의 빈도와 효율을 분석한 결과, PE2max 프라임 에디팅 식물체는 31

℃의 수행 조건이, ePEmax2 프라임 에디팅 식물체는 31℃와 34℃의 수행 조건에서 프라임 에디팅 빈도가 가장

높은 것을 확인할 수 있었다(도 14). 따라서, 프라임 에디팅의 효율 및 식물체의 재분화를 고려하여 31℃의 온

도 조건이 적합함을 알 수 있었다.

실시예 5. 다양한 표적 유전자에 대한 프라임 에디팅 효율 비교[0099]

본 발명자는 토마토의 다양한 표적 유전자 위치에 대해 프라임 편집을 수행하고, 표적 유전자간 프라임 에디팅[0100]

효율을  비교하였다.  본  실시예에  사용된  레플리콘  기반  벡터의  모식도는  도  15와  같으며,  아그로박테리움

EHA105sv2 균주를 통해 토마토 식물체에 형질전환한 뒤 프라임 에디팅 효율을 분석하였다.

분석 결과, 도 16에 개시된 바와 같이 각기 다른 표적 유전자에서 프라임 에디팅 효율에 차이가 있음을 확인할[0101]

수 있었다. 총 11개의 유전자 중 7개의 표적 유전자에서 2% 이상의 편집 효율을 보여주었으며, 4개의 유전자에

서는 1% 미만의 편집 효율이 확인되었고, DMR6 유전자의 경우 프라임 편집이 일어나지 않은 것을 알 수 있었다.

상기 결과를 통해 토마토 식물체의 다양한 위치 및 자리에 대해서 프라임 에디팅이 적용될 수 있음을 알 수 있

었다.

실시예 6. 프라임 에디터 발현 카세트의 터미네이터 종류에 따른 효율 비교[0103]

프라임 에디터 단백질의 발현 카세트 내에 포함되는 터미네이터의 종류에 따른 프라임 에디팅 효율 차이를 분석[0104]

하고자, 도 17과 같은 프라임 에디터 단백질 발현 카세트를 디자인하고, 도 18과 같은 레플리콘 기반 재조합 벡

터를 구축한 후 아그로박테리움 EHA105sv2 균주를 통해 토마토 식물체에 형질전환한 뒤 프라임 에디팅 효율을

분석하였다.

분석 결과, t35S가 가장 낮은 효율을 보여주었으나, 터미네이터의 종류에 따른 유의적인 차이는 확인되지 않았[0105]

다(도 19).

실시예 7. 프라임 에디터 발현 카세트의 프로모터 종류에 따른 효율 비교[0107]

본 실험에서는 프라임 에디터 단백질의 전사를 조절하는 프로모터의 종류에 따른 프라임 에디팅 효율 차이를 분[0108]

석하고자, 도 20과 같은 프라임 에디터 단백질 발현 카세트를 디자인하고, 도 21과 같은 레플리콘 기반 재조합

벡터를 구축한 후 아그로박테리움 EHA105sv2 균주를 통해 토마토 식물체에 형질전환한 뒤 프라임 에디팅 효율을

분석하였다.

분석 결과, pSlEF1가 가장 낮은 효율을 보여주었으나, 프로모터의 종류에 따른 유의적인 차이는 확인되지 않았[0109]

다(도 22).

실시예 8. RNA 샤페론에 따른 프라임 에디팅 효율 비교[0111]
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본 실험에서는 프라임 에디터 구조 내 RNA 샤페론 단백질의 유무, 종류 또는 배열 순서에 따른 프라임 에디팅[0112]

효율 차이를 분석하였다. 상기 실시예 1을 통해 프라임 에디팅 효율이 우수하였던 PE2max를 기본 구조로 하여,

NC (nucleocapsid) 또는 L1ORF1p를 프라임 에디터에 추가하거나, 이들의 프라임 에디터 내 배열 순서에 변화를

주어 재조합 벡터를 구축하였다(도 23 및 도 24).

제조한 재조합 벡터를 아그로박테리움 EHA105sv2 균주를 통해 토마토 식물체에 형질전환한 뒤 프라임 에디팅 효[0113]

율을 분석한 결과, 전체 에디팅 효율은 PE2max-NC의 프라임 에디터를 사용한 실험군에서 가장 높게 확인되었다

(도 25). 또한 의도된 프라임 에디팅의 효율도 PE2max-NC의 프라임 에디터를 사용한 실험군에서 가장 높게 확인

되었다(도 26).

이상의 결과를 통해 nCas9max-MMLV RT-NC (nucleocapsid)가 융합된 프라임 에디터를 사용할 때 식물체에서 프라[0114]

임 에디팅의 효율을 현저히 증가시킬 수 있음을 알 수 있었다.

실시예 9. 프라임 에디터 구성 단백질 변경에 따른 교정 효율 분석[0116]

본 실험에서는 PE2max 또는 PE2max-NC의 프라임 에디터에서 사용되었던 니카아제 Cas9 단백질 또는/및 MMLV 역[0117]

전사효소를  변경한  신규한  프라임  에디터  발현  카세트를  제작하고(도  27),  상기  발현  카세트를  포함하는

SlCAB13  유전자를  표적으로  하는  재조합  벡터를  구축한  후(도  28),  제조한  재조합  벡터를  아그로박테리움

EHA105sv2 균주를 통해 토마토 식물체에 형질전환한 뒤 프라임 에디팅 효율을 분석하였다. 분석 결과, PE6c와

PE6c-NC의 프라임 에디터를 사용한 실험군에서 PE2max의 프라임 에디터를 사용한 실험군보다 높은 에디팅 효율

이 확인되었다(도 29). 또한, PE6d의 프라임 에디터를 사용한 실험군보다 PE6d-NC의 프라임 에디터를 사용한 실

험군에서 에디팅 효율이 증가되는 것이 관찰되었다.

상기 실시예 8에서 PE2max의 프라임 에디터보다 높은 에디팅 효율을 보였던 PE2max-NC의 프라임 에디터와 PE6c[0118]

의 프라임 에디터의 에디팅 효율을 비교한 결과, 도 30에 개시된 것과 같이 PE6c의 프라임 에디터를 사용한 실

험군에서 보다 높은, 특히 의도된 프라임 에디팅 효율이 증가됨이 확인되었다.

본 발명자는 PE6c 프라임 에디터의 증진된 프라임 에디팅 효율을 검증하기 위해 SlCAB13 유전자 외 다른 토마토[0119]

유전자를 표적으로 하는 재조합 벡터를 제조한 뒤(도 31) 프라임 에디팅 효율을 분석하였고, PE2max 프라임 에

디터를 비교대조군으로 사용하였다. 분석 결과, 도 32에 개시된 바와 같이 테스트한 6종의 유전자 모두에 대해

PE6c 프라임 에디터가 PE2max 프라임 에디터보다 높은 프라임 에디팅 효율을 보여주었으며, SlHKT1;2 유전자의

경우 8.9배나 높은 수준으로 확인되었다.

SlHKT1;2 유전자를 표적으로 하여 다양한 PE6 프라임 에디터 발현 카세트(도 27 참고)를 포함하는 재조합 벡터[0120]

를 구축한 뒤(도 33), 프라임 에디팅 효율을 분석한 결과, PE6c-NC 및 PE6ec-NC 프라임 에디터가 PE6c 프라임

에디터보다 약 1.5% 높은 프라임 에디팅 효율을 나타내는 것으로 확인되었다(도 34).

본  발명자는  PE6c,  PE6c-NC  및  PE6ec-NC  프라임  에디터  발현  카세트를  포함하는  SlOR,  SlCAB13  및[0121]

SlCENH3(sub) 유전자 표적 재조합 벡터(도 35)를 구축한 뒤 프라임 에디팅 효율을 분석한 결과, 상기 3종의 PE6

프라임 에디터는 PE2max 프라임 에디터보다 높은 프라임 에디팅 효율을 나타내었고, SlCENH3(sub) 유전자를 제

외하고 PE6c 프라임 에디터가 가장 높은 효율을 보여주었으며, SlCAB13 유전자에 대한 PE6c 프라임 에디터의 프

라임 에디팅 효율은 14.68%에 달하는 것으로 확인되었다(도 36).

실시예 10. 애기장대 대상 프라임 에디터의 교정 효율 분석[0123]

본 실험은 애기장대(Arabidopsis thaliana) 식물체를 대상으로, PE2max-NC, PE6c 또는 PE6c-NC 프라임 에디터[0124]

의 에디팅 효율을 분석하였다. 표적 유전자는 AtPDS3로 하였으며, 상기 실시예들과 같이 구축한 재조합 벡터를

아그로박테리움 EHA105sv2 균주를 통해 식물체에 형질전환하였다.
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표 9

[0125]

분석 결과, AtPDS3 유전자에 대한 프라임 에디팅 효율은 PE6c 프라임 에디터에 비해 PE2max-NC와 PE6c-NC 프라[0126]

임 에디터에서 높게 확인되었고, PE2max-NC와 PE6c-NC 프라임 에디터는 유사한 수준으로 나타났다(도 37).

본 발명자는 PE2max-NC와 PE6c-NC 프라임 에디터를 이용하여 AtCENH3, AtOR 및 AtALS 유전자를 표적으로 프라[0127]

임 에디팅 효율을 추가로 분석한 결과, AtALS와 AtCENH3 AtALS 유전자에서 PE6c-NC 프라임 에디터의 높은 프라

임 에디팅 효율을 확인할 수 있었다(도 38).

상기 결과를 통해, PE2max-NC, PE6c, PE6c-NC, PE6ec 또는 PE6ec-NC 프라임 에디터가 쌍자엽 식물체에서 프라[0128]

임 에디팅 효율을 높이는데 유용하게 이용될 수 있을 것으로 유추되었다.
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			 DNA
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					 source
					 1..6396
					 
						 
							 mol_type
							 other DNA
						
						 
							 organism
							 synthetic construct
						
					
				
			
			 atgaaacggacagccgacggaagcgagttcgagtcaccaaagaagaagcggaaagtcgacaagaagtacagcatcggcctggacatcggcaccaactctgtgggctgggccgtgatcaccgacgagtacaaggtgcccagcaagaaattcaaggtgctgggcaacaccgaccggcacagcatcaagaagaacctgatcggagccctgctgttcgacagcggcgaaacagccgaggccacccggctgaagagaaccgccagaagaagatacaccagacggaagaaccggatctgctatctgcaagagatcttcagcaacgagatggccaaggtggacgacagcttcttccacagactggaagagtccttcctggtggaagaggataagaagcacgagcggcaccccatcttcggcaacatcgtggacgaggtggcctaccacgagaagtaccccaccatctaccacctgagaaagaaactggtggacagcaccgacaaggccgacctgcggctgatctatctggccctggcccacatgatcaagttccggggccacttcctgatcgagggcgacctgaaccccgacaacagcgacgtggacaagctgttcatccagctggtgcagacctacaaccagctgttcgaggaaaaccccatcaacgccagcggcgtggacgccaaggccatcctgtctgccagactgagcaagagcagaaagctggaaaatctgatcgcccagctgcccggcgagaagaagaatggcctgttcggaaacctgattgccctgagcctgggcctgacccccaacttcaagagcaacttcgacctggccgaggatgccaaactgcagctgagcaaggacacctacgacgacgacctggacaacctgctggcccagatcggcgaccagtacgccgacctgtttctggccgccaagaacctgtccgacgccatcctgctgagcgacatcctgagagtgaacaccgagatcaccaaggcccccctgagcgcctctatgatcaagagatacgacgagcaccaccaggacctgaccctgctgaaagctctcgtgcggcagcagctgcctgagaagtacaaagagattttcttcgaccagagcaagaacggctacgccggctacattgacggcggagccagccaggaagagttctacaagttcatcaagcccatcctggaaaagatggacggcaccgaggaactgctcgtgaagctgaagagagaggacctgctgcggaagcagcggaccttcgacaacggcagcatcccccaccagatccacctgggagagctgcacgccattctgcggcggcaggaagatttttacccattcctgaaggacaaccgggaaaagatcgagaagatcctgaccttccgcatcccctactacgtgggccctctggccaggggaaacagcagattcgcctggatgaccagaaagagcgaggaaaccatcaccccctggaacttcgaggaagtggtggacaagggcgcttccgcccagagcttcatcgagcggatgaccaacttcgataagaacctgcccaacgagaaggtgctgcccaagcacagcctgctgtacgagtacttcaccgtgtataacgagctgaccaaagtgaaatacgtgaccgagggaatgagaaagcccgccttcctgagcggcgagcagaaaaaggccatcgtggacctgctgttcaagaccaaccggaaagtgaccgtgaagcagctgaaagaggactacttcaagaaaatcgagtgcttcgactccgtggaaatctccggcgtggaagatcggttcaacgcctccctgggcacataccacgatctgctgaaaattatcaaggacaaggacttcctggacaatgaggaaaacgaggacattctggaagatatcgtgctgaccctgacactgtttgaggacagagagatgatcgaggaacggctgaaaacctatgcccacctgttcgacgacaaagtgatgaagcagctgaagcggcggagatacaccggctggggcaggctgagccggaagctgatcaacggcatccgggacaagcagtccggcaagacaatcctggatttcctgaagtccgacggcttcgccaacagaaacttcatgcagctgatccacgacgacagcctgacctttaaagaggacatccagaaagcccaggtgtccggccagggcgatagcctgcacgagcacattgccaatctggccggcagccccgccattaagaagggcatcctgcagacagtgaaggtggtggacgagctcgtgaaagtgatgggccggcacaagcccgagaacatcgtgatcgaaatggccagagagaaccagaccacccagaagggacagaagaacagccgcgagagaatgaagcggatcgaagagggcatcaaagagctgggcagccagatcctgaaagaacaccccgtggaaaacacccagctgcagaacgagaagctgtacctgtactacctgcagaatgggcgggatatgtacgtggaccaggaactggacatcaaccggctgtccgactacgatgtggacgctatcgtgcctcagagctttctgaaggacgactccatcgacaacaaggtgctgaccagaagcgacaagaaccggggcaagagcgacaacgtgccctccgaagaggtcgtgaagaagatgaagaactactggcggcagctgctgaacgccaagctgattacccagagaaagttcgacaatctgaccaaggccgagagaggcggcctgagcgaactggataaggccggcttcatcaagagacagctggtggaaacccggcagatcacaaagcacgtggcacagatcctggactcccggatgaacactaagtacgacgagaatgacaagctgatccgggaagtgaaagtgatcaccctgaagtccaagctggtgtccgatttccggaaggatttccagttttacaaagtgcgcgagatcaacaactaccaccacgcccacgacgcctacctgaacgccgtcgtgggaaccgccctgatcaaaaagtaccctaagctggaaagcgagttcgtgtacggcgactacaaggtgtacgacgtgcggaagatgatcgccaagagcgagcaggaaatcggcaaggctaccgccaagtacttcttctacagcaacatcatgaactttttcaagaccgagattaccctggccaacggcgagatccggaagcggcctctgatcgagacaaacggcgaaaccggggagatcgtgtgggataagggccgggattttgccaccgtgcggaaagtgctgagcatgccccaagtgaatatcgtgaaaaagaccgaggtgcagacaggcggcttcagcaaagagtctatcctgcccaagaggaacagcgataagctgatcgccagaaagaaggactgggaccctaagaagtacggcggcttcgacagccccaccgtggcctattctgtgctggtggtggccaaagtggaaaagggcaagtccaagaaactgaagagtgtgaaagagctgctggggatcaccatcatggaaagaagcagcttcgagaagaatcccatcgactttctggaagccaagggctacaaagaagtgaaaaaggacctgatcatcaagctgcctaagtactccctgttcgagctggaaaacggccggaagagaatgctggcctctgccggcgaactgcagaagggaaacgaactggccctgccctccaaatatgtgaacttcctgtacctggccagccactatgagaagctgaagggctcccccgaggataatgagcagaaacagctgtttgtggaacagcacaagcactacctggacgagatcatcgagcagatcagcgagttctccaagagagtgatcctggccgacgctaatctggacaaagtgctgtccgcctacaacaagcaccgggataagcccatcagagagcaggccgagaatatcatccacctgtttaccctgaccaatctgggagcccctgccgccttcaagtactttgacaccaccatcgaccggaagaggtacaccagcaccaaagaggtgctggacgccaccctgatccaccagagcatcaccggcctgtacgagacacggatcgacctgtctcagctgggaggtgactccggcggaagctctggtggcagcaagcggaccgccgacggctctgaattcgagagccctaagaagaaaagaaaggtgagcggaggctctagcggcggaagcaccctgaacattgaagatgagtatagactgcatgaaacaagcaaggaacccgacgtgtccctgggctccacctggctgtccgactttccccaggcctgggccgagacaggaggaatgggcctggccgtgcggcaggcacccctgatcatccctctgaaggccacctctacacccgtgagcatcaagcagtaccctatgtctcaggaggccagactgggcatcaagcctcacatccagaggctgctggaccagggcatcctggtgccatgccagagcccctggaacacaccactgctgcccgtgaagaagccaggcaccaatgactatagacccgtgcaggatctgagagaggtgaacaagagggtggaggatatccaccccaccgtgcccaacccttacaatctgctgtccggcctgcccccttctcaccagtggtatacagtgctggacctgaaggatgccttcttttgtctgagactgcaccctaccagccagccactgttcgcctttgagtggagggaccctgagatgggcatctctggccagctgacctggacacgcctgcctcagggcttcaagaatagcccaacactgtttaacgaggccctgcaccgcgacctggcagatttccggatccagcacccagatctgatcctgctgcagtacgtggacgatctgctgctggccgccaccagcgagctggattgccagcagggaacacgcgccctgctgcagaccctgggaaacctgggatatagggcatccgccaagaaggcccagatctgtcagaagcaggtgaagtacctgggctatctgctgaaggagggccagagatggctgacagaggccaggaaggagacagtgatgggccagccaacacccaagaccccaagacagctgagggagttcctgggcaaagcaggattttgcaggctgttcatcccaggattcgcagagatggcagcacctctgtacccactgaccaagccgggcaccctgtttaattggggccctgaccagcagaaggcctatcaggagatcaagcaggccctgctgacagcaccagccctgggcctgccagacctgaccaagcctttcgagctgtttgtggatgagaagcagggctacgccaagggcgtgctgacccagaagctgggaccatggagacggcccgtggcctatctgtccaagaagctggacccagtggcagcaggatggccaccatgcctgaggatggtggcagcaatcgccgtgctgacaaaggatgccggcaagctgaccatgggacagccactggtcatcctggcaccacacgcagtggaggccctggtgaagcagcctccagatcgctggctgtctaacgcccggatgacacactaccaggccctgctgctggacaccgatcgcgtgcagtttggccctgtggtggccctgaatccagccaccctgctgcctctgccagaggagggcctgcagcacaactgtctggacatcctggcagaggcacacggaacaaggccagacctgaccgatcagcccctgcctgacgccgatcacacatggtataccgatggaagctccctgctgcaggagggccagaggaaggcaggagcagcagtgaccacagagacagaagtgatctgggccaaggccctgccagcaggcacatccgcccagcgggccgagctgatcgccctgacccaggccctgaagatggccgagggcaagaagctgaacgtgtacacagactccagatatgccttcgccaccgcacacatccacggagagatctacaggcgccggggctggctgacctctgagggcaaggagatcaagaacaaggatgagatcctggccctgctgaaggccctgtttctgcccaagcggctgagcatcatccactgtcctggacaccagaagggacactccgccgaggcaaggggcaatcggatggccgaccaggccgccagaaaggctgctattactgaaactcccgacacttccactctgctgattgaaaactcctccccttctggcggctcaaaaagaaccgccgacggcagcgaattcgagtctcccaagaagaagaggaaagtcggctctggccctgccgctaagagagtgaagctggactaa
		
	
	 
		 
			 8745
			 DNA
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					 source
					 1..8745
					 
						 
							 mol_type
							 other DNA
						
						 
							 organism
							 synthetic construct
						
					
				
			
			 atgaaacggacagccgacggaagcgagttcgagtcaccaaagaagaagcggaaagtcgacaagaagtacagcatcggcctggacatcggcaccaactctgtgggctgggccgtgatcaccgacgagtacaaggtgcccagcaagaaattcaaggtgctgggcaacaccgaccggcacagcatcaagaagaacctgatcggagccctgctgttcgacagcggcgaaacagccgaggccacccggctgaagagaaccgccagaagaagatacaccagacggaagaaccggatctgctatctgcaagagatcttcagcaacgagatggccaaggtggacgacagcttcttccacagactggaagagtccttcctggtggaagaggataagaagcacgagcggcaccccatcttcggcaacatcgtggacgaggtggcctaccacgagaagtaccccaccatctaccacctgagaaagaaactggtggacagcaccgacaaggccgacctgcggctgatctatctggccctggcccacatgatcaagttccggggccacttcctgatcgagggcgacctgaaccccgacaacagcgacgtggacaagctgttcatccagctggtgcagacctacaaccagctgttcgaggaaaaccccatcaacgccagcggcgtggacgccaaggccatcctgtctgccagactgagcaagagcagaaagctggaaaatctgatcgcccagctgcccggcgagaagaagaatggcctgttcggaaacctgattgccctgagcctgggcctgacccccaacttcaagagcaacttcgacctggccgaggatgccaaactgcagctgagcaaggacacctacgacgacgacctggacaacctgctggcccagatcggcgaccagtacgccgacctgtttctggccgccaagaacctgtccgacgccatcctgctgagcgacatcctgagagtgaacaccgagatcaccaaggcccccctgagcgcctctatgatcaagagatacgacgagcaccaccaggacctgaccctgctgaaagctctcgtgcggcagcagctgcctgagaagtacaaagagattttcttcgaccagagcaagaacggctacgccggctacattgacggcggagccagccaggaagagttctacaagttcatcaagcccatcctggaaaagatggacggcaccgaggaactgctcgtgaagctgaagagagaggacctgctgcggaagcagcggaccttcgacaacggcagcatcccccaccagatccacctgggagagctgcacgccattctgcggcggcaggaagatttttacccattcctgaaggacaaccgggaaaagatcgagaagatcctgaccttccgcatcccctactacgtgggccctctggccaggggaaacagcagattcgcctggatgaccagaaagagcgaggaaaccatcaccccctggaacttcgaggaagtggtggacaagggcgcttccgcccagagcttcatcgagcggatgaccaacttcgataagaacctgcccaacgagaaggtgctgcccaagcacagcctgctgtacgagtacttcaccgtgtataacgagctgaccaaagtgaaatacgtgaccgagggaatgagaaagcccgccttcctgagcggcgagcagaaaaaggccatcgtggacctgctgttcaagaccaaccggaaagtgaccgtgaagcagctgaaagaggactacttcaagaaaatcgagtgcttcgactccgtggaaatctccggcgtggaagatcggttcaacgcctccctgggcacataccacgatctgctgaaaattatcaaggacaaggacttcctggacaatgaggaaaacgaggacattctggaagatatcgtgctgaccctgacactgtttgaggacagagagatgatcgaggaacggctgaaaacctatgcccacctgttcgacgacaaagtgatgaagcagctgaagcggcggagatacaccggctggggcaggctgagccggaagctgatcaacggcatccgggacaagcagtccggcaagacaatcctggatttcctgaagtccgacggcttcgccaacagaaacttcatgcagctgatccacgacgacagcctgacctttaaagaggacatccagaaagcccaggtgtccggccagggcgatagcctgcacgagcacattgccaatctggccggcagccccgccattaagaagggcatcctgcagacagtgaaggtggtggacgagctcgtgaaagtgatgggccggcacaagcccgagaacatcgtgatcgaaatggccagagagaaccagaccacccagaagggacagaagaacagccgcgagagaatgaagcggatcgaagagggcatcaaagagctgggcagccagatcctgaaagaacaccccgtggaaaacacccagctgcagaacgagaagctgtacctgtactacctgcagaatgggcgggatatgtacgtggaccaggaactggacatcaaccggctgtccgactacgatgtggacgctatcgtgcctcagagctttctgaaggacgactccatcgacaacaaggtgctgaccagaagcgacaagaaccggggcaagagcgacaacgtgccctccgaagaggtcgtgaagaagatgaagaactactggcggcagctgctgaacgccaagctgattacccagagaaagttcgacaatctgaccaaggccgagagaggcggcctgagcgaactggataaggccggcttcatcaagagacagctggtggaaacccggcagatcacaaagcacgtggcacagatcctggactcccggatgaacactaagtacgacgagaatgacaagctgatccgggaagtgaaagtgatcaccctgaagtccaagctggtgtccgatttccggaaggatttccagttttacaaagtgcgcgagatcaacaactaccaccacgcccacgacgcctacctgaacgccgtcgtgggaaccgccctgatcaaaaagtaccctaagctggaaagcgagttcgtgtacggcgactacaaggtgtacgacgtgcggaagatgatcgccaagagcgagcaggaaatcggcaaggctaccgccaagtacttcttctacagcaacatcatgaactttttcaagaccgagattaccctggccaacggcgagatccggaagcggcctctgatcgagacaaacggcgaaaccggggagatcgtgtgggataagggccgggattttgccaccgtgcggaaagtgctgagcatgccccaagtgaatatcgtgaaaaagaccgaggtgcagacaggcggcttcagcaaagagtctatcctgcccaagaggaacagcgataagctgatcgccagaaagaaggactgggaccctaagaagtacggcggcttcgacagccccaccgtggcctattctgtgctggtggtggccaaagtggaaaagggcaagtccaagaaactgaagagtgtgaaagagctgctggggatcaccatcatggaaagaagcagcttcgagaagaatcccatcgactttctggaagccaagggctacaaagaagtgaaaaaggacctgatcatcaagctgcctaagtactccctgttcgagctggaaaacggccggaagagaatgctggcctctgccggcgaactgcagaagggaaacgaactggccctgccctccaaatatgtgaacttcctgtacctggccagccactatgagaagctgaagggctcccccgaggataatgagcagaaacagctgtttgtggaacagcacaagcactacctggacgagatcatcgagcagatcagcgagttctccaagagagtgatcctggccgacgctaatctggacaaagtgctgtccgcctacaacaagcaccgggataagcccatcagagagcaggccgagaatatcatccacctgtttaccctgaccaatctgggagcccctgccgccttcaagtactttgacaccaccatcgaccggaagaggtacaccagcaccaaagaggtgctggacgccaccctgatccaccagagcatcaccggcctgtacgagacacggatcgacctgtctcagctgggaggtgactccggcggaagctctggtggcagcaagcggaccgccgacggctctgaattcgagagccctaagaagaaaagaaaggtgagcggaggctctagcggcggaagcaccctgaacattgaagatgagtatagactgcatgaaacaagcaaggaacccgacgtgtccctgggctccacctggctgtccgactttccccaggcctgggccgagacaggaggaatgggcctggccgtgcggcaggcacccctgatcatccctctgaaggccacctctacacccgtgagcatcaagcagtaccctatgtctcaggaggccagactgggcatcaagcctcacatccagaggctgctggaccagggcatcctggtgccatgccagagcccctggaacacaccactgctgcccgtgaagaagccaggcaccaatgactatagacccgtgcaggatctgagagaggtgaacaagagggtggaggatatccaccccaccgtgcccaacccttacaatctgctgtccggcctgcccccttctcaccagtggtatacagtgctggacctgaaggatgccttcttttgtctgagactgcaccctaccagccagccactgttcgcctttgagtggagggaccctgagatgggcatctctggccagctgacctggacacgcctgcctcagggcttcaagaatagcccaacactgtttaacgaggccctgcaccgcgacctggcagatttccggatccagcacccagatctgatcctgctgcagtacgtggacgatctgctgctggccgccaccagcgagctggattgccagcagggaacacgcgccctgctgcagaccctgggaaacctgggatatagggcatccgccaagaaggcccagatctgtcagaagcaggtgaagtacctgggctatctgctgaaggagggccagagatggctgacagaggccaggaaggagacagtgatgggccagccaacacccaagaccccaagacagctgagggagttcctgggcaaagcaggattttgcaggctgttcatcccaggattcgcagagatggcagcacctctgtacccactgaccaagccgggcaccctgtttaattggggccctgaccagcagaaggcctatcaggagatcaagcaggccctgctgacagcaccagccctgggcctgccagacctgaccaagcctttcgagctgtttgtggatgagaagcagggctacgccaagggcgtgctgacccagaagctgggaccatggagacggcccgtggcctatctgtccaagaagctggacccagtggcagcaggatggccaccatgcctgaggatggtggcagcaatcgccgtgctgacaaaggatgccggcaagctgaccatgggacagccactggtcatcctggcaccacacgcagtggaggccctggtgaagcagcctccagatcgctggctgtctaacgcccggatgacacactaccaggccctgctgctggacaccgatcgcgtgcagtttggccctgtggtggccctgaatccagccaccctgctgcctctgccagaggagggcctgcagcacaactgtctggacatcctggcagaggcacacggaacaaggccagacctgaccgatcagcccctgcctgacgccgatcacacatggtataccgatggaagctccctgctgcaggagggccagaggaaggcaggagcagcagtgaccacagagacagaagtgatctgggccaaggccctgccagcaggcacatccgcccagcgggccgagctgatcgccctgacccaggccctgaagatggccgagggcaagaagctgaacgtgtacacagactccagatatgccttcgccaccgcacacatccacggagagatctacaggcgccggggctggctgacctctgagggcaaggagatcaagaacaaggatgagatcctggccctgctgaaggccctgtttctgcccaagcggctgagcatcatccactgtcctggacaccagaagggacactccgccgaggcaaggggcaatcggatggccgaccaggccgccagaaaggctgctattactgaaactcccgacacttccactctgctgattgaaaactcctccccttctggcggctcaaaaagaaccgccgacggcagcgaattcgagtctcccaagaagaagaggaaagtcggctctggccctgccgctaagagagtgaagctggacggaagcggagctactaacttcagcctgctgaagcaggctggagacgtggaggagaaccctggacctagcttcgttgctggagtcatccggagactggacgagacagtggtgaacagaattgccgccggcgaggtgatccaaagacctgccaatgcaataaaggagatgatcgagaactgtctggacgccaagtccacaagcattcaggtgatcgtgaaggagggcggactgaagctgatccagatccaagacaacggcacaggcatcagaaaggaagatctggacatcgtgtgtgaacggttcaccacatctaagctgcagtcttttgaggatctggcctctatcagtacctacggcttcagaggcgaggccctggccagcatcagccacgtggcccatgtgaccatcaccaccaaaaccgccgacggcaaatgcgcttatcgcgctagctacagcgacggcaagctgaaagccccgccaaagccttgcgccggcaaccagggtacacagataacagtggaggatctgttctacaacatcgccacccggagaaaggccctgaaaaatcccagcgaggagtacggcaagatcctggaagtcgtcggcagatactccgtgcacaacgccggaatcagctttagcgtaaagaagcagggagaaaccgtggccgatgtgcgcaccctgccaaatgccagcaccgtggataacatcagaagcattttcggaaatgccgtgtccagagaactgatcgagatcggctgcgaagataagaccctggcttttaagatgaacggctacatcagcaacgccaattactctgtgaagaagtgcatctttcttctgttcatcaaccacagactggtggaaagcaccagcctgcggaaagccatcgagacagtgtacgccgcctacctgcctaagaacacccaccccttcctgtacctgagcctcgagatcagccctcagaacgtggacgtcaatgtgcatcctacaaagcacgaggtgcacttcctgcacgaggaaagcatcctggaaagagtgcagcagcacattgagagcaagctgctgggctctaacagcagcagaatgtacttcacacagaccctgctgcctggcctggccggcccctcaggcgaaatggttaagtccacaacctctctgacctcatccagcaccagcggttcttccgataaggtgtacgcccaccagatggtgcggaccgactctcgggagcagaagctggacgcctttctgcaacctctgagcaaacctctgagctctcagcctcaggccatcgtgaccgaggacaagacagatatctcctccggccgtgccagacagcaggacgaagaaatgctcgagctgccagctcctgccgaggtggccgccaagaaccagagcctggagggagataccacaaagggcaccagcgaaatgagcgagaagcggggccctacctccagcaaccccagaaaacggcaccgggaggacagcgacgtggaaatggtggaggacgacagcagaaaggaaatgacagccgcttgtacccctagaagaagaatcatcaacctgacctccgtgctgagcctgcaggaggagatcaacgagcagggccacgaggtgctgagagagatgctgcacaatcacagcttcgtgggctgcgtgaaccctcaatgggccctggctcagcatcaaacaaagctgtacctgctgaacaccaccaagctgagcgaagagctgttctaccagatcctcatctacgacttcgccaacttcggcgtgctacgcctgagcgagcccgcccctctgtttgacctggccatgctggctctggatagcccagaaagcggctggacagaagaggacggacctaaagaggggctggctgaatacatcgtggagttcctgaagaaaaaggccgagatgctggccgactacttttctctggaaatcgacgaggaaggcaacctgatcggcctgcctctgctgatcgataactacgtgcctcccctggaaggcctgcccatcttcatcctgagactggctacagaggtgaactgggacgaggaaaaggaatgcttcgagtctctgagcaaggagtgcgccatgttctatagcatcagaaaacagtacatctctgaagagagcactctgtctggccagcagagtgaagtgcccggaagcatccccaacagctggaagtggaccgtggaacacatcgtgtacaaggccctgcggagccacattctccctcctaagcacttcaccgaggacggcaacatcctgcagctggccaacctgcccgacctttataaggttttcggcagcccgaagaagaaaaggaaggtgtaa
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							 other DNA
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							 synthetic construct
						
					
				
			
			 atgcctaagaaaaagagaaaagtggacaagaagtactcgatcggcctcgatattgggactaactctgttggctgggccgtgatcaccgacgagtacaaggtgccctcaaagaagttcaaggtcctgggcaacaccgatcggcattccatcaagaagaatctcattggcgctctcctgttcgacagcggcgagacggctgaggctacgcggctcaagcgcaccgcccgcaggcggtacacgcgcaggaagaatcgcatctgctacctgcaggagattttctccaacgagatggcgaaggttgacgattctttcttccacaggctggaggagtcattcctcgtggaggaggataagaagcacgagcggcatccaatcttcggcaacattgtcgacgaggttgcctaccacgagaagtaccctacgatctaccatctgcggaagaagctcgtggactccacagataaggcggacctccgcctgatctacctcgctctggcccacatgattaagttcaggggccatttcctgatcgagggggatctcaacccggacaatagcgatgttgacaagctgttcatccagctcgtgcagacgtacaaccagctcttcgaggagaaccccattaatgcgtcaggcgtcgacgcgaaggctatcctgtccgctaggctctcgaagtctcggcgcctcgagaacctgatcgcccagctgccgggcgagaagaagaacggcctgttcgggaatctcattgcgctcagcctggggctcacgcccaacttcaagtcgaatttcgatctcgctgaggacgccaagctgcagctctccaaggacacatacgacgatgacctggataacctcctggcccagatcggcgatcagtacgcggacctgttcctcgctgccaagaatctgtcggacgccatcctcctgtctgatattctcagggtgaacaccgagattacgaaggctccgctctcagcctccatgatcaagcgctacgacgagcaccatcaggatctgaccctcctgaaggcgctggtcaggcagcagctccccgagaagtacaaggagatcttcttcgatcagtcgaagaacggctacgctgggtacattgacggcggggcctctcaggaggagttctacaagttcatcaagccgattctggagaagatggacggcacggaggagctgctggtgaagctcaatcgcgaggacctcctgaggaagcagcggacattcgataacggcagcatcccacaccagattcatctcggggagctgcacgctatcctgaggaggcaggaggacttctaccctttcctcaaggataaccgcgagaagatcgagaagattctgactttcaggatcccgtactacgtcggcccactcgctaggggcaactcccgcttcgcttggatgacccgcaagtcagaggagacgatcacgccgtggaacttcgaggaggtggtcgacaagggcgctagcgctcagtcgttcatcgagaggatgacgaatttcgacaagaacctgccaaatgagaaggtgctccctaagcactcgctcctgtacgagtacttcacagtctacaacgagctgactaaggtgaagtatgtgaccgagggcatgaggaagccggctttcctgtctggggagcagaagaaggccatcgtggacctcctgttcaagaccaaccggaaggtcacggttaagcagctcaaggaggactacttcaagaagattgagtgcttcgattcggtcgagatctctggcgttgaggaccgcttcaacgcctccctggggacctaccacgatctcctgaagatcattaaggataaggacttcctggacaacgaggagaatgaggatatcctcgaggacattgtgctgacactcactctgttcgaggaccgggagatgatcgaggagcgccttaagacttacgcccatctcttcgatgacaaggtcatgaagcagctcaagaggaggaggtacaccggctgggggaggctgagcaggaagctcatcaacggcattcgggacaagcagtccggaaagacgatcctcgacttcctgaagagcgatggcttcgcgaaccgcaatttcatgcagctgattcacgatgacagcctcacattcaaggaggatatccagaaggctcaggtgagcggccagggggactcgctgcacgagcatatcgcgaacctcgctggctcgccagctatcaagaaggggattctgcagaccgtgaaggttgtggacgagctggtgaaggtcatgggcaggcacaagcctgagaacatcgtcattgagatggcccgggagaatcagaccacgcagaagggccagaagaactcacgcgagaggatgaagaggatcgaggagggcattaaggagctggggtcccagatcctcaaggagcacccggtggagaacacgcagctgcagaatgagaagctctacctgtactacctccagaatggccgcgatatgtatgtggaccaggagctggatattaacaggctcagcgattacgacgtcgatgccatcgttccacagtcattcctgaaggatgactccattgacaacaaggtcctcaccaggtcggacaagaaccggggcaagtctgataatgttccttcagaggaggtcgttaagaagatgaagaactactggcgccagctcctgaatgccaagctgatcacgcagcggaagttcgataacctcacaaaggctgagaggggcgggctctctgagctggacaaggcgggcttcatcaagaggcagctggtcgagacacggcagatcactaagcacgttgcgcagattctcgactcacggatgaacactaagtacgatgagaatgacaagctgatccgcgaggtgaaggtcatcaccctgaagtcaaagctcgtctccgacttcaggaaggatttccagttctacaaggttcgggagatcaacaattaccaccatgcccatgacgcgtacctgaacgcggtggtcggcacagctctgatcaagaagtacccaaagctcgagagcgagttcgtgtacggggactacaaggtttacgatgtgaggaagatgatcgccaagtcggagcaggagattggcaaggctaccgccaagtacttcttctactctaacattatgaatttcttcaagacagagatcactctggccaatggcgagatccggaagcgccccctcatcgagacgaacggcgagacgggggagatcgtgtgggacaagggcagggatttcgcgaccgtcaggaaggttctctccatgccacaagtgaatatcgtcaaaaagacagaggtccagactggcgggttctctaaggagtcaattctgcctaagcggaacagcgacaagctcatcgcccgcaagaaggactgggatccgaagaagtacggcgggttcgacagccccactgtggcctactcggtcctggttgtggcgaaggttgagaagggcaagtccaagaagctcaagagcgtgaaggagctgctggggatcacgattatggagcgctccagcttcgagaagaacccgatcgatttcctggaggcgaagggctacaaggaggtgaagaaggacctgatcattaagctccccaagtactcactcttcgagctggagaacggcaggaagcggatgctggcttccgctggcgagctgcagaaggggaacgagctggctctgccgtccaagtatgtgaacttcctctacctggcctcccactacgagaagctcaagggcagccccgaggacaacgagcagaagcagctgttcgtcgagcagcacaagcattacctcgacgagatcattgagcagatttccgagttctccaagcgcgtgatcctggccgacgcgaatctggataaggtcctctccgcgtacaacaagcaccgcgacaagccaatcagggagcaggctgagaatatcattcatctcttcaccctgacgaacctcggcgcccctgctgctttcaagtacttcgacacaactatcgatcgcaagaggtacacaagcactaaggaggtcctggacgcgaccctcatccaccagtcgattaccggcctctacgagacgcgcatcgacctgtctcagctcgggggcgacgaattctccgggagcgagacgccaggcacctccgagtcggccaccccagaatctgccacagtggtgtccggccaaaagcaggaccgccagggcggagaacgcagaaggtcccagctcgatagggatcagtgtgcctactgcaaggagaagggccactgggccaaagactgcccgaaaaagccgcgcggcccacgcggcccaaggccacaaacatccctccttggttcgccaaagaagaagcggaaggtggagctcagcggaggatcttccggaggatctagcggctccgagacaccaggaacatccgaaagcgctacaccagaatctagcggaggctcttccggaggatctaggcctaccctcaacatcgaggatgagtatcgcctccacgaaacctccaaagaaccggacgtgtccctcggcagcacatggctcagcgacttcccacaagcgtgggccgaaaccggcggcatgggcctcgccgtccgccaagccccactcattatcccgctgaaggcgacctccacaccggtgtccatcaagcagtacccgatgagccaagaggcgaggctcgggattaagccgcacattcagcgcctcctcgatcaaggcattctcgtgccgtgccaatccccgtggaatacaccactcctcccggtcaaaaagccgggcaccaacgactatcgcccggtccaagatctccgcgaggtcaacaagcgcgtggaagatatccacccgaccgtcccgaacccgtataatctgctctccgggctcccaccatcccaccagtggtatacagtgctggacctcaaagacgccttcttctgtctccgcctccacccaacaagccagccgctcttcgccttcgagtggcgcgacccggagatgggcatctccggccaactgacatggacacgcctcccgcaaggcttcaagaacagcccgacactcttcaacgaggcgctccatagggacctcgcggattttcgcatccagcatccggacctcatcctcctccagtatgtggatgatctcctcctcgccgcgacctccgagctggattgtcaacaaggcacacgcgcgctcctccaaacactcgggaacctcggctatcgcgcgtccgcgaaaaaggcccaaatctgccagaagcaagtgaagtacctcgggtatctgctcaaggaaggccaacgctggctcaccgaagcgcgcaaagaaacagtgatggggcaaccgacaccgaaaacaccacgccagctgcgcgagtttctcggcaaagccggcttctgtcgcctcttcatcccgggctttgccgagatggccgcgccactctacccactcaccaagccgggcacactgtttaactgggggccggatcagcagaaagcctaccaagagatcaaacaagcgctcctcaccgccccagcgctcgggctcccagatctcacaaagccgttcgagctgttcgtcgatgagaagcaaggctacgcgaagggcgtgctcacacagaagctcggcccgtggaggaggccagtggcctatctctccaaaaaactcgatccagtggccgccggctggccaccgtgtctgcgcatggtcgccgcgattgccgtgctcacaaaggatgccggcaaactcacaatgggccagccgctggtgatcctcgcgccacatgccgtggaagccctcgtcaaacagccgccggataggtggctctccaatgcgcgcatgacccattaccaagcgctcctcctcgacaccgatcgcgtccagttcggcccagtggtcgccctcaatccggcgacactgctgccactcccagaggagggcctccaacacaactgtctggatattctcgcggaagcgcatggcacaaggccagacctcacagatcaaccgctcccggatgcggatcacacatggtataccgacggctcctctctgctccaagagggccaaaggaaagccggcgccgcggtgaccacagaaacagaagtgatctgggccaaggccctcccagccggcacatccgcgcaaagggcggaactcatcgcgctcacacaagccctcaagatggccgagggcaagaagctcaacgtctacacagactcccgctatgccttcgccaccgcccacattcacggcgaaatctataggaggcgcggctggctcacaagcgaggggaaggagatcaagaacaaggatgagatcctcgcgctgctcaaggccctctttctcccgaagcgcctctccatcatccactgtccgggccaccaaaaggggcactccgcggaagcgaggggcaataggatggccgatcaagccgcgcgcaaagccgcgattaccgaaaccccagacacatccaccctcctcatcgaaaactcctccccaagcggcggcagcccgaagaagaaaaggaaggtgtaa
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			 atgcctaagaaaaagagaaaagtggacaagaagtactcgatcggcctcgatattgggactaactctgttggctgggccgtgatcaccgacgagtacaaggtgccctcaaagaagttcaaggtcctgggcaacaccgatcggcattccatcaagaagaatctcattggcgctctcctgttcgacagcggcgagacggctgaggctacgcggctcaagcgcaccgcccgcaggcggtacacgcgcaggaagaatcgcatctgctacctgcaggagattttctccaacgagatggcgaaggttgacgattctttcttccacaggctggaggagtcattcctcgtggaggaggataagaagcacgagcggcatccaatcttcggcaacattgtcgacgaggttgcctaccacgagaagtaccctacgatctaccatctgcggaagaagctcgtggactccacagataaggcggacctccgcctgatctacctcgctctggcccacatgattaagttcaggggccatttcctgatcgagggggatctcaacccggacaatagcgatgttgacaagctgttcatccagctcgtgcagacgtacaaccagctcttcgaggagaaccccattaatgcgtcaggcgtcgacgcgaaggctatcctgtccgctaggctctcgaagtctcggcgcctcgagaacctgatcgcccagctgccgggcgagaagaagaacggcctgttcgggaatctcattgcgctcagcctggggctcacgcccaacttcaagtcgaatttcgatctcgctgaggacgccaagctgcagctctccaaggacacatacgacgatgacctggataacctcctggcccagatcggcgatcagtacgcggacctgttcctcgctgccaagaatctgtcggacgccatcctcctgtctgatattctcagggtgaacaccgagattacgaaggctccgctctcagcctccatgatcaagcgctacgacgagcaccatcaggatctgaccctcctgaaggcgctggtcaggcagcagctccccgagaagtacaaggagatcttcttcgatcagtcgaagaacggctacgctgggtacattgacggcggggcctctcaggaggagttctacaagttcatcaagccgattctggagaagatggacggcacggaggagctgctggtgaagctcaatcgcgaggacctcctgaggaagcagcggacattcgataacggcagcatcccacaccagattcatctcggggagctgcacgctatcctgaggaggcaggaggacttctaccctttcctcaaggataaccgcgagaagatcgagaagattctgactttcaggatcccgtactacgtcggcccactcgctaggggcaactcccgcttcgcttggatgacccgcaagtcagaggagacgatcacgccgtggaacttcgaggaggtggtcgacaagggcgctagcgctcagtcgttcatcgagaggatgacgaatttcgacaagaacctgccaaatgagaaggtgctccctaagcactcgctcctgtacgagtacttcacagtctacaacgagctgactaaggtgaagtatgtgaccgagggcatgaggaagccggctttcctgtctggggagcagaagaaggccatcgtggacctcctgttcaagaccaaccggaaggtcacggttaagcagctcaaggaggactacttcaagaagattgagtgcttcgattcggtcgagatctctggcgttgaggaccgcttcaacgcctccctggggacctaccacgatctcctgaagatcattaaggataaggacttcctggacaacgaggagaatgaggatatcctcgaggacattgtgctgacactcactctgttcgaggaccgggagatgatcgaggagcgccttaagacttacgcccatctcttcgatgacaaggtcatgaagcagctcaagaggaggaggtacaccggctgggggaggctgagcaggaagctcatcaacggcattcgggacaagcagtccggaaagacgatcctcgacttcctgaagagcgatggcttcgcgaaccgcaatttcatgcagctgattcacgatgacagcctcacattcaaggaggatatccagaaggctcaggtgagcggccagggggactcgctgcacgagcatatcgcgaacctcgctggctcgccagctatcaagaaggggattctgcagaccgtgaaggttgtggacgagctggtgaaggtcatgggcaggcacaagcctgagaacatcgtcattgagatggcccgggagaatcagaccacgcagaagggccagaagaactcacgcgagaggatgaagaggatcgaggagggcattaaggagctggggtcccagatcctcaaggagcacccggtggagaacacgcagctgcagaatgagaagctctacctgtactacctccagaatggccgcgatatgtatgtggaccaggagctggatattaacaggctcagcgattacgacgtcgatgccatcgttccacagtcattcctgaaggatgactccattgacaacaaggtcctcaccaggtcggacaagaaccggggcaagtctgataatgttccttcagaggaggtcgttaagaagatgaagaactactggcgccagctcctgaatgccaagctgatcacgcagcggaagttcgataacctcacaaaggctgagaggggcgggctctctgagctggacaaggcgggcttcatcaagaggcagctggtcgagacacggcagatcactaagcacgttgcgcagattctcgactcacggatgaacactaagtacgatgagaatgacaagctgatccgcgaggtgaaggtcatcaccctgaagtcaaagctcgtctccgacttcaggaaggatttccagttctacaaggttcgggagatcaacaattaccaccatgcccatgacgcgtacctgaacgcggtggtcggcacagctctgatcaagaagtacccaaagctcgagagcgagttcgtgtacggggactacaaggtttacgatgtgaggaagatgatcgccaagtcggagcaggagattggcaaggctaccgccaagtacttcttctactctaacattatgaatttcttcaagacagagatcactctggccaatggcgagatccggaagcgccccctcatcgagacgaacggcgagacgggggagatcgtgtgggacaagggcagggatttcgcgaccgtcaggaaggttctctccatgccacaagtgaatatcgtcaaaaagacagaggtccagactggcgggttctctaaggagtcaattctgcctaagcggaacagcgacaagctcatcgcccgcaagaaggactgggatccgaagaagtacggcgggttcgacagccccactgtggcctactcggtcctggttgtggcgaaggttgagaagggcaagtccaagaagctcaagagcgtgaaggagctgctggggatcacgattatggagcgctccagcttcgagaagaacccgatcgatttcctggaggcgaagggctacaaggaggtgaagaaggacctgatcattaagctccccaagtactcactcttcgagctggagaacggcaggaagcggatgctggcttccgctggcgagctgcagaaggggaacgagctggctctgccgtccaagtatgtgaacttcctctacctggcctcccactacgagaagctcaagggcagccccgaggacaacgagcagaagcagctgttcgtcgagcagcacaagcattacctcgacgagatcattgagcagatttccgagttctccaagcgcgtgatcctggccgacgcgaatctggataaggtcctctccgcgtacaacaagcaccgcgacaagccaatcagggagcaggctgagaatatcattcatctcttcaccctgacgaacctcggcgcccctgctgctttcaagtacttcgacacaactatcgatcgcaagaggtacacaagcactaaggaggtcctggacgcgaccctcatccaccagtcgattaccggcctctacgagacgcgcatcgacctgtctcagctcgggggcgacgaattctccgggagcgagacgccaggcacctccgagtcggccaccccagaatctgccacagtggtgtccggccaaaagcaggaccgccagggcggagaacgcagaaggtcccagctcgatagggatcagtgtgcctactgcaaggagaagggccactgggccaaagactgcccgaaaaagccgcgcggcccacgcggcccaaggccacaaacatccctccttccaaagaagaagcggaaggtggagctcagcggaggatcttccggaggatctagcggctccgagacaccaggaacatccgaaagcgctacaccagaatctagcggaggctcttccggaggatctaggcctaccctcaacatcgaggatgagtatcgcctccacgaaacctccaaagaaccggacgtgtccctcggcagcacatggctcagcgacttcccacaagcgtgggccgaaaccggcggcatgggcctcgccgtccgccaagccccactcattatcccgctgaaggcgacctccacaccggtgtccatcaagcagtacccgatgagccaagaggcgaggctcgggattaagccgcacattcagcgcctcctcgatcaaggcattctcgtgccgtgccaatccccgtggaatacaccactcctcccggtcaaaaagccgggcaccaacgactatcgcccggtccaagatctccgcgaggtcaacaagcgcgtggaagatatccacccgaccgtcccgaacccgtataatctgctctccgggctcccaccatcccaccagtggtatacagtgctggacctcaaagacgccttcttctgtctccgcctccacccaacaagccagccgctcttcgccttcgagtggcgcgacccggagatgggcatctccggccaactgacatggacacgcctcccgcaaggcttcaagaacagcccgacactcttcaacgaggcgctccatagggacctcgcggattttcgcatccagcatccggacctcatcctcctccagtatgtggatgatctcctcctcgccgcgacctccgagctggattgtcaacaaggcacacgcgcgctcctccaaacactcgggaacctcggctatcgcgcgtccgcgaaaaaggcccaaatctgccagaagcaagtgaagtacctcgggtatctgctcaaggaaggccaacgctggctcaccgaagcgcgcaaagaaacagtgatggggcaaccgacaccgaaaacaccacgccagctgcgcgagtttctcggcaaagccggcttctgtcgcctcttcatcccgggctttgccgagatggccgcgccactctacccactcaccaagccgggcacactgtttaactgggggccggatcagcagaaagcctaccaagagatcaaacaagcgctcctcaccgccccagcgctcgggctcccagatctcacaaagccgttcgagctgttcgtcgatgagaagcaaggctacgcgaagggcgtgctcacacagaagctcggcccgtggaggaggccagtggcctatctctccaaaaaactcgatccagtggccgccggctggccaccgtgtctgcgcatggtcgccgcgattgccgtgctcacaaaggatgccggcaaactcacaatgggccagccgctggtgatcctcgcgccacatgccgtggaagccctcgtcaaacagccgccggataggtggctctccaatgcgcgcatgacccattaccaagcgctcctcctcgacaccgatcgcgtccagttcggcccagtggtcgccctcaatccggcgacactgctgccactcccagaggagggcctccaacacaactgtctggatattctcgcggaagcgcatggcacaaggccagacctcacagatcaaccgctcagcggcggcagcccgaagaagaaaaggaaggtgtga
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			 atgaaacggacagccgacggaagcgagttcgagtcaccaaagaagaagcggaaagtcgacaagaagtacagcatcggcctggacatcggcaccaactctgtgggctgggccgtgatcaccgacgagtacaaggtgcccagcaagaaattcaaggtgctgggcaacaccgaccggcacagcatcaagaagaacctgatcggagccctgctgttcgacagcggcgaaacagccgaggccacccggctgaagagaaccgccagaagaagatacaccagacggaagaaccggatctgctatctgcaagagatcttcagcaacgagatggccaaggtggacgacagcttcttccacagactggaagagtccttcctggtggaagaggataagaagcacgagcggcaccccatcttcggcaacatcgtggacgaggtggcctaccacgagaagtaccccaccatctaccacctgagaaagaaactggtggacagcaccgacaaggccgacctgcggctgatctatctggccctggcccacatgatcaagttccggggccacttcctgatcgagggcgacctgaaccccgacaacagcgacgtggacaagctgttcatccagctggtgcagacctacaaccagctgttcgaggaaaaccccatcaacgccagcggcgtggacgccaaggccatcctgtctgccagactgagcaagagcagaaagctggaaaatctgatcgcccagctgcccggcgagaagaagaatggcctgttcggaaacctgattgccctgagcctgggcctgacccccaacttcaagagcaacttcgacctggccgaggatgccaaactgcagctgagcaaggacacctacgacgacgacctggacaacctgctggcccagatcggcgaccagtacgccgacctgtttctggccgccaagaacctgtccgacgccatcctgctgagcgacatcctgagagtgaacaccgagatcaccaaggcccccctgagcgcctctatgatcaagagatacgacgagcaccaccaggacctgaccctgctgaaagctctcgtgcggcagcagctgcctgagaagtacaaagagattttcttcgaccagagcaagaacggctacgccggctacattgacggcggagccagccaggaagagttctacaagttcatcaagcccatcctggaaaagatggacggcaccgaggaactgctcgtgaagctgaagagagaggacctgctgcggaagcagcggaccttcgacaacggcagcatcccccaccagatccacctgggagagctgcacgccattctgcggcggcaggaagatttttacccattcctgaaggacaaccgggaaaagatcgagaagatcctgaccttccgcatcccctactacgtgggccctctggccaggggaaacagcagattcgcctggatgaccagaaagagcgaggaaaccatcaccccctggaacttcgaggaagtggtggacaagggcgcttccgcccagagcttcatcgagcggatgaccaacttcgataagaacctgcccaacgagaaggtgctgcccaagcacagcctgctgtacgagtacttcaccgtgtataacgagctgaccaaagtgaaatacgtgaccgagggaatgagaaagcccgccttcctgagcggcgagcagaaaaaggccatcgtggacctgctgttcaagaccaaccggaaagtgaccgtgaagcagctgaaagaggactacttcaagaaaatcgagtgcttcgactccgtggaaatctccggcgtggaagatcggttcaacgcctccctgggcacataccacgatctgctgaaaattatcaaggacaaggacttcctggacaatgaggaaaacgaggacattctggaagatatcgtgctgaccctgacactgtttgaggacagagagatgatcgaggaacggctgaaaacctatgcccacctgttcgacgacaaagtgatgaagcagctgaagcggcggagatacaccggctggggcaggctgagccggaagctgatcaacggcatccgggacaagcagtccggcaagacaatcctggatttcctgaagtccgacggcttcgccaacagaaacttcatgcagctgatccacgacgacagcctgacctttaaagaggacatccagaaagcccaggtgtccggccagggcgatagcctgcacgagcacattgccaatctggccggcagccccgccattaagaagggcatcctgcagacagtgaaggtggtggacgagctcgtgaaagtgatgggccggcacaagcccgagaacatcgtgatcgaaatggccagagagaaccagaccacccagaagggacagaagaacagccgcgagagaatgaagcggatcgaagagggcatcaaagagctgggcagccagatcctgaaagaacaccccgtggaaaacacccagctgcagaacgagaagctgtacctgtactacctgcagaatgggcgggatatgtacgtggaccaggaactggacatcaaccggctgtccgactacgatgtggacgctatcgtgcctcagagctttctgaaggacgactccatcgacaacaaggtgctgaccagaagcgacaagaaccggggcaagagcgacaacgtgccctccgaagaggtcgtgaagaagatgaagaactactggcggcagctgctgaacgccaagctgattacccagagaaagttcgacaatctgaccaaggccgagagaggcggcctgagcgaactggataaggccggcttcatcaagagacagctggtggaaacccggcagatcacaaagcacgtggcacagatcctggactcccggatgaacactaagtacgacgagaatgacaagctgatccgggaagtgaaagtgatcaccctgaagtccaagctggtgtccgatttccggaaggatttccagttttacaaagtgcgcgagatcaacaactaccaccacgcccacgacgcctacctgaacgccgtcgtgggaaccgccctgatcaaaaagtaccctaagctggaaagcgagttcgtgtacggcgactacaaggtgtacgacgtgcggaagatgatcgccaagagcgagcaggaaatcggcaaggctaccgccaagtacttcttctacagcaacatcatgaactttttcaagaccgagattaccctggccaacggcgagatccggaagcggcctctgatcgagacaaacggcgaaaccggggagatcgtgtgggataagggccgggattttgccaccgtgcggaaagtgctgagcatgccccaagtgaatatcgtgaaaaagaccgaggtgcagacaggcggcttcagcaaagagtctatcctgcccaagaggaacagcgataagctgatcgccagaaagaaggactgggaccctaagaagtacggcggcttcgacagccccaccgtggcctattctgtgctggtggtggccaaagtggaaaagggcaagtccaagaaactgaagagtgtgaaagagctgctggggatcaccatcatggaaagaagcagcttcgagaagaatcccatcgactttctggaagccaagggctacaaagaagtgaaaaaggacctgatcatcaagctgcctaagtactccctgttcgagctggaaaacggccggaagagaatgctggcctctgccggcgaactgcagaagggaaacgaactggccctgccctccaaatatgtgaacttcctgtacctggccagccactatgagaagctgaagggctcccccgaggataatgagcagaaacagctgtttgtggaacagcacaagcactacctggacgagatcatcgagcagatcagcgagttctccaagagagtgatcctggccgacgctaatctggacaaagtgctgtccgcctacaacaagcaccgggataagcccatcagagagcaggccgagaatatcatccacctgtttaccctgaccaatctgggagcccctgccgccttcaagtactttgacaccaccatcgaccggaagaggtacaccagcaccaaagaggtgctggacgccaccctgatccaccagagcatcaccggcctgtacgagacacggatcgacctgtctcagctgggaggtgactccggcggaagctctggtggcagcaagcggaccgccgacggctctgaattcgagagcggtggttcgccaaagaagaagcggaaggtggagctcagcggaggatcttccggaggatctagcggctccgagacaccaggaacatccgaaagcgctacaccagaatctagcggaggctcttccggaggatctaggcctaccctcaacatcgaggatgagtatcgcctccacgaaacctccaaagaaccggacgtgtccctcggcagcacatggctcagcgacttcccacaagcgtgggccgaaaccggcggcatgggcctcgccgtccgccaagccccactcattatcccgctgaaggcgacctccacaccggtgtccatcaagcagtacccgatgagccaagaggcgaggctcgggattaagccgcacattcagcgcctcctcgatcaaggcattctcgtgccgtgccaatccccgtggaatacaccactcctcccggtcaaaaagccgggcaccaacgactatcgcccggtccaagatctccgcgaggtcaacaagcgcgtggaagatatccacccgaccgtcccgaacccgtataatctgctctccgggctcccaccatcccaccagtggtatacagtgctggacctcaaagacgccttcttctgtctccgcctccacccaacaagccagccgctcttcgccttcgagtggcgcgacccggagatgggcatctccggccaactgacatggacacgcctcccgcaaggcttcaagaacagcccgacactcttcaacgaggcgctccatagggacctcgcggattttcgcatccagcatccggacctcatcctcctccagtatgtggatgatctcctcctcgccgcgacctccgagctggattgtcaacaaggcacacgcgcgctcctccaaacactcgggaacctcggctatcgcgcgtccgcgaaaaaggcccaaatctgccagaagcaagtgaagtacctcgggtatctgctcaaggaaggccaacgctggctcaccgaagcgcgcaaagaaacagtgatggggcaaccgacaccgaaaacaccacgccagctgcgcgagtttctcggcaaagccggcttctgtcgcctcttcatcccgggctttgccgagatggccgcgccactctacccactcaccaagccgggcacactgtttaactgggggccggatcagcagaaagcctaccaagagatcaaacaagcgctcctcaccgccccagcgctcgggctcccagatctcacaaagccgttcgagctgttcgtcgatgagaagcaaggctacgcgaagggcgtgctcacacagaagctcggcccgtggaggaggccagtggcctatctctccaaaaaactcgatccagtggccgccggctggccaccgtgtctgcgcatggtcgccgcgattgccgtgctcacaaaggatgccggcaaactcacaatgggccagccgctggtgatcctcgcgccacatgccgtggaagccctcgtcaaacagccgccggataggtggctctccaatgcgcgcatgacccattaccaagcgctcctcctcgacaccgatcgcgtccagttcggcccagtggtcgccctcaatccggcgacactgctgccactcccagaggagggcctccaacacaactgtctggatattctcgcggaagcgcatggcacaaggccagacctcacagatcaaccgctcagcggcggcagcccgaagaagaaaaggaaggtgtga
		
	
	 
		 
			 6099
			 DNA
			 PAT
			 
				 
					 source
					 1..6099
					 
						 
							 mol_type
							 other DNA
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							 synthetic construct
						
					
				
			
			 atgaaacggacagccgacggaagcgagttcgagtcaccaaagaagaagcggaaagtcgacaagaagtacagcatcggcctggacatcggcaccaactctgtgggctgggccgtgatcaccgacgagtacaaggtgcccagcaagaaattcaaggtgctgggcaacaccgaccggcacagcatcaagaagaacctgatcggagccctgctgttcgacagcggcgaaacagccgaggccacccggctgaagagaaccgccagaagaagatacaccagacggaagaaccggatctgctatctgcaagagatcttcagcaacgagatggccaaggtggacgacagcttcttccacagactggaagagtccttcctggtggaagaggataagaagcacgagcggcaccccatcttcggcaacatcgtggacgaggtggcctaccacgagaagtaccccaccatctaccacctgagaaagaaactggtggacagcaccgacaaggccgacctgcggctgatctatctggccctggcccacatgatcaagttccggggccacttcctgatcgagggcgacctgaaccccgacaacagcgacgtggacaagctgttcatccagctggtgcagacctacaaccagctgttcgaggaaaaccccatcaacgccagcggcgtggacgccaaggccatcctgtctgccagactgagcaagagcagaaagctggaaaatctgatcgcccagctgcccggcgagaagaagaatggcctgttcggaaacctgattgccctgagcctgggcctgacccccaacttcaagagcaacttcgacctggccgaggatgccaaactgcagctgagcaaggacacctacgacgacgacctggacaacctgctggcccagatcggcgaccagtacgccgacctgtttctggccgccaagaacctgtccgacgccatcctgctgagcgacatcctgagagtgaacaccgagatcaccaaggcccccctgagcgcctctatgatcaagagatacgacgagcaccaccaggacctgaccctgctgaaagctctcgtgcggcagcagctgcctgagaagtacaaagagattttcttcgaccagagcaagaacggctacgccggctacattgacggcggagccagccaggaagagttctacaagttcatcaagcccatcctggaaaagatggacggcaccgaggaactgctcgtgaagctgaagagagaggacctgctgcggaagcagcggaccttcgacaacggcagcatcccccaccagatccacctgggagagctgcacgccattctgcggcggcaggaagatttttacccattcctgaaggacaaccgggaaaagatcgagaagatcctgaccttccgcatcccctactacgtgggccctctggccaggggaaacagcagattcgcctggatgaccagaaagagcgaggaaaccatcaccccctggaacttcgaggaagtggtggacaagggcgcttccgcccagagcttcatcgagcggatgaccaacttcgataagaacctgcccaacgagaaggtgctgcccaagcacagcctgctgtacgagtacttcaccgtgtataacgagctgaccaaagtgaaatacgtgaccgagggaatgagaaagcccgccttcctgagcggcgagcagaaaaaggccatcgtggacctgctgttcaagaccaaccggaaagtgaccgtgaagcagctgaaagaggactacttcaagaaaatcgagtgcttcgactccgtggaaatctccggcgtggaagatcggttcaacgcctccctgggcacataccacgatctgctgaaaattatcaaggacaaggacttcctggacaatgaggaaaacgaggacattctggaagatatcgtgctgaccctgacactgtttgaggacagagagatgatcgaggaacggctgaaaacctatgcccacctgttcgacgacaaagtgatgaagcagctgaagcggcggagatacaccggctggggcaggctgagccggaagctgatcaacggcatccgggacaagcagtccggcaagacaatcctggatttcctgaagtccgacggcttcgccaacagaaacttcatgcagctgatccacgacgacagcctgacctttaaagaggacatccagaaagcccaggtgtccggccagggcgatagcctgcacgagcacattgccaatctggccggcagccccgccattaagaagggcatcctgcagacagtgaaggtggtggacgagctcgtgaaagtgatgggccggcacaagcccgagaacatcgtgatcgaaatggccagagagaaccagaccacccagaagggacagaagaacagccgcgagagaatgaagcggatcgaagagggcatcaaagagctgggcagccagatcctgaaagaacaccccgtggaaaacacccagctgcagaacgagaagctgtacctgtactacctgcagaatgggcgggatatgtacgtggaccaggaactggacatcaaccggctgtccgactacgatgtggacgctatcgtgcctcagagctttctgaaggacgactccatcgacaacaaggtgctgaccagaagcgacaagaaccggggcaagagcgacaacgtgccctccgaagaggtcgtgaagaagatgaagaactactggcggcagctgctgaacgccaagctgattacccagagaaagttcgacaatctgaccaaggccgagagaggcggcctgagcgaactggataaggccggcttcatcaagagacagctggtggaaacccggcagatcacaaagcacgtggcacagatcctggactcccggatgaacactaagtacgacgagaatgacaagctgatccgggaagtgaaagtgatcaccctgaagtccaagctggtgtccgatttccggaaggatttccagttttacaaagtgcgcgagatcaacaactaccaccacgcccacgacgcctacctgaacgccgtcgtgggaaccgccctgatcaaaaagtaccctaagctggaaagcgagttcgtgtacggcgactacaaggtgtacgacgtgcggaagatgatcgccaagagcgagcaggaaatcggcaaggctaccgccaagtacttcttctacagcaacatcatgaactttttcaagaccgagattaccctggccaacggcgagatccggaagcggcctctgatcgagacaaacggcgaaaccggggagatcgtgtgggataagggccgggattttgccaccgtgcggaaagtgctgagcatgccccaagtgaatatcgtgaaaaagaccgaggtgcagacaggcggcttcagcaaagagtctatcctgcccaagaggaacagcgataagctgatcgccagaaagaaggactgggaccctaagaagtacggcggcttcgacagccccaccgtggcctattctgtgctggtggtggccaaagtggaaaagggcaagtccaagaaactgaagagtgtgaaagagctgctggggatcaccatcatggaaagaagcagcttcgagaagaatcccatcgactttctggaagccaagggctacaaagaagtgaaaaaggacctgatcatcaagctgcctaagtactccctgttcgagctggaaaacggccggaagagaatgctggcctctgccggcgaactgcagaagggaaacgaactggccctgccctccaaatatgtgaacttcctgtacctggccagccactatgagaagctgaagggctcccccgaggataatgagcagaaacagctgtttgtggaacagcacaagcactacctggacgagatcatcgagcagatcagcgagttctccaagagagtgatcctggccgacgctaatctggacaaagtgctgtccgcctacaacaagcaccgggataagcccatcagagagcaggccgagaatatcatccacctgtttaccctgaccaatctgggagcccctgccgccttcaagtactttgacaccaccatcgaccggaagaggtacaccagcaccaaagaggtgctggacgccaccctgatccaccagagcatcaccggcctgtacgagacacggatcgacctgtctcagctgggaggtgactccggcggaagctctggtggcagcaagcggaccgccgacggctctgaattcgagagcggtggttcggccacagtggtgtccggccaaaagcaggaccgccagggcggagaacgcagaaggtcccagctcgatagggatcagtgtgcctactgcaaggagaagggccactgggccaaagactgcccgaaaaagccgcgcggcccacgcggcccaaggccacaaacatccctccttccaaagaagaagcggaaggtggagctcagcggaggatcttccggaggatctagcggctccgagacaccaggaacatccgaaagcgctacaccagaatctagcggaggctcttccggaggatctaggcctaccctcaacatcgaggatgagtatcgcctccacgaaacctccaaagaaccggacgtgtccctcggcagcacatggctcagcgacttcccacaagcgtgggccgaaaccggcggcatgggcctcgccgtccgccaagccccactcattatcccgctgaaggcgacctccacaccggtgtccatcaagcagtacccgatgagccaagaggcgaggctcgggattaagccgcacattcagcgcctcctcgatcaaggcattctcgtgccgtgccaatccccgtggaatacaccactcctcccggtcaaaaagccgggcaccaacgactatcgcccggtccaagatctccgcgaggtcaacaagcgcgtggaagatatccacccgaccgtcccgaacccgtataatctgctctccgggctcccaccatcccaccagtggtatacagtgctggacctcaaagacgccttcttctgtctccgcctccacccaacaagccagccgctcttcgccttcgagtggcgcgacccggagatgggcatctccggccaactgacatggacacgcctcccgcaaggcttcaagaacagcccgacactcttcaacgaggcgctccatagggacctcgcggattttcgcatccagcatccggacctcatcctcctccagtatgtggatgatctcctcctcgccgcgacctccgagctggattgtcaacaaggcacacgcgcgctcctccaaacactcgggaacctcggctatcgcgcgtccgcgaaaaaggcccaaatctgccagaagcaagtgaagtacctcgggtatctgctcaaggaaggccaacgctggctcaccgaagcgcgcaaagaaacagtgatggggcaaccgacaccgaaaacaccacgccagctgcgcgagtttctcggcaaagccggcttctgtcgcctcttcatcccgggctttgccgagatggccgcgccactctacccactcaccaagccgggcacactgtttaactgggggccggatcagcagaaagcctaccaagagatcaaacaagcgctcctcaccgccccagcgctcgggctcccagatctcacaaagccgttcgagctgttcgtcgatgagaagcaaggctacgcgaagggcgtgctcacacagaagctcggcccgtggaggaggccagtggcctatctctccaaaaaactcgatccagtggccgccggctggccaccgtgtctgcgcatggtcgccgcgattgccgtgctcacaaaggatgccggcaaactcacaatgggccagccgctggtgatcctcgcgccacatgccgtggaagccctcgtcaaacagccgccggataggtggctctccaatgcgcgcatgacccattaccaagcgctcctcctcgacaccgatcgcgtccagttcggcccagtggtcgccctcaatccggcgacactgctgccactcccagaggagggcctccaacacaactgtctggatattctcgcggaagcgcatggcacaaggccagacctcacagatcaaccgctcagcggcggcagcccgaagaagaaaaggaaggtgtga
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			 tgagacttttcaacaaaggataatttcgggaaacctcctcggattccattgcccagctatctgtcacttcatcgaaaggacagtagaaaaggaaggtggctcctacaaatgccatcattgcgataaaggaaaggctatcattcaagatctctctgccgacagtggtcccaaagatggacccccacccacgaggagcatcgtggaaaaagaagaggttccaaccacgtctacaaagcaagtggattgatgtgacatctccactgacgtaagggatgacgcacaatcccactatccttcgcaagacccttcctctatataaggaagttcatttcatttggagaggaca
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			 aagttgaaaacaatcttcaaaagtcccacatcgcttagataagaaaacgaagctgagtttatatacagctagagtcgaagtagtgatt
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			 atggagtcaaagattcaaatagaggacctaacagaactcgccgtaaagactggcgaacagttcatacagagtctcttacgactcaatgacaagaagaaaatcttcgtcaacatggtggagcacgacacacttgtctactccaaaaatatcaaagatacagtctcagaagatcaaagggcaattgagacttttcaacaaagggtaatatccggaaacctcctcggattccattgcccagctatctgtcactttattgtgaagatagtggaaaaggaaggtggctcctacaaatgccatcattgcgataaaggaaaggccatcgttgaagatgcctctgccgacagtggtcccaaagatggacccccacccacgaggagcatcgtggaaaaagaagatgttccaaccacatcttcaaagcaagtggattgatgtgattggcagacatactgtcccacaaatgaagatggaatctgtaaaagaaaacgcgtgaaataatgcgtctgacaaaggttaggtcggctgcctttaatcaataccaaagtggtccctaccacgatggaaaaactgtgcagtcggtttggctttttctgacgaacaaataagattcgtggccgacaggtgggggtccaccatgtgaaggcatcttcagactccaataatggagcaatgacgtaagggcttacgaaataagtaagggtagtttgggaaatgtccactcacccgtcagtctataaatacttagcccctccctcattgttaagggagcaaaatctcagagagatagtcctagagagagaaagagagcaagtagcctagaagtagtcaaggcggcgaagtattcaggcacgtggccaggaagaagaaaagccaagacgacgaaaacaggtaagagctaagcatctagaaagttgaaaacaatcttcaaaagtcccacatcgcttagataagaaaacgaagctgagtttatatacagctagagtcgaagtagtgatt
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			 aaagcagaatgctgagctaaaagaaaggctttttccattttcgagagacaatgagaaaagaagaagaagaagaagaagaagaagaagaagaaaagagtaaataataaagccccacaggaggcgaagttcttgtagctccatgttatctaagttattgatattgtttgccctatattttatttctgtcattgtgtatgttttgttcagtttcgatctccttgcaaaatgcagagattatgagatgaataaactaagttatattattatacgtgttaatattctcctcctctctctagctagccttttgttttctctttttcttatttgattttctttaaatcaatccattttaggagagggccagggagtgatccagcaaaacatgaagattagaagaaacttccctcttttttttcctgaaaacaatttaacgtcgagatttatctctttttgtaatggaatcatttctacagttatgacaccaactcggtccatttgcacccctaatcataatagctttaatatttcaagatattattaagttaacgttgtcaatatcctggaaattttgcaaaatgaatcaagcctatatggctgtaatatgaatttaaaagcagctcgatgtggtggtaatatgtaatttacttgattctaaaaaaatatcccaagtattaataatttctgctaggaagaaggttagctacgatttacagcaaagccagaatacaaagaaccataaagtgattgaagctcgaaatatacgaaggaacaaatatttttaaaaaaatacgcaatgacttggaacaaaagaaagtgatatattttttgttcttaaacaagcatcccctctaaagaatggcagttttcctttgcatgtaactattatgctcccttcgttacaaaaattttggactactattgggaacttcttctgaaaatagtg
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			 aaagcagaatgctgagctaaaagaaaggctttttccattttcgagagacaatgagaaaagaagaagaagaagaagaagaagaagaagaagaaaagagtaaataataaagccccacaggaggcgaagttcttgtagctccatgttatctaagttattgatattgtttgccctatattttatttctgtcattgtgtatgttttgttcagtttcgatctccttgcaaaatgcagagattatgagatgaataaactaagttatattattatacgtgttaatattctcctcctctctctagctagccttttgttttctctttttcttatttgattttctttaaatcaatccattttaggagagggccagggagtgatccagcaaaacatgaagattagaagaaacttccctcttttttttcctgaaaacaatttaacgtcgagatttatctctttttgtaatggaatcatttctacagttatgacgtccgcaaaaatcaccagtctctctctacaaatctatctctctctatttttctccagaataatgtgtgagtagttcccagataagggaattagggttcttatagggtttcgctcatgtgttgagcatataagaaacccttagtatgtatttgtatttgtaaaatacttctatcaataaaatttctaattcctaaaaccaaaatccagtgacaccaactcggtccatttgcacccctaatcataatagctttaatatttcaagatattattaagttaacgttgtcaatatcctggaaattttgcaaaatgaatcaagcctatatggctgtaatatgaatttaaaagcagctcgatgtggtggtaatatgtaatttacttgattctaaaaaaatatcccaagtattaataatttctgctaggaagaaggttagctacgatttacagcaaagccagaatacaaagaaccataaagtgattgaagctcgaaatatacgaaggaacaaatatttttaaaaaaatacgcaatgacttggaacaaaagaaagtgatatattttttgttcttaaacaagcatcccctctaaagaatggcagttttcctttgcatgtaactattatgctcccttcgttacaaaaattttggactactattgggaacttcttctgaaaatagtg
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			 ctattacaggtcaagtgcca
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			 tcagtaccaatcatcctcct
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			 gagataatattagaagtagg
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			 aaaagaagcgttacaggcca
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			 tctcgaagtgccactgtccc
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			 attgtgcaagaaacttagtg
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			 atcatcatgttttcatttgt
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			 caactattccttggaaatgc
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			 acagtaactgctgctgtcaa
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			 cttgaagcaatctttaattc
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			 agctccttcaacgttctcaa
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			 tagagaagtatgctcctgaa
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			 gttccaccggaagtaaaaac
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			 agaaaaaccagatgctggaa
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			 caatcatcctcctagacacttgacct
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			 gtgctacaggtcaagtgtctaggaggatgattgg
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			 aatatcttgttcctatgacttctaatattat
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			 gaagtgccactgtttcaggcctgtaacgc
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			 tcgaagtgccactggcctgtaacgc
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			 gcgttacaggcctgaaacagtggca
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			 aattaattggacctcacaattttcactaagtttcttgc
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			 tatcaacttttgcagactgtggtttcttacctacaaatgaaaacatg
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			 tgctgctgtcaaagaacgcattgcgattcctgcatttccaaggaa
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			 gaaatgcaggaatcgcaatgcgttctttgacagcagca
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			 gtggattcaccatatcagaattaaagattgct
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			 tcactaatatcttacatctaagaacgttgaa
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			 aagatgatggattaaggagcatac
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			 ggaaccgacaaaccagattttacttccg
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			 acactctttccctacacgacgctcttccgatctctatatgatgggagaatatatgtg
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			 gtgactggagttcagacgtgtgctcttccgatctaagtctgatgaaaggagcagctg
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			 DNA
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			 ctttggtgcgcatgagtctaa
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			 acggtcaggtccataccaca
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			 acactctttccctacacgacgctcttccgatctaaatggggcccctccagatatt
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			 gtgactggagttcagacgtgtgctcttccgatctctaacaactgtggctgagctac
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			 acaaagattatgagctagggaatgt
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			 ccttcagaattccactccaatga
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			 tgagttacttacaaccttgtgct
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			 gtaatttatcaccagggcaactattatc
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			 gtgactggagttcagacgtgtgctcttccgatctaaacaaatggcacgaagaagg
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			 ggagtctatataagaagtgtgttaggg
		
	
	 
		 
			 26
			 DNA
			 PAT
			 
				 
					 source
					 1..26
					 
						 
							 mol_type
							 other DNA
						
						 
							 organism
							 synthetic construct
						
					
				
			
			 tcattaagaagaagtccagaagaaga
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			 acactctttccctacacgacgctcttccgatctcagagccaaagcctcgat
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			 gtgactggagttcagacgtgtgctcttccgatctagcatcacctacttgaccatatt
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			 ccggttagtgatactcaggtattg
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			 tgactgcttcctaagatgctaaa
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			 acactctttccctacacgacgctcttccgatctctcgacgtttttctctttcaacagat
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			 gtgactggagttcagacgtgtgctcttccgatctcacttattaaaaacttatgtaaatctaac
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			 ctttcaggttcttatcgttggattc
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			 aggttagctaggtagattaggtagt
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			 acactctttccctacacgacgctcttccgatctggagacagttcataattggagagattat
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			 gtgactggagttcagacgtgtgctcttccgatctttgaagtatgactcagatagca
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			 aagtagtggacaaacataaagtagtgg
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			 aataatctatgtcgaacctctttcgg
		
	
	 
		 
			 58
			 DNA
			 PAT
			 
				 
					 source
					 1..58
					 
						 
							 mol_type
							 other DNA
						
						 
							 organism
							 synthetic construct
						
					
				
			
			 acactctttccctacacgacgctcttccgatctatatcctaacggggcgaggccaaat
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			 gtgactggagttcagacgtgtgctcttccgatctgcatgatccaattagtttttacccct
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			 gtgaatattattgctggcctgtt
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			 caactagtacaacaggtctcgt
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			 acactctttccctacacgacgctcttccgatctggtgctgtttcttcagggaa
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			 gtgactggagttcagacgtgtgctcttccgatcttagccatctcaagctgttcaag
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			 gactctaactaatctgtggtggtt
		
	
	 
		 
			 22
			 DNA
			 PAT
			 
				 
					 source
					 1..22
					 
						 
							 mol_type
							 other DNA
						
						 
							 organism
							 synthetic construct
						
					
				
			
			 gaaacgaactccgggaatatct
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			 acactctttccctacacgacgctcttccgatctctgcttacatatcttaaaaacatctat
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			 gtgactggagttcagacgtgtgctcttccgatctgcaatctttttcccattcttgatgag
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			 tgagagagcatacacaagcatag
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			 tgagaagcaagatggtgttagg
		
	
	 
		 
			 56
			 DNA
			 PAT
			 
				 
					 source
					 1..56
					 
						 
							 mol_type
							 other DNA
						
						 
							 organism
							 synthetic construct
						
					
				
			
			 acactctttccctacacgacgctcttccgatctggtttttggcccttgcatttaac
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			 gtgactggagttcagacgtgtgctcttccgatctggaacgaatgcagcaatcttcttc
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			 ctacagttctaggtgtgcactaat
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			 cgaccaaatccagcaatcaac
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			 acactctttccctacacgacgctcttccgatctctccaagtcatgcagaattaacac
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			 acactctttccctacacgacgctcttccgatctctccaagtcatgcagaattaacac
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			 gctacaaatcttgttagtggtcttgcggatgctttgttagatagtattccgattgttgctattacaggtcaagtgccaaggaggatgattggtactgatgcgttccaggaaacgcctattgttgaggtaacgagatctattacgaagca
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			 aggtcaagtgtctaggaggatgattg
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			 caatcatcctcctagacacttgacct
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			 aggacctgagacagtagaggacttcgctaaaatggagttgcaggaaattcgagataatattagaagtaggaggaacaagatatttttgcatatggaggaggtctgtgtttttttttcttccttctcaaaattcgtatttattactgtgatgtcta
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			 ataatattagaagtcataggaacaagatatt
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			 aatatcttgttcctatgacttctaatattat
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			 tttcagcttcagtgcagaagccaaaacaaaagaagcgttacaggccagggacagtggcacttcgagaaatcagacactttcagaagacgtgggatcttcttattcgaataagaagatcccacgtcttctgaaagtgtctgatttctcgaagtgccactgtccctggcctgtaacgcttcttttgttttggcttctgcactgaagctgaaa
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			 gcgttacaggcctgaaacagtggcacttc
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			 gcgttacaggccagtggcacttcga
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			 tctgatttctcgaagtgccactgtttcaggcctgtaacgcttcttttgcaaaagaagcgttacaggcctgaaacagtggcacttcgagaaatcaga
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			 tctgatttctcgaagtgccactggcctgtaacgcttcttttgcaaaagaagcgttacaggccagtggcacttcgagaaatcaga
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			 taaatggggcccctccagatatttttccaacagttattctttatatataagtatataaattgtgcaagaaacttagtgaggtccaattaattaaaagagaaattaagcaatagagaaaatggcagcaacaggtagctcagccacagttgttagag
		
	
	 
		 
			 38
			 DNA
			 PAT
			 
				 
					 source
					 1..38
					 
						 
							 mol_type
							 other DNA
						
						 
							 organism
							 synthetic construct
						
					
				
			
			 gcaagaaacttagtgaaaattgtgaggtccaattaatt
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			 aattaattggacctcacaattttcactaagtttcttgc
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			 cttgagggataagaatgagaagaagacctgaatttttcttgaaaatcatcatgttttcatttgtaggtaaaaaaccacaatttgcaaaagttgatactgtggtgaatagtgaaaaagtatgtaaattaaggcctttttggtcaaggatttgtttggcg
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			 tatcaacttttgcagactgtggtttcttacctacaaatgaaaacatg
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			 accacagtatcaacttttgcagactgtggtttcttacctacaaatgaaaacatg
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			 ggcagtttcctgtcggtaaaaagtctgaggaagaaatccaactattccttggaaatgcaggaacagcaatgcgtccgttgacagcagcagttactgtagctggaggacattcaaggtctttcaatcgttccttcttcgtgccatttgtttaacgattgaaagaccttgaatgtcctccagctacagtaactgctgctgtcaacggacgcattgctgttcctgcatttccaaggaatagttggatttcttcctcagacttt
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			 ttccttggaaatgcaggaatcgcaatgcgttctttgacagcagca
		
	
	 
		 
			 112
			 DNA
			 PAT
			 
				 
					 source
					 1..112
					 
						 
							 mol_type
							 other DNA
						
						 
							 organism
							 synthetic construct
						
					
				
			
			 tacagtaactgctgctgtcaaagaacgcattgcgattcctgcatttccaaggaatatattccttggaaatgcaggaatcgcaatgcgttctttgacagcagcagttactgta
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			 cagagccaaagcctcgatggaatccaagacctgagcaaattcgtatacttgaagcaatctttaattcaggcatggtgaatccaccaagggatgagataaggaaaatccgagctaaacttcaagaatatggtcaagtaggtgatgcta
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			 agcaatctttaattctgatatggtgaatccac
		
	
	 
		 
			 32
			 DNA
			 PAT
			 
				 
					 source
					 1..32
					 
						 
							 mol_type
							 other DNA
						
						 
							 organism
							 synthetic construct
						
					
				
			
			 gtggattcaccatatcagaattaaagattgct
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			 tctcgacgtttttctctttcaacagatgaactacaatgagtatgtgaggctaaaagctagagttgagctccttcaacgttctcaaaggtaagatattagtgatgtaattaaatgattttagttagatttacataagtttttaataagtga
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			 ttcaacgttcttagatgtaagatattagtga
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			 tcactaatatcttacatctaagaacgttgaa
		
	
	 
		 
			 169
			 DNA
			 PAT
			 
				 
					 source
					 1..169
					 
						 
							 mol_type
							 other DNA
						
						 
							 organism
							 synthetic construct
						
					
				
			
			 ggagacagttcataattggagagattatctcagacttcattgttatcctctagagaagtatgctcctgaatggccttctaatccatcatctttcaggtaaacaccattaattaactgtttaattactttctttatgttaatatacattgctatctgagtcatacttcaa
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			 cctctagagaagtatgctccttaatccatcatctttcaggta
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			 tacctgaaagatgatggattaaggagcatacttctctagaggaagatgatggattaaggagcatac
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			 tttggtggtttaccgccgtaaaaaacgagcgccttttttaccccaaccttttgtgttccaccggaagtaaaaaccggcttgtcggttccggtagccttccaataacccgatgttgcagcccg
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			 ggaaccgacaaaccagattttacttccg
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			 gaaggctaccggaaccgacaaaccagattttacttccggtggaacaca
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			 aagtaagatttgggaagaagatgaagaagaaaaaccagatgctggaatggatgagcttttagctgttttgggttataaagtgaagtcgtctgatatggcggatgttgctcaaaaa
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			 ccagatgctggtatggatgagcttttagttttgggttataaa
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			 cttcactttataacccaaaactaaaagctcatccataccagcatctggtttttcttct
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			 tctgcttacatatcttaaaaacatctataattgtatctaacctgtgaagttgctaatatgtgtttgcagaggtattgaggctaaacagccaaattctgctattcgtaaatgtgctagggttcaactcatcaagaatgggaaaaagattgcatgagttgaaccctagcacatttacgaatagcagaatttggctgtttagcctcaatacctctgcaaacacatattagcaacttcacaggttagatacaatt
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			 ttgcagaggtattgaggctagacagcctaactctgctattcgtaaatgtgc
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			 gtattgaggctagacagcctaactctgctattc
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			 tggtttttggcccttgcatttaaccaatcaaaacaatttgaaatgatttttgcagaggtattgaggctaagcagcccaattctgctattcgtaaatgtgctagggttcaattgatcaaaaatgggaagaagattgctgcattcgttccccatttttgatcaattgaaccctagcacatttacgaatagcagaattgggctgcttagcctcaatacctctgcaaaaatcatttcaaattgttttgattg
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					 source
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			 ttgcagaggtattgaggctagacagcctaactctgctattcgtaaatgtgct
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			 gtattgaggctagacagcctaactctgctattc
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			 tctccaagtcatgcagaattaacacttggctctaatgttcaaacttgctggaatgtttgtgcagaggtattgaagctaagcagccgaattctgccattcgtaaatgtgctagggttcaactcatcaaaaatgggaagaagattgctgccatgagttgaaccctagcacatttacgaatggcagaattcggctgcttagcttcaatacctctgcacaaacattccagcaagtttgaacattagagccaa
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			 DNA
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					 source
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			 tgtttgtgcagaggtattgaggctagacagcctaactctgctattcgtaaatgtgctagggt
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			 DNA
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			 gtattgaggctagacagcctaactctgctattc
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			 atgaaacggacagccgacggaagcgagttcgagtcaccaaagaagaagcggaaagtcgacaagaagtacagcatcggcctggacatcggcaccaactctgtgggctgggccgtgatcaccgacgagtacaaggtgcccagcaagaaattcaaggtgctgggcaacaccgaccggcacagcatcaagaagaacctgatcggagccctgctgttcgacagcggcgaaacagccgaggccacccggctgaagagaaccgccagaagaagatacaccagacggaagaaccggatctgctatctgcaagagatcttcagcaacgagatggccaaggtggacgacagcttcttccacagactggaagagtccttcctggtggaagaggataagaagcacgagcggcaccccatcttcggcaacatcgtggacgaggtggcctaccacgagaagtaccccaccatctaccacctgagaaagaaactggtggacagcaccgacaaggccgacctgcggctgatctatctggccctggcccacatgatcaagttccggggccacttcctgatcgagggcgacctgaaccccgacaacagcgacgtggacaagctgttcatccagctggtgcagacctacaaccagctgttcgaggaaaaccccatcaacgccagcggcgtggacgccaaggccatcctgtctgccagactgagcaagagcagaaagctggaaaatctgatcgcccagctgcccggcgagaagaagaatggcctgttcggaaacctgattgccctgagcctgggcctgacccccaacttcaagagcaacttcgacctggccgaggatgccaaactgcagctgagcaaggacacctacgacgacgacctggacaacctgctggcccagatcggcgaccagtacgccgacctgtttctggccgccaagaacctgtccgacgccatcctgctgagcgacatcctgagagtgaacaccgagatcaccaaggcccccctgagcgcctctatgatcaagagatacgacgagcaccaccaggacctgaccctgctgaaagctctcgtgcggcagcagctgcctgagaagtacaaagagattttcttcgaccagagcaagaacggctacgccggctacattgacggcggagccagccaggaagagttctacaagttcatcaagcccatcctggaaaagatggacggcaccgaggaactgctcgtgaagctgaagagagaggacctgctgcggaagcagcggaccttcgacaacggcagcatcccccaccagatccacctgggagagctgcacgccattctgcggcggcaggaagatttttacccattcctgaaggacaaccgggaaaagatcgagaagatcctgaccttccgcatcccctactacgtgggccctctggccaggggaaacagcagattcgcctggatgaccagaaagagcgaggaaaccatcaccccctggaacttcgaggaagtggtggacaagggcgcttccgcccagagcttcatcgagcggatgaccaacttcgataagaacctgcccaacgagaaggtgctgcccaagcacagcctgctgtacgagtacttcaccgtgtataacgagctgaccaaagtgaaatacgtgaccgagggaatgagaaagcccgccttcctgagcggcgagcagaaaaaggccatcgtggacctgctgttcaagaccaaccggaaagtgaccgtgaagcagctgaaagaggactacttcaagaaaatcgagtgcttcgactccgtggaaatctccggcgtggaagatcggttcaacgcctccctgggcacataccacgatctgctgaaaattatcaaggacaaggacttcctggacaatgaggaaaacgaggacattctggaagatatcgtgctgaccctgacactgtttgaggacagagagatgatcgaggaacggctgaaaacctatgcccacctgttcgacgacaaagtgatgaagcagctgaagcggcggagatacaccggctggggcaggctgagccggaagctgatcaacggcatccgggacaagcagtccggcaagacaatcctggatttcctgaagtccgacggcttcgccaacagaaacttcatgcagctgatccacgacgacagcctgacctttaaagaggacatccagaaagcccaggtgtccggccagggcgatagcctgcacgagcacattgccaatctggccggcagccccgccattaagaagggcatcctgcagacagtgaaggtggtggacgagctcgtgaaagtgatgggccggcacaagcccgagaacatcgtgatcgaaatggccagagagaaccagaccacccagaagggacagaagaacagccgcgagagaatgaagcggatcgaagagggcatcaaagagctgggcagccagatcctgaaagaacaccccgtggaaaacacccagctgcagaacgagaagctgtacctgtactacctgcagaatgggcgggatatgtacgtggaccaggaactggacatcaaccggctgtccgactacgatgtggacgctatcgtgcctcagagctttctgaaggacgactccatcgacaacaaggtgctgaccagaagcgacaagaaccggggcaagagcgacaacgtgccctccgaagaggtcgtgaagaagatgaagaactactggcggcagctgctgaacgccaagctgattacccagagaaagttcgacaatctgaccaaggccgagagaggcggcctgagcgaactggataaggccggcttcatcaagagacagctggtggaaacccggcagatcacaaagcacgtggcacagatcctggactcccggatgaacactaagtacgacgagaatgacaagctgatccgggaagtgaaagtgatcaccctgaagtccaagctggtgtccgatttccggaaggatttccagttttacaaagtgcgcgagatcaacaactaccaccacgcccacgacgcctacctgaacgccgtcgtgggaaccgccctgatcaaaaagtaccctaagctggaaagcgagttcgtgtacggcgactacaaggtgtacgacgtgcggaagatgatcgccaagagcgagcaggaaatcggcaaggctaccgccaagtacttcttctacagcaacatcatgaactttttcaagaccgagattaccctggccaacggcgagatccggaagcggcctctgatcgagacaaacggcgaaaccggggagatcgtgtgggataagggccgggattttgccaccgtgcggaaagtgctgagcatgccccaagtgaatatcgtgaaaaagaccgaggtgcagacaggcggcttcagcaaagagtctatcctgcccaagaggaacagcgataagctgatcgccagaaagaaggactgggaccctaagaagtacggcggcttcgacagccccaccgtggcctattctgtgctggtggtggccaaagtggaaaagggcaagtccaagaaactgaagagtgtgaaagagctgctggggatcaccatcatggaaagaagcagcttcgagaagaatcccatcgactttctggaagccaagggctacaaagaagtgaaaaaggacctgatcatcaagctgcctaagtactccctgttcgagctggaaaacggccggaagagaatgctggcctctgccggcgaactgcagaagggaaacgaactggccctgccctccaaatatgtgaacttcctgtacctggccagccactatgagaagctgaagggctcccccgaggataatgagcagaaacagctgtttgtggaacagcacaagcactacctggacgagatcatcgagcagatcagcgagttctccaagagagtgatcctggccgacgctaatctggacaaagtgctgtccgcctacaacaagcaccgggataagcccatcagagagcaggccgagaatatcatccacctgtttaccctgaccaatctgggagcccctgccgccttcaagtactttgacaccaccatcgaccggaagaggtacaccagcaccaaagaggtgctggacgccaccctgatccaccagagcatcaccggcctgtacgagacacggatcgacctgtctcagctgggaggtgactccggcggaagctctggtggcagcaagcggaccgccgacggctctgaattcgagagccctaagaagaaaagaaaggtgagcggaggctctagcggcggaagcaccctgaacattgaagatgagtatagactgcatgaaacaagcaaggaacccgacgtgtccctgggctccacctggctgtccgactttccccaggcctgggccgagacaggaggaatgggcctggccgtgcggcaggcacccctgatcatccctctgaaggccacctctacacccgtgagcatcaagcagtaccctatgtctcaggaggccagactgggcatcaagcctcacatccagaggctgctggaccagggcatcctggtgccatgccagagcccctggaacacaccactgctgcccgtgaagaagccaggcaccaatgactatagacccgtgcaggatctgagagaggtgaacaagagggtggaggatatccaccccaccgtgcccaacccttacaatctgctgtccggcctgcccccttctcaccagtggtatacagtgctggacctgaaggatgccttcttttgtctgagactgcaccctaccagccagccactgttcgcctttgagtggagggaccctgagatgggcatctctggccagctgacctggacacgcctgcctcagggcttcaagaatagcccaacactgtttaacgaggccctgcaccgcgacctggcagatttccggatccagcacccagatctgatcctgctgcagtacgtggacgatctgctgctggccgccaccagcgagctggattgccagcagggaacacgcgccctgctgcagaccctgggaaacctgggatatagggcatccgccaagaaggcccagatctgtcagaagcaggtgaagtacctgggctatctgctgaaggagggccagagatggctgacagaggccaggaaggagacagtgatgggccagccaacacccaagaccccaagacagctgagggagttcctgggcaaagcaggattttgcaggctgttcatcccaggattcgcagagatggcagcacctctgtacccactgaccaagccgggcaccctgtttaattggggccctgaccagcagaaggcctatcaggagatcaagcaggccctgctgacagcaccagccctgggcctgccagacctgaccaagcctttcgagctgtttgtggatgagaagcagggctacgccaagggcgtgctgacccagaagctgggaccatggagacggcccgtggcctatctgtccaagaagctggacccagtggcagcaggatggccaccatgcctgaggatggtggcagcaatcgccgtgctgacaaaggatgccggcaagctgaccatgggacagccactggtcatcctggcaccacacgcagtggaggccctggtgaagcagcctccagatcgctggctgtctaacgcccggatgacacactaccaggccctgctgctggacaccgatcgcgtgcagtttggccctgtggtggccctgaatccagccaccctgctgcctctgccagaggagggcctgcagcacaactgtctggacatcctggcagaggcacacggaacaaggccagacctgaccgatcagcccctgcctgacgccgatcacacatggtataccgatggaagctccctgctgcaggagggccagaggaaggcaggagcagcagtgaccacagagacagaagtgatctgggccaaggccctgccagcaggcacatccgcccagcgggccgagctgatcgccctgacccaggccctgaagatggccgagggcaagaagctgaacgtgtacacagactccagatatgccttcgccaccgcacacatccacggagagatctacaggcgccggggctggctgacctctgagggcaaggagatcaagaacaaggatgagatcctggccctgctgaaggccctgtttctgcccaagcggctgagcatcatccactgtcctggacaccagaagggacactccgccgaggcaaggggcaatcggatggccgaccaggccgccagaaaggctgctattactgaaactcccgacacttccactctgctgattgaaaactcctccccttctggcggctcaaaaagaaccgccgacggcagcgaattcgagtctcccaagaagaagaggaaagtcggctctggccctgccgctaagagagtgaagctggacgccacagtggtgtccggccaaaagcaggaccgccagggcggagaacgcagaaggtcccagctcgatagggatcagtgtgcctactgcaaggagaagggccactgggccaaagactgcccgaaaaagccgcgcggcccacgcggcccaaggccacaaacatccctcctttaa
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			 atgaaacggacagccgacggaagcgagttcgagtcaccaaagaagaagcggaaagtcgacaagaagtacagcatcggcctggacatcggcaccaactctgtgggctgggccgtgatcaccgacgagtacaaggtgcccagcaagaaattcaaggtgctgggcaacaccgaccggcacagcatcaagaagaacctgatcggagccctgctgttcgacagcggcgaaacagccgaggccacccggctgaagagaaccgccagaagaagatacaccagacggaagaaccggatctgctatctgcaagagatcttcagcaacgagatggccaaggtggacgacagcttcttccacagactggaagagtccttcctggtggaagaggataagaagcacgagcggcaccccatcttcggcaacatcgtggacgaggtggcctaccacgagaagtaccccaccatctaccacctgagaaagaaactggtggacagcaccgacaaggccgacctgcggctgatctatctggccctggcccacatgatcaagttccggggccacttcctgatcgagggcgacctgaaccccgacaacagcgacgtggacaagctgttcatccagctggtgcagacctacaaccagctgttcgaggaaaaccccatcaacgccagcggcgtggacgccaaggccatcctgtctgccagactgagcaagagcagaaagctggaaaatctgatcgcccagctgcccggcgagaagaagaatggcctgttcggaaacctgattgccctgagcctgggcctgacccccaacttcaagagcaacttcgacctggccgaggatgccaaactgcagctgagcaaggacacctacgacgacgacctggacaacctgctggcccagatcggcgaccagtacgccgacctgtttctggccgccaagaacctgtccgacgccatcctgctgagcgacatcctgagagtgaacaccgagatcaccaaggcccccctgagcgcctctatgatcaagagatacgacgagcaccaccaggacctgaccctgctgaaagctctcgtgcggcagcagctgcctgagaagtacaaagagattttcttcgaccagagcaagaacggctacgccggctacattgacggcggagccagccaggaagagttctacaagttcatcaagcccatcctggaaaagatggacggcaccgaggaactgctcgtgaagctgaagagagaggacctgctgcggaagcagcggaccttcgacaacggcagcatcccccaccagatccacctgggagagctgcacgccattctgcggcggcaggaagatttttacccattcctgaaggacaaccgggaaaagatcgagaagatcctgaccttccgcatcccctactacgtgggccctctggccaggggaaacagcagattcgcctggatgaccagaaagagcgaggaaaccatcaccccctggaacttcgaggaagtggtggacaagggcgcttccgcccagagcttcatcgagcggatgaccaacttcgataagaacctgcccaacgagaaggtgctgcccaagcacagcctgctgtacgagtacttcaccgtgtataacgagctgaccaaagtgaaatacgtgaccgagggaatgagaaagcccgccttcctgagcggcgagcagaaaaaggccatcgtggacctgctgttcaagaccaaccggaaagtgaccgtgaagcagctgaaagaggactacttcaagaaaatcgagtgcttcgactccgtggaaatctccggcgtggaagatcggttcaacgcctccctgggcacataccacgatctgctgaaaattatcaaggacaaggacttcctggacaatgaggaaaacgaggacattctggaagatatcgtgctgaccctgacactgtttgaggacagagagatgatcgaggaacggctgaaaacctatgcccacctgttcgacgacaaagtgatgaagcagctgaagcggcggagatacaccggctggggcaggctgagccggaagctgatcaacggcatccgggacaagcagtccggcaagacaatcctggatttcctgaagtccgacggcttcgccaacagaaacttcatgcagctgatccacgacgacagcctgacctttaaagaggacatccagaaagcccaggtgtccggccagggcgatagcctgcacgagcacattgccaatctggccggcagccccgccattaagaagggcatcctgcagacagtgaaggtggtggacgagctcgtgaaagtgatgggccggcacaagcccgagaacatcgtgatcgaaatggccagagagaaccagaccacccagaagggacagaagaacagccgcgagagaatgaagcggatcgaagagggcatcaaagagctgggcagccagatcctgaaagaacaccccgtggaaaacacccagctgcagaacgagaagctgtacctgtactacctgcagaatgggcgggatatgtacgtggaccaggaactggacatcaaccggctgtccgactacgatgtggacgctatcgtgcctcagagctttctgaaggacgactccatcgacaacaaggtgctgaccagaagcgacaagaaccggggcaagagcgacaacgtgccctccgaagaggtcgtgaagaagatgaagaactactggcggcagctgctgaacgccaagctgattacccagagaaagttcgacaatctgaccaaggccgagagaggcggcctgagcgaactggataaggccggcttcatcaagagacagctggtggaaacccggcagatcacaaagcacgtggcacagatcctggactcccggatgaacactaagtacgacgagaatgacaagctgatccgggaagtgaaagtgatcaccctgaagtccaagctggtgtccgatttccggaaggatttccagttttacaaagtgcgcgagatcaacaactaccaccacgcccacgacgcctacctgaacgccgtcgtgggaaccgccctgatcaaaaagtaccctaagctggaaagcgagttcgtgtacggcgactacaaggtgtacgacgtgcggaagatgatcgccaagagcgagcaggaaatcggcaaggctaccgccaagtacttcttctacagcaacatcatgaactttttcaagaccgagattaccctggccaacggcgagatccggaagcggcctctgatcgagacaaacggcgaaaccggggagatcgtgtgggataagggccgggattttgccaccgtgcggaaagtgctgagcatgccccaagtgaatatcgtgaaaaagaccgaggtgcagacaggcggcttcagcaaagagtctatcctgcccaagaggaacagcgataagctgatcgccagaaagaaggactgggaccctaagaagtacggcggcttcgacagccccaccgtggcctattctgtgctggtggtggccaaagtggaaaagggcaagtccaagaaactgaagagtgtgaaagagctgctggggatcaccatcatggaaagaagcagcttcgagaagaatcccatcgactttctggaagccaagggctacaaagaagtgaaaaaggacctgatcatcaagctgcctaagtactccctgttcgagctggaaaacggccggaagagaatgctggcctctgccggcgaactgcagaagggaaacgaactggccctgccctccaaatatgtgaacttcctgtacctggccagccactatgagaagctgaagggctcccccgaggataatgagcagaaacagctgtttgtggaacagcacaagcactacctggacgagatcatcgagcagatcagcgagttctccaagagagtgatcctggccgacgctaatctggacaaagtgctgtccgcctacaacaagcaccgggataagcccatcagagagcaggccgagaatatcatccacctgtttaccctgaccaatctgggagcccctgccgccttcaagtactttgacaccaccatcgaccggaagaggtacaccagcaccaaagaggtgctggacgccaccctgatccaccagagcatcaccggcctgtacgagacacggatcgacctgtctcagctgggaggtgactccggcggaagctctggtggcagcaagcggaccgccgacggctctgaattcgagagcgccacagtggtgtccggccaaaagcaggaccgccagggcggagaacgcagaaggtcccagctcgatagggatcagtgtgcctactgcaaggagaagggccactgggccaaagactgcccgaaaaagccgcgcggcccacgcggcccaaggccacaaacatccctccttccaaagaagaagcggaaggtggagctcagcggaggatcttccggaggatctagcggctccgagacaccaggaacatccgaaagcgctacaccagaatctagcggaggctcttccggaggatctaggcctaccctgaacattgaagatgagtatagactgcatgaaacaagcaaggaacccgacgtgtccctgggctccacctggctgtccgactttccccaggcctgggccgagacaggaggaatgggcctggccgtgcggcaggcacccctgatcatccctctgaaggccacctctacacccgtgagcatcaagcagtaccctatgtctcaggaggccagactgggcatcaagcctcacatccagaggctgctggaccagggcatcctggtgccatgccagagcccctggaacacaccactgctgcccgtgaagaagccaggcaccaatgactatagacccgtgcaggatctgagagaggtgaacaagagggtggaggatatccaccccaccgtgcccaacccttacaatctgctgtccggcctgcccccttctcaccagtggtatacagtgctggacctgaaggatgccttcttttgtctgagactgcaccctaccagccagccactgttcgcctttgagtggagggaccctgagatgggcatctctggccagctgacctggacacgcctgcctcagggcttcaagaatagcccaacactgtttaacgaggccctgcaccgcgacctggcagatttccggatccagcacccagatctgatcctgctgcagtacgtggacgatctgctgctggccgccaccagcgagctggattgccagcagggaacacgcgccctgctgcagaccctgggaaacctgggatatagggcatccgccaagaaggcccagatctgtcagaagcaggtgaagtacctgggctatctgctgaaggagggccagagatggctgacagaggccaggaaggagacagtgatgggccagccaacacccaagaccccaagacagctgagggagttcctgggcaaagcaggattttgcaggctgttcatcccaggattcgcagagatggcagcacctctgtacccactgaccaagccgggcaccctgtttaattggggccctgaccagcagaaggcctatcaggagatcaagcaggccctgctgacagcaccagccctgggcctgccagacctgaccaagcctttcgagctgtttgtggatgagaagcagggctacgccaagggcgtgctgacccagaagctgggaccatggagacggcccgtggcctatctgtccaagaagctggacccagtggcagcaggatggccaccatgcctgaggatggtggcagcaatcgccgtgctgacaaaggatgccggcaagctgaccatgggacagccactggtcatcctggcaccacacgcagtggaggccctggtgaagcagcctccagatcgctggctgtctaacgcccggatgacacactaccaggccctgctgctggacaccgatcgcgtgcagtttggccctgtggtggccctgaatccagccaccctgctgcctctgccagaggagggcctgcagcacaactgtctggacatcctggcagaggcacacggaacaaggccagacctgaccgatcagcccctgtctggcggctcaaaaagaaccgccgacggcagcgaattcgagtctcccaagaagaagaggaaagtcggctctggccctgccgctaagagagtgaagctggactaa
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			 ctattacaggtcaagtgccagtttaagagctaggccaacatgaggatcacccatgtctgcagggcctagcaagtttaaataaggctagtccgttatcaacttgaaaaagtggcaccgagtcggtgcaatcatcctcctagacacttgacctgtagggaacatgaggatcacccatgttccc
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			 gcaccagtggtctagtggtagaatagtaccctgccacggtacagacccgggttcgattcccggctggtgcacctaacccataggcgtttccgtttaagagctatgctggaaacagcatagcaagtttaaataaggctagtccgttatcgacttgaaaaagtcgcaccgagtcggtgccgcggttctatctagttacgcgttaaaccaactagaaggccggcatggtcccagcctcctcgctggcgccggctgggcaacatgcttcggcatggcgaatgggac
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			 gcaccagtggtctagtggtagaatagtaccctgccacggtacagacccgggttcgattcccggctggtgcannnnnnnnnnnnnnnnnnngtttaagagctatgctggaaacagcatagcaagtttaaataaggctagtccgttatcgacttgaaaaagtcgcaccgagtcggtgcnnnnnnnnnnnnnnnnnnnncgcggttctatctagttacgcgttaaaccaactagaaggccggcatggtcccagcctcctcgctggcgccggctgggcaacatgcttcggcatggcgaatgggac
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			 atgaaacggacagccgacggaagcgagttcgagtcaccaaagaagaagcggaaagtcgacaagaagtacagcatcggcctggacatcggcaccaactctgtgggctgggccgtgatcaccgacgagtacaaggtgcccagcaagaaattcaaggtgctgggcaacaccgaccggcacagcatcaagaagaacctgatcggagccctgctgttcgacagcggcgaaacagccgaggccacccggctgaagagaaccgccagaagaagatacaccagacggaagaaccggatctgctatctgcaagagatcttcagcaacgagatggccaaggtggacgacagcttcttccacagactggaagagtccttcctggtggaagaggataagaagcacgagcggcaccccatcttcggcaacatcgtggacgaggtggcctaccacgagaagtaccccaccatctaccacctgagaaagaaactggtggacagcaccgacaaggccgacctgcggctgatctatctggccctggcccacatgatcaagttccggggccacttcctgatcgagggcgacctgaaccccgacaacagcgacgtggacaagctgttcatccagctggtgcagacctacaaccagctgttcgaggaaaaccccatcaacgccagcggcgtggacgccaaggccatcctgtctgccagactgagcaagagcagaaagctggaaaatctgatcgcccagctgcccggcgagaagaagaatggcctgttcggaaacctgattgccctgagcctgggcctgacccccaacttcaagagcaacttcgacctggccgaggatgccaaactgcagctgagcaaggacacctacgacgacgacctggacaacctgctggcccagatcggcgaccagtacgccgacctgtttctggccgccaagaacctgtccgacgccatcctgctgagcgacatcctgagagtgaacaccgagatcaccaaggcccccctgagcgcctctatgatcaagagatacgacgagcaccaccaggacctgaccctgctgaaagctctcgtgcggcagcagctgcctgagaagtacaaagagattttcttcgaccagagcaagaacggctacgccggctacattgacggcggagccagccaggaagagttctacaagttcatcaagcccatcctggaaaagatggacggcaccgaggaactgctcgtgaagctgaagagagaggacctgctgcggaagcagcggaccttcgacaacggcagcatcccccaccagatccacctgggagagctgcacgccattctgcggcggcaggaagatttttacccattcctgaaggacaaccgggaaaagatcgagaagatcctgaccttccgcatcccctactacgtgggccctctggccaggggaaacagcagattcgcctggatgaccagaaagagcgaggaaaccatcaccccctggaacttcgaggaagtggtggacaagggcgcttccgcccagagcttcatcgagcggatgaccaacttcgataagaacctgcccaacgagaaggtgctgcccaagcacagcctgctgtacgagtacttcaccgtgtataacgagctgaccaaagtgaaatacgtgaccgagggaatgagaaagcccgccttcctgagcggcgagcagaaaaaggccatcgtggacctgctgttcaagaccaaccggaaagtgaccgtgaagcagctgaaagaggactacttcaagaaaatcgagtgcttcgactccgtggaaatctccggcgtggaagatcggttcaacgcctccctgggcacataccacgatctgctgaaaattatcaaggacaaggacttcctggacaatgaggaaaacgaggacattctggaagatatcgtgctgaccctgacactgtttgaggacagagagatgatcgaggaacggctgaaaacctatgcccacctgttcgacgacaaagtgatgaagcagctgaagcggcggagatacaccggctggggcaggctgagccggaagctgatcaacggcatccgggacaagcagtccggcaagacaatcctggatttcctgaagtccgacggcttcgccaacagaaacttcatgcagctgatccacgacgacagcctgacctttaaagaggacatccagaaagcccaggtgtccggccagggcgatagcctgcacgagcacattgccaatctggccggcagccccgccattaagaagggcatcctgcagacagtgaaggtggtggacgagctcgtgaaagtgatgggccggcacaagcccgagaacatcgtgatcgaaatggccagagagaaccagaccacccagaagggacagaagaacagccgcgagagaatgaagcggatcgaagagggcatcaaagagctgggcagccagatcctgaaagaacaccccgtggaaaacacccagctgcagaacgagaagctgtacctgtactacctgcagaatgggcgggatatgtacgtggaccaggaactggacatcaaccggctgtccgactacgatgtggacgctatcgtgcctcagagctttctgaaggacgactccatcgacaacaaggtgctgaccagaagcgacaagaaccggggcaagagcgacaacgtgccctccgaagaggtcgtgaagaagatgaagaactactggcggcagctgctgaacgccaagctgattacccagagaaagttcgacaatctgaccaaggccgagagaggcggcctgagcgaactggataaggccggcttcatcaagagacagctggtggaaacccggcagatcacaaagcacgtggcacagatcctggactcccggatgaacactaagtacgacgagaatgacaagctgatccgggaagtgaaagtgatcaccctgaagtccaagctggtgtccgatttccggaaggatttccagttttacaaagtgcgcgagatcaacaactaccaccacgcccacgacgcctacctgaacgccgtcgtgggaaccgccctgatcaaaaagtaccctaagctggaaagcgagttcgtgtacggcgactacaaggtgtacgacgtgcggaagatgatcgccaagagcgagcaggaaatcggcaaggctaccgccaagtacttcttctacagcaacatcatgaactttttcaagaccgagattaccctggccaacggcgagatccggaagcggcctctgatcgagacaaacggcgaaaccggggagatcgtgtgggataagggccgggattttgccaccgtgcggaaagtgctgagcatgccccaagtgaatatcgtgaaaaagaccgaggtgcagacaggcggcttcagcaaagagtctatcctgcccaagaggaacagcgataagctgatcgccagaaagaaggactgggaccctaagaagtacggcggcttcgacagccccaccgtggcctattctgtgctggtggtggccaaagtggaaaagggcaagtccaagaaactgaagagtgtgaaagagctgctggggatcaccatcatggaaagaagcagcttcgagaagaatcccatcgactttctggaagccaagggctacaaagaagtgaaaaaggacctgatcatcaagctgcctaagtactccctgttcgagctggaaaacggccggaagagaatgctggcctctgccggcgaactgcagaagggaaacgaactggccctgccctccaaatatgtgaacttcctgtacctggccagccactatgagaagctgaagggctcccccgaggataatgagcagaaacagctgtttgtggaacagcacaagcactacctggacgagatcatcgagcagatcagcgagttctccaagagagtgatcctggccgacgctaatctggacaaagtgctgtccgcctacaacaagcaccgggataagcccatcagagagcaggccgagaatatcatccacctgtttaccctgaccaatctgggagcccctgccgccttcaagtactttgacaccaccatcgaccggaagaggtacaccagcaccaaagaggtgctggacgccaccctgatccaccagagcatcaccggcctgtacgagacacggatcgacctgtctcagctgggaggtgactccggcggaagctctggtggcagcaagcggaccgccgacggctctgaattcgagagccctaagaagaaaagaaaggtgagcggaggctctagcggcggaagcatcagcagctctaagcacaccctgagccagatgaacaaggtgagcaacatcgtgaaggaacccgagctgcccgacatctacaaggaatttaaggacatcaccgccgacaccaataccgagaagctgcctaagcctattaagggcctggaatttgaagtggaactgacacaggagaactacagactgcctatccggaactatcctctgactccagtcaagatgcaggccatgaacgacgagatcaatcaaggcctgaaaggcggcatcatcagagagagcaaggccatcaacgcctgccctgttatattcgtgcccagaaaggaaggcacactgcgcatggtggtcgactacaggcccctgaacaagtacgtgaagcccaacgtctaccccctgccactgattgaacaactgctggccaagatccagggcagcaccattttcaccaagctggacctgaaaagcgcctaccaccagatcagagtgcgaaagggagatgagcacaagctggccttccggtgccccagaggagttttcgagtacctggtgatgccttacggcatcaagacagcccctgcccactttcagtacttcatcaacacaatcctgggcgaggccaaggaaagccacgtggtgtgctacatggacgacatcctgatccattccaagtccgagtccgaacacgtgaaacatgtgaaggacgtgctgcaaaagctgaagaacgctaatctgatcatcaaccaggccaaatgcgagtttcaccagagccaagtgaagttcctgggctaccacatcagcgagaagggcttaaccccatgtcaggagaacatcgacaaggtgctgcagtggaaacagcctaaaaaccagaaggaactgagacagttcctgggccaggtgaactacctgagaaaattcatccccaaaaccagccagttgacccaccctctgaacaaactcctgaaaaaggatgtcagatggaaatggacccctacccagacccaggctatcgagaatatcaagcaatgtctggtgtctcctcctgtgctgaggcacttcgacttcagcaagaagatcctgcttgagacagacgtttctgatgtggccgtgggagccgtgctgagccagaagcatgatgatgataagtactaccctgtgggctattacagcgctaaaatgagcaaagcccagctgaattattctgtgtccgacaaggagatgctggctatcatcaaaagcctggagcactggcggcactacctggaatctacaatcgagcccttcaagatcctgaccgaccacagaaacctgattggaagaatcacaaacgagagcgaaccagagaacaagcggctggccagatggcagctgttcctgcaggacttcaacttcgagatcaactacagacctggctctgcaaatcacatcgccgatgccctgtctagaatcgtggacgagactgagcctatccctaaggacaacgaagataacagcatcaacttcgtgaaccagatcagcatctctggcggctcaaaaagaaccgccgacggcagcgaattcgagtctcccaagaagaagaggaaagtcggctctggccctgccgctaagagagtgaagctggactaa
		
	
	 
		 
			 6048
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			 atgaaacggacagccgacggaagcgagttcgagtcaccaaagaagaagcggaaagtcgacaagaagtacagcatcggcctggacatcggcaccaactctgtgggctgggccgtgatcaccgacgagtacaaggtgcccagcaagaaattcaaggtgctgggcaacaccgaccggcacagcatcaagaagaacctgatcggagccctgctgttcgacagcggcgaaacagccgaggccacccggctgaagagaaccgccagaagaagatacaccagacggaagaaccggatctgctatctgcaagagatcttcagcaacgagatggccaaggtggacgacagcttcttccacagactggaagagtccttcctggtggaagaggataagaagcacgagcggcaccccatcttcggcaacatcgtggacgaggtggcctaccacgagaagtaccccaccatctaccacctgagaaagaaactggtggacagcaccgacaaggccgacctgcggctgatctatctggccctggcccacatgatcaagttccggggccacttcctgatcgagggcgacctgaaccccgacaacagcgacgtggacaagctgttcatccagctggtgcagacctacaaccagctgttcgaggaaaaccccatcaacgccagcggcgtggacgccaaggccatcctgtctgccagactgagcaagagcagaaagctggaaaatctgatcgcccagctgcccggcgagaagaagaatggcctgttcggaaacctgattgccctgagcctgggcctgacccccaacttcaagagcaacttcgacctggccgaggatgccaaactgcagctgagcaaggacacctacgacgacgacctggacaacctgctggcccagatcggcgaccagtacgccgacctgtttctggccgccaagaacctgtccgacgccatcctgctgagcgacatcctgagagtgaacaccgagatcaccaaggcccccctgagcgcctctatgatcaagagatacgacgagcaccaccaggacctgaccctgctgaaagctctcgtgcggcagcagctgcctgagaagtacaaagagattttcttcgaccagagcaagaacggctacgccggctacattgacggcggagccagccaggaagagttctacaagttcatcaagcccatcctggaaaagatggacggcaccgaggaactgctcgtgaagctgaagagagaggacctgctgcggaagcagcggaccttcgacaacggcagcatcccccaccagatccacctgggagagctgcacgccattctgcggcggcaggaagatttttacccattcctgaaggacaaccgggaaaagatcgagaagatcctgaccttccgcatcccctactacgtgggccctctggccaggggaaacagcagattcgcctggatgaccagaaagagcgaggaaaccatcaccccctggaacttcgaggaagtggtggacaagggcgcttccgcccagagcttcatcgagcggatgaccaacttcgataagaacctgcccaacgagaaggtgctgcccaagcacagcctgctgtacgagtacttcaccgtgtataacgagctgaccaaagtgaaatacgtgaccgagggaatgagaaagcccgccttcctgagcggcgagcagaaaaaggccatcgtggacctgctgttcaagaccaaccggaaagtgaccgtgaagcagctgaaagaggactacttcaagaaaatcgagtgcttcgactccgtggaaatctccggcgtggaagatcggttcaacgcctccctgggcacataccacgatctgctgaaaattatcaaggacaaggacttcctggacaatgaggaaaacgaggacattctggaagatatcgtgctgaccctgacactgtttgaggacagagagatgatcgaggaacggctgaaaacctatgcccacctgttcgacgacaaagtgatgaagcagctgaagcggcggagatacaccggctggggcaggctgagccggaagctgatcaacggcatccgggacaagcagtccggcaagacaatcctggatttcctgaagtccgacggcttcgccaacagaaacttcatgcagctgatccacgacgacagcctgacctttaaagaggacatccagaaagcccaggtgtccggccagggcgatagcctgcacgagcacattgccaatctggccggcagccccgccattaagaagggcatcctgcagacagtgaaggtggtggacgagctcgtgaaagtgatgggccggcacaagcccgagaacatcgtgatcgaaatggccagagagaaccagaccacccagaagggacagaagaacagccgcgagagaatgaagcggatcgaagagggcatcaaagagctgggcagccagatcctgaaagaacaccccgtggaaaacacccagctgcagaacgagaagctgtacctgtactacctgcagaatgggcgggatatgtacgtggaccaggaactggacatcaaccggctgtccgactacgatgtggacgctatcgtgcctcagagctttctgaaggacgactccatcgacaacaaggtgctgaccagaagcgacaagaaccggggcaagagcgacaacgtgccctccgaagaggtcgtgaagaagatgaagaactactggcggcagctgctgaacgccaagctgattacccagagaaagttcgacaatctgaccaaggccgagagaggcggcctgagcgaactggataaggccggcttcatcaagagacagctggtggaaacccggcagatcacaaagcacgtggcacagatcctggactcccggatgaacactaagtacgacgagaatgacaagctgatccgggaagtgaaagtgatcaccctgaagtccaagctggtgtccgatttccggaaggatttccagttttacaaagtgcgcgagatcaacaactaccaccacgcccacgacgcctacctgaacgccgtcgtgggaaccgccctgatcaaaaagtaccctaagctggaaagcgagttcgtgtacggcgactacaaggtgtacgacgtgcggaagatgatcgccaagagcgagcaggaaatcggcaaggctaccgccaagtacttcttctacagcaacatcatgaactttttcaagaccgagattaccctggccaacggcgagatccggaagcggcctctgatcgagacaaacggcgaaaccggggagatcgtgtgggataagggccgggattttgccaccgtgcggaaagtgctgagcatgccccaagtgaatatcgtgaaaaagaccgaggtgcagacaggcggcttcagcaaagagtctatcctgcccaagaggaacagcgataagctgatcgccagaaagaaggactgggaccctaagaagtacggcggcttcgacagccccaccgtggcctattctgtgctggtggtggccaaagtggaaaagggcaagtccaagaaactgaagagtgtgaaagagctgctggggatcaccatcatggaaagaagcagcttcgagaagaatcccatcgactttctggaagccaagggctacaaagaagtgaaaaaggacctgatcatcaagctgcctaagtactccctgttcgagctggaaaacggccggaagagaatgctggcctctgccggcgaactgcagaagggaaacgaactggccctgccctccaaatatgtgaacttcctgtacctggccagccactatgagaagctgaagggctcccccgaggataatgagcagaaacagctgtttgtggaacagcacaagcactacctggacgagatcatcgagcagatcagcgagttctccaagagagtgatcctggccgacgctaatctggacaaagtgctgtccgcctacaacaagcaccgggataagcccatcagagagcaggccgagaatatcatccacctgtttaccctgaccaatctgggagcccctgccgccttcaagtactttgacaccaccatcgaccggaagaggtacaccagcaccaaagaggtgctggacgccaccctgatccaccagagcatcaccggcctgtacgagacacggatcgacctgtctcagctgggaggtgactccggcggaagctctggtggcagcaagcggaccgccgacggctctgaattcgagagccctaagaagaaaagaaaggtgagcggaggctctagcggcggaagcatcagcagctctaagcacaccctgagccagatgaacaaggtgagcaacatcgtgaaggaacccgagctgcccgacatctacaaggaatttaaggacatcaccgccgacaccaataccgagaagctgcctaagcctattaagggcctggaatttgaagtggaactgacacaggagaactacagactgcctatccggaactatcctctgactccagtcaagatgcaggccatgaacgacgagatcaatcaaggcctgaaaggcggcatcatcagagagagcaaggccatcaacgcctgccctgttatattcgtgcccagaaaggaaggcacactgcgcatggtggtcgactacaggcccctgaacaagtacgtgaagcccaacgtctaccccctgccactgattgaacaactgctggccaagatccagggcagcaccattttcaccaagctggacctgaaaagcgcctaccaccagatcagagtgcgaaagggagatgagcacaagctggccttccggtgccccagaggagttttcgagtacctggtgatgccttacggcatcaagacagcccctgcccactttcagtacttcatcaacacaatcctgggcgaggccaaggaaagccacgtggtgtgctacatggacgacatcctgatccattccaagtccgagtccgaacacgtgaaacatgtgaaggacgtgctgcaaaagctgaagaacgctaatctgatcatcaaccaggccaaatgcgagtttcaccagagccaagtgaagttcctgggctaccacatcagcgagaagggcttaaccccatgtcaggagaacatcgacaaggtgctgcagtggaaacagcctaaaaaccagaaggaactgagacagttcctgggccaggtgaactacctgagaaaattcatccccaaaaccagccagttgacccaccctctgaacaaactcctgaaaaaggatgtcagatggaaatggacccctacccagacccaggctatcgagaatatcaagcaatgtctggtgtctcctcctgtgctgaggcacttcgacttcagcaagaagatcctgcttgagacagacgtttctgatgtggccgtgggagccgtgctgagccagaagcatgatgatgataagtactaccctgtgggctattacagcgctaaaatgagcaaagcccagctgaattattctgtgtccgacaaggagatgctggctatcatcaaaagcctggagcactggcggcactacctggaatctacaatcgagcccttcaagatcctgaccgaccacagaaacctgattggaagaatcacaaacgagagcgaaccagagaacaagcggctggccagatggcagctgttcctgcaggacttcaacttcgagatcaactacagacctggctctgcaaatcacatcgccgatgccctgtctagaatcgtggacgagactgagcctatccctaaggacaacgaagataacagcatcaacttcgtgaaccagatcagcatctctggcggctcaaaaagaaccgccgacggcagcgaattcgagtctcccaagaagaagaggaaagtcggctctggccctgccgctaagagagtgaagctggacgccacagtggtgtccggccaaaagcaggaccgccagggcggagaacgcagaaggtcccagctcgatagggatcagtgtgcctactgcaaggagaagggccactgggccaaagactgcccgaaaaagccgcgcggcccacgcggcccaaggccacaaacatccctcctttaa
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			 atgaaacggacagccgacggaagcgagttcgagtcaccaaagaagaagcggaaagtcgacaagaagtacagcatcggcctggacatcggcaccaactctgtgggctgggccgtgatcaccgacgagtacaaggtgcccagcaagaaattcaaggtgctgggcaacaccgaccggcacagcatcaagaagaacctgatcggagccctgctgttcgacagcggcgaaacagccgaggccacccggctgaagagaaccgccagaagaagatacaccagacggaagaaccggatctgctatctgcaagagatcttcagcaacgagatggccaaggtggacgacagcttcttccacagactggaagagtccttcctggtggaagaggataagaagcacgagcggcaccccatcttcggcaacatcgtggacgaggtggcctaccacgagaagtaccccaccatctaccacctgagaaagaaactggtggacagcaccgacaaggccgacctgcggctgatctatctggccctggcccacatgatcaagttccggggccacttcctgatcgagggcgacctgaaccccgacaacagcgacgtggacaagctgttcatccagctggtgcagacctacaaccagctgttcgaggaaaaccccatcaacgccagcggcgtggacgccaaggccatcctgtctgccagactgagcaagagcagaaagctggaaaatctgatcgcccagctgcccggcgagaagaagaatggcctgttcggaaacctgattgccctgagcctgggcctgacccccaacttcaagagcaacttcgacctggccgaggatgccaaactgcagctgagcaaggacacctacgacgacgacctggacaacctgctggcccagatcggcgaccagtacgccgacctgtttctggccgccaagaacctgtccgacgccatcctgctgagcgacatcctgagagtgaacaccgagatcaccaaggcccccctgagcgcctctatgatcaagagatacgacgagcaccaccaggacctgaccctgctgaaagctctcgtgcggcagcagctgcctgagaagtacaaagagattttcttcgaccagagcaagaacggctacgccggctacattgacggcggagccagccaggaagagttctacaagttcatcaagcccatcctggaaaagatggacggcaccgaggaactgctcgtgaagctgaagagagaggacctgctgcggaagcagcggaccttcgacaacggcagcatcccccaccagatccacctgggagagctgcacgccattctgcggcggcaggaagatttttacccattcctgaaggacaaccgggaaaagatcgagaagatcctgaccttccgcatcccctactacgtgggccctctggccaggggaaacagcagattcgcctggatgaccagaaagagcgaggaaaccatcaccccctggaacttcgaggaagtggtggacaagggcgcttccgcccagagcttcatcgagcggatgaccaacttcgataagaacctgcccaacgagaaggtgctgcccaagcacagcctgctgtacgagtacttcaccgtgtataacgagctgaccaaagtgaaatacgtgaccgagggaatgagaaagcccgccttcctgagcggcgagcagaaaaaggccatcgtggacctgctgttcaagaccaaccggaaagtgaccgtgaagcagctgaaagaggactacttcaagaaaatcgagtgcttcgactccgtggaaatctccggcgtggaagatcggttcaacgcctccctgggcacataccacgatctgctgaaaattatcaaggacaaggacttcctggacaatgaggaaaacgaggacattctggaagatatcgtgctgaccctgacactgtttgaggacagagagatgatcgaggaacggctgaaaacctatgcccacctgttcgacgacaaagtgatgaagcagctgaagcggcggagatacaccggctggggcaggctgagccggaagctgatcaacggcatccgggacaagcagtccggcaagacaatcctggatttcctgaagtccgacggcttcgccaacagaaacttcatgcagctgatccacgacgacagcctgacctttaaagaggacatccagaaagcccaggtgtccggccagggcgatagcctgcacgagcacattgccaatctggccggcagccccgccattaagaagggcatcctgcagacagtgaaggtggtggacgagctcgtgaaagtgatgggccggcacaagcccgagaacatcgtgatcgaaatggccagagagaaccagaccacccagaagggacagaagaacagccgcgagagaatgaagcggatcgaagagggcatcaaagagctgggcagccagatcctgaaagaacaccccgtggaaaacacccagctgcagaacgagaagctgtacctgtactacctgcagaatgggcgggatatgtacgtggaccaggaactggacatcaaccggctgtccgactacgatgtggacgctatcgtgcctcagagctttctgaaggacgactccatcgacaacaaggtgctgaccagaagcgacaagaaccggggcaagagcgacaacgtgccctccgaagaggtcgtgaagaagatgaagaactactggcggcagctgctgaacgccaagctgattacccagagaaagttcgacaatctgaccaaggccgagagaggcggcctgagcgaactggataaggccggcttcatcaagagacagctggtggaaacccggcagatcacaaagcacgtggcacagatcctggactcccggatgaacactaagtacgacgagaatgacaagctgatccgggaagtgaaagtgatcaccctgaagtccaagctggtgtccgatttccggaaggatttccagttttacaaagtgcgcgagatcaacaactaccaccacgcccacgacgcctacctgaacgccgtcgtgggaaccgccctgatcaaaaagtaccctaagctggaaagcgagttcgtgtacggcgactacaaggtgtacgacgtgcggaagatgatcgccaagagcgagcaggaaatcggcaaggctaccgccaagtacttcttctacagcaacatcatgaactttttcaagaccgagattaccctggccaacggcgagatccggaagcggcctctgatcgagacaaacggcgaaaccggggagatcgtgtgggataagggccgggattttgccaccgtgcggaaagtgctgagcatgccccaagtgaatatcgtgaaaaagaccgaggtgcagacaggcggcttcagcaaagagtctatcctgcccaagaggaacagcgataagctgatcgccagaaagaaggactgggaccctaagaagtacggcggcttcgacagccccaccgtggcctattctgtgctggtggtggccaaagtggaaaagggcaagtccaagaaactgaagagtgtgaaagagctgctggggatcaccatcatggaaagaagcagcttcgagaagaatcccatcgactttctggaagccaagggctacaaagaagtgaaaaaggacctgatcatcaagctgcctaagtactccctgttcgagctggaaaacggccggaagagaatgctggcctctgccggcgaactgcagaagggaaacgaactggccctgccctccaaatatgtgaacttcctgtacctggccagccactatgagaagctgaagggctcccccgaggataatgagcagaaacagctgtttgtggaacagcacaagcactacctggacgagatcatcgagcagatcagcgagttctccaagagagtgatcctggccgacgctaatctggacaaagtgctgtccgcctacaacaagcaccgggataagcccatcagagagcaggccgagaatatcatccacctgtttaccctgaccaatctgggagcccctgccgccttcaagtactttgacaccaccatcgaccggaagaggtacaccagcaccaaagaggtgctggacgccaccctgatccaccagagcatcaccggcctgtacgagacacggatcgacctgtctcagctgggaggtgactccggcggaagctctggtggcagcaagcggaccgccgacggctctgaattcgagagccctaagaagaaaagaaaggtgagcggaggctctagcggcggaagcaccctgaacattgaagacgagtatagactgcatgaaacaagcaaggaacccgacgtgtccctgggctccacctggctgtccgactttccccaggcctgggccgagacaggaggaatgggcctggccgtgcggcaggcacccctgatcatccctctgaaggccacctctacacccgtgagcatcaagcagtaccctatgtctcaggaggccagactgggcatcaagcctcacatccagaggctgctggaccagggcatcctggtgccatgccagagcccctggaacacaccactgctgcccgtgaagaagccaggcaccaatgactatagacccgtgcaggatctgagagaggtgaacaagagggtggaggatatccaccccaacgtgcccaacccttacaatctgctgtccggcctgcccccttctcaccagtggtatacagtgctggacctgaaggatgccttcttttgtctgagactgcaccctaccagccagccactgttcgcctttgagtggagggaccctgagatgggcatctctggccagctgacctggacacgcctgcctcagggcttcaagaatagcccaacactgttttgcgaggccctgcaccgcgacctggcagatttccggatccagcacccagatctgatcctgctgcagtactacgacgatctgctgctggccgccaccagcgagctggattgccagcagggaacacgcgccctgctgcagaccctgggaaacctgggatatagggcatccgccaagaaggcccagatctgtcagaagcaggtgaagtacctgggctatctgctgaaggagggccagagatggctgacagaggccaggaaggagacagtgatgggccagccaacacccaagaccccaagacagctgagggagttcctgggcaaagcaggattttgcaggctgttcatcccaggattcgcagagatggcagcacctctgtacccactgaccaagccgggcaccctgtttaattggggccctgaccagcagaaggcctatcaggagatcaagcaggccctgctgacagcaccagccctgggcctgccagacctgaccaagcctttcgagctgtttgtggatgagaagcagggctacgccaagggcgtgctgacccagaagctgggaccatggagacggcccgtggcctatctgtccaagaagctggacccagtggcagcaggatggccaccatgcctgaggatggtggcagcaatcgccgtgctgacaaaggatgccggcaagctgaccatgggacagccactggtcatcctggcaccacacgcagtggaggccctggtgaagcagcctccagatcgctggctgtctaacgcccggatgacacactaccaggccctgctgctggacaccgatcgcgtgcagtttggccctgtggtggccctgaatccagccaccctgctgcctctgccagaggagggcctgcagcacaactgtctggactctggcggctcaaaaagaaccgccgacggcagcgaattcgagtctcccaagaagaagaggaaagtcggctctggccctgccgctaagagagtgaagctggactaa
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			 atgaaacggacagccgacggaagcgagttcgagtcaccaaagaagaagcggaaagtcgacaagaagtacagcatcggcctggacatcggcaccaactctgtgggctgggccgtgatcaccgacgagtacaaggtgcccagcaagaaattcaaggtgctgggcaacaccgaccggcacagcatcaagaagaacctgatcggagccctgctgttcgacagcggcgaaacagccgaggccacccggctgaagagaaccgccagaagaagatacaccagacggaagaaccggatctgctatctgcaagagatcttcagcaacgagatggccaaggtggacgacagcttcttccacagactggaagagtccttcctggtggaagaggataagaagcacgagcggcaccccatcttcggcaacatcgtggacgaggtggcctaccacgagaagtaccccaccatctaccacctgagaaagaaactggtggacagcaccgacaaggccgacctgcggctgatctatctggccctggcccacatgatcaagttccggggccacttcctgatcgagggcgacctgaaccccgacaacagcgacgtggacaagctgttcatccagctggtgcagacctacaaccagctgttcgaggaaaaccccatcaacgccagcggcgtggacgccaaggccatcctgtctgccagactgagcaagagcagaaagctggaaaatctgatcgcccagctgcccggcgagaagaagaatggcctgttcggaaacctgattgccctgagcctgggcctgacccccaacttcaagagcaacttcgacctggccgaggatgccaaactgcagctgagcaaggacacctacgacgacgacctggacaacctgctggcccagatcggcgaccagtacgccgacctgtttctggccgccaagaacctgtccgacgccatcctgctgagcgacatcctgagagtgaacaccgagatcaccaaggcccccctgagcgcctctatgatcaagagatacgacgagcaccaccaggacctgaccctgctgaaagctctcgtgcggcagcagctgcctgagaagtacaaagagattttcttcgaccagagcaagaacggctacgccggctacattgacggcggagccagccaggaagagttctacaagttcatcaagcccatcctggaaaagatggacggcaccgaggaactgctcgtgaagctgaagagagaggacctgctgcggaagcagcggaccttcgacaacggcagcatcccccaccagatccacctgggagagctgcacgccattctgcggcggcaggaagatttttacccattcctgaaggacaaccgggaaaagatcgagaagatcctgaccttccgcatcccctactacgtgggccctctggccaggggaaacagcagattcgcctggatgaccagaaagagcgaggaaaccatcaccccctggaacttcgaggaagtggtggacaagggcgcttccgcccagagcttcatcgagcggatgaccaacttcgataagaacctgcccaacgagaaggtgctgcccaagcacagcctgctgtacgagtacttcaccgtgtataacgagctgaccaaagtgaaatacgtgaccgagggaatgagaaagcccgccttcctgagcggcgagcagaaaaaggccatcgtggacctgctgttcaagaccaaccggaaagtgaccgtgaagcagctgaaagaggactacttcaagaaaatcgagtgcttcgactccgtggaaatctccggcgtggaagatcggttcaacgcctccctgggcacataccacgatctgctgaaaattatcaaggacaaggacttcctggacaatgaggaaaacgaggacattctggaagatatcgtgctgaccctgacactgtttgaggacagagagatgatcgaggaacggctgaaaacctatgcccacctgttcgacgacaaagtgatgaagcagctgaagcggcggagatacaccggctggggcaggctgagccggaagctgatcaacggcatccgggacaagcagtccggcaagacaatcctggatttcctgaagtccgacggcttcgccaacagaaacttcatgcagctgatccacgacgacagcctgacctttaaagaggacatccagaaagcccaggtgtccggccagggcgatagcctgcacgagcacattgccaatctggccggcagccccgccattaagaagggcatcctgcagacagtgaaggtggtggacgagctcgtgaaagtgatgggccggcacaagcccgagaacatcgtgatcgaaatggccagagagaaccagaccacccagaagggacagaagaacagccgcgagagaatgaagcggatcgaagagggcatcaaagagctgggcagccagatcctgaaagaacaccccgtggaaaacacccagctgcagaacgagaagctgtacctgtactacctgcagaatgggcgggatatgtacgtggaccaggaactggacatcaaccggctgtccgactacgatgtggacgctatcgtgcctcagagctttctgaaggacgactccatcgacaacaaggtgctgaccagaagcgacaagaaccggggcaagagcgacaacgtgccctccgaagaggtcgtgaagaagatgaagaactactggcggcagctgctgaacgccaagctgattacccagagaaagttcgacaatctgaccaaggccgagagaggcggcctgagcgaactggataaggccggcttcatcaagagacagctggtggaaacccggcagatcacaaagcacgtggcacagatcctggactcccggatgaacactaagtacgacgagaatgacaagctgatccgggaagtgaaagtgatcaccctgaagtccaagctggtgtccgatttccggaaggatttccagttttacaaagtgcgcgagatcaacaactaccaccacgcccacgacgcctacctgaacgccgtcgtgggaaccgccctgatcaaaaagtaccctaagctggaaagcgagttcgtgtacggcgactacaaggtgtacgacgtgcggaagatgatcgccaagagcgagcaggaaatcggcaaggctaccgccaagtacttcttctacagcaacatcatgaactttttcaagaccgagattaccctggccaacggcgagatccggaagcggcctctgatcgagacaaacggcgaaaccggggagatcgtgtgggataagggccgggattttgccaccgtgcggaaagtgctgagcatgccccaagtgaatatcgtgaaaaagaccgaggtgcagacaggcggcttcagcaaagagtctatcctgcccaagaggaacagcgataagctgatcgccagaaagaaggactgggaccctaagaagtacggcggcttcgacagccccaccgtggcctattctgtgctggtggtggccaaagtggaaaagggcaagtccaagaaactgaagagtgtgaaagagctgctggggatcaccatcatggaaagaagcagcttcgagaagaatcccatcgactttctggaagccaagggctacaaagaagtgaaaaaggacctgatcatcaagctgcctaagtactccctgttcgagctggaaaacggccggaagagaatgctggcctctgccggcgaactgcagaagggaaacgaactggccctgccctccaaatatgtgaacttcctgtacctggccagccactatgagaagctgaagggctcccccgaggataatgagcagaaacagctgtttgtggaacagcacaagcactacctggacgagatcatcgagcagatcagcgagttctccaagagagtgatcctggccgacgctaatctggacaaagtgctgtccgcctacaacaagcaccgggataagcccatcagagagcaggccgagaatatcatccacctgtttaccctgaccaatctgggagcccctgccgccttcaagtactttgacaccaccatcgaccggaagaggtacaccagcaccaaagaggtgctggacgccaccctgatccaccagagcatcaccggcctgtacgagacacggatcgacctgtctcagctgggaggtgactccggcggaagctctggtggcagcaagcggaccgccgacggctctgaattcgagagccctaagaagaaaagaaaggtgagcggaggctctagcggcggaagcaccctgaacattgaagacgagtatagactgcatgaaacaagcaaggaacccgacgtgtccctgggctccacctggctgtccgactttccccaggcctgggccgagacaggaggaatgggcctggccgtgcggcaggcacccctgatcatccctctgaaggccacctctacacccgtgagcatcaagcagtaccctatgtctcaggaggccagactgggcatcaagcctcacatccagaggctgctggaccagggcatcctggtgccatgccagagcccctggaacacaccactgctgcccgtgaagaagccaggcaccaatgactatagacccgtgcaggatctgagagaggtgaacaagagggtggaggatatccaccccaacgtgcccaacccttacaatctgctgtccggcctgcccccttctcaccagtggtatacagtgctggacctgaaggatgccttcttttgtctgagactgcaccctaccagccagccactgttcgcctttgagtggagggaccctgagatgggcatctctggccagctgacctggacacgcctgcctcagggcttcaagaatagcccaacactgttttgcgaggccctgcaccgcgacctggcagatttccggatccagcacccagatctgatcctgctgcagtactacgacgatctgctgctggccgccaccagcgagctggattgccagcagggaacacgcgccctgctgcagaccctgggaaacctgggatatagggcatccgccaagaaggcccagatctgtcagaagcaggtgaagtacctgggctatctgctgaaggagggccagagatggctgacagaggccaggaaggagacagtgatgggccagccaacacccaagaccccaagacagctgagggagttcctgggcaaagcaggattttgcaggctgttcatcccaggattcgcagagatggcagcacctctgtacccactgaccaagccgggcaccctgtttaattggggccctgaccagcagaaggcctatcaggagatcaagcaggccctgctgacagcaccagccctgggcctgccagacctgaccaagcctttcgagctgtttgtggatgagaagcagggctacgccaagggcgtgctgacccagaagctgggaccatggagacggcccgtggcctatctgtccaagaagctggacccagtggcagcaggatggccaccatgcctgaggatggtggcagcaatcgccgtgctgacaaaggatgccggcaagctgaccatgggacagccactggtcatcctggcaccacacgcagtggaggccctggtgaagcagcctccagatcgctggctgtctaacgcccggatgacacactaccaggccctgctgctggacaccgatcgcgtgcagtttggccctgtggtggccctgaatccagccaccctgctgcctctgccagaggagggcctgcagcacaactgtctggactctggcggctcaaaaagaaccgccgacggcagcgaattcgagtctcccaagaagaagaggaaagtcggctctggccctgccgctaagagagtgaagctggacgccacagtggtgtccggccaaaagcaggaccgccagggcggagaacgcagaaggtcccagctcgatagggatcagtgtgcctactgcaaggagaagggccactgggccaaagactgcccgaaaaagccgcgcggcccacgcggcccaaggccacaaacatccctcctttaa
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			 atgaaacggacagccgacggaagcgagttcgagtcaccaaagaagaagcggaaagtcgacaagaagtacagcatcggcctggacatcggcaccaactctgtgggctgggccgtgatcaccgacgagtacaaggtgcccagcaagaaattcaaggtgctgggcaacaccgaccggcacagcatcaagaagaacctgatcggagccctgctgttcgacagcggcgaaacagccgaggccacccggctgaagagaaccgccagaagaagatacaccagacggaagaaccggatctgctatctgcaagagatcttcagcaacgagatggccaaggtggacgacagcttcttccacagactggaagagtccttcctggtggaagaggataagaagcacgagcggcaccccatcttcggcaacatcgtggacgaggtggcctaccacgagaagtaccccaccatctaccacctgagaaagaaactggtggacagcaccgacaaggccgacctgcggctgatctatctggccctggcccacatgatcaagttccggggccacttcctgatcgagggcgacctgaaccccgacaacagcgacgtggacaagctgttcatccagctggtgcagacctacaaccagctgttcgaggaaaaccccatcaacgccagcggcgtggacgccaaggccatcctgtctgccagactgagcaagagcagaaagctggaaaatctgatcgcccagctgcccggcgagaagaagaatggcctgttcggaaacctgattgccctgagcctgggcctgacccccaacttcaagagcaacttcgacctggccgaggatgccaaactgcagctgagcaaggacacctacgacgacgacctggacaacctgctggcccagatcggcgaccagtacgccgacctgtttctggccgccaagaacctgtccgacgccatcctgctgagcgacatcctgagagtgaacaccgagatcaccaaggcccccctgagcgcctctatgatcaagagatacgacgagcaccaccaggacctgaccctgctgaaagctctcgtgcggcagcagctgcctgagaagtacaaagagattttcttcgaccagagcaagaacggctacgccggctacattgacggcggagccagccaggaagagttctacaagttcatcaagcccatcctggaaaagatggacggcaccgaggaactgctcgtgaagctgaagagagaggacctgctgcggaagcagcggaccttcgacaacggcagcatcccccaccagatccacctgggagagctgcacgccattctgcggcggcaggaagatttttacccattcctgaaggacaaccgggaaaagatcgagaagatcctgaccttccgcatcccctactacgtgggccctctggccaggggaaacagcagattcgcctggatgaccagaaagagcgaggaaaccatcaccccctggaacttcgaggaagtggtggacaagggcgcttccgcccagagcttcatcgagcggatgaccaacttcgataagaacctgcccaacgagaaggtgctgcccaagcacagcctgctgtacgagtacttcaccgtgtataacgagctgaccaaagtgaaatacgtgaccgagggaatgagaaagcccgccttcctgagcggcgagcagaaaaaggccatcgtggacctgctgttcaagaccaaccggaaagtgaccgtgaagcagctgaaagaggactacttcaagaaaatcgagtgcttcgactccgtggaaatctccggcgtggaagatcggttcaacgcctccctgggcacataccacgatctgctgaaaattatcaaggacaaggacttcctggacaatgaggaaaacgaggacattctggaagatatcgtgctgaccctgacactgtttgaggacagagagatgatcgaggaacggctgaaaacctatgcccacctgttcgacgacaaagtgatgaagcagctgaagcggcggagatacaccggctggggcaggctgagccggaagctgatcaacggcatccgggacaagcagtccggcaagacaatcctggatttcctgaagtccgacggcttcgccaacagaaacttcatgcagctgatccacgacgacagcctgacctttaaagaggacatccagaaagcccaggtgtccggccagggcgatagcctgcacgagcacattgccaatctggccggcagccccgccattaagaagggcatcctgcagacagtgaaggtggtggacgagctcgtgaaagtgatgggccggcacaagcccgagaacatcgtgatcgaaatggccagagagaaccagaccacccagaagggacagagaaacagccgcgagagaatgaagcggatcgaagagggcatcaaagagctgggcagccagatcctgaaagaacaccccgtggaaaacacccagctgcagaacgagaagctgtacctgtactacctgcagaatgggcgggatatgtacgtggaccaggaactggacatcaaccggctgtccgactacgatgtggacgctatcgtgcctcagagctttctgaaggacgactccatcgacaacaaggtgctgaccagaagcgacaagaaccggggcaagagcgacaacgtgccctccgaagaggtcgtgaagaagatgaagaactactggcggcagctgctgaacgccaagctgattacccagagaaagttcgacaatctgaccaaggccgagagaggcggcctgagcgaactggataaggccggcttcatcgctagacagctggtggaaacccggcagatcacaaagcacgtggcacagatcctggactcccggatgaacactaagtacgacgagaatgacaagctgatccgggaagtgaaagtgatcaccctgaagtccaagctggtgtccgatttccggaaggatttccagttttacaaagtgcgcgagatcaacaactaccaccacgcccacgacgcctacctgaacgccgtcgtgggaaccgccctgatcaaaaagtaccctaagctggaaagcgagttcgtgtacggcgactacaaggtgtacgacgtgcggaagatgatcgccaagagcgagcaggaaatcggcaaggctaccgccaagtacttcttctacagcaacatcatgaactttttcaagaccgagattaccctggccaacggcgagatccggaagcggcctctgatcgagacaaacggcgaaaccggggagatcgtgtgggataagggccgggattttgccaccgtgcggaaagtgctgagcatgccccaagtgaatatcgtgaaaaagaccgaggtgcagacaggcggcttcagcaaagagtctatcctgcccaagaggaacagcgataagctgatcgccagaaagaaggactgggaccctaagaagtacggcggcttcgacagccccaccgtggcctattctgtgctggtggtggccaaagtggaaaagggcaagtccaagaaactgaagagtgtgaaagagctgctggggatcaccatcatggaaagaagcagcttcgagaagaatcccatcgactttctggaagccaagggctacaaagaagtgaaaaaggacctgatcatcaagctgcctaagtactccctgttcgagctggaaaacggccggaagagaatgctggcctctgccggcgaactgcagaagggaaacgaactggccctgccctccaaatatgtgaacttcctgtacctggccagccactatgagaagctgaagggctcccccgaggataatgagcagaaacagctgtttgtggaacagcacaagcactacctggacgagatcatcgagcagatcagcgagttctccaagagagtgatcctggccgacgctaatctggacaaagtgctgtccgcctacaacaagcaccgggataagcccatcagagagcaggccgagaatatcatccacctgtttaccctgaccaatctgggagcccctgccgccttcaagtactttgacaccaccatcgaccggaagaggtacaccagcaccaaagaggtgctggacgccaccctgatccaccagagcatcaccggcctgtacgagacacggatcgacctgtctcagctgggaggtgactccggcggaagctctggtggcagcaagcggaccgccgacggctctgaattcgagagccctaagaagaaaagaaaggtgagcggaggctctagcggcggaagcaccctgaacattgaagacgagtatagactgcatgaaacaagcaaggaacccgacgtgtccctgggctccacctggctgtccgactttccccaggcctgggccgagacaggaggaatgggcctggccgtgcggcaggcacccctgatcatccctctgaaggccacctctacacccgtgagcatcaagcagtaccctatgtctcaggaggccagactgggcatcaagcctcacatccagaggctgctggaccagggcatcctggtgccatgccagagcccctggaacacaccactgctgcccgtgaagaagccaggcaccaatgactatagacccgtgcaggatctgagagaggtgaacaagagggtggaggatatccaccccaacgtgcccaacccttacaatctgctgtccggcctgcccccttctcaccagtggtatacagtgctggacctgaaggatgccttcttttgtctgagactgcaccctaccagccagccactgttcgcctttgagtggagggaccctgagatgggcatctctggccagctgacctggacacgcctgcctcagggcttcaagaatagcccaacactgttttgcgaggccctgcaccgcgacctggcagatttccggatccagcacccagatctgatcctgctgcagtactacgacgatctgctgctggccgccaccagcgagctggattgccagcagggaacacgcgccctgctgcagaccctgggaaacctgggatatagggcatccgccaagaaggcccagatctgtcagaagcaggtgaagtacctgggctatctgctgaaggagggccagagatggctgacagaggccaggaaggagacagtgatgggccagccaacacccaagaccccaagacagctgagggagttcctgggcaaagcaggattttgcaggctgttcatcccaggattcgcagagatggcagcacctctgtacccactgaccaagccgggcaccctgtttaattggggccctgaccagcagaaggcctatcaggagatcaagcaggccctgctgacagcaccagccctgggcctgccagacctgaccaagcctttcgagctgtttgtggatgagaagcagggctacgccaagggcgtgctgacccagaagctgggaccatggagacggcccgtggcctatctgtccaagaagctggacccagtggcagcaggatggccaccatgcctgaggatggtggcagcaatcgccgtgctgacaaaggatgccggcaagctgaccatgggacagccactggtcatcctggcaccacacgcagtggaggccctggtgaagcagcctccagatcgctggctgtctaacgcccggatgacacactaccaggccctgctgctggacaccgatcgcgtgcagtttggccctgtggtggccctgaatccagccaccctgctgcctctgccagaggagggcctgcagcacaactgtctggactctggcggctcaaaaagaaccgccgacggcagcgaattcgagtctcccaagaagaagaggaaagtcggctctggccctgccgctaagagagtgaagctggactaa
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			 atgaaacggacagccgacggaagcgagttcgagtcaccaaagaagaagcggaaagtcgacaagaagtacagcatcggcctggacatcggcaccaactctgtgggctgggccgtgatcaccgacgagtacaaggtgcccagcaagaaattcaaggtgctgggcaacaccgaccggcacagcatcaagaagaacctgatcggagccctgctgttcgacagcggcgaaacagccgaggccacccggctgaagagaaccgccagaagaagatacaccagacggaagaaccggatctgctatctgcaagagatcttcagcaacgagatggccaaggtggacgacagcttcttccacagactggaagagtccttcctggtggaagaggataagaagcacgagcggcaccccatcttcggcaacatcgtggacgaggtggcctaccacgagaagtaccccaccatctaccacctgagaaagaaactggtggacagcaccgacaaggccgacctgcggctgatctatctggccctggcccacatgatcaagttccggggccacttcctgatcgagggcgacctgaaccccgacaacagcgacgtggacaagctgttcatccagctggtgcagacctacaaccagctgttcgaggaaaaccccatcaacgccagcggcgtggacgccaaggccatcctgtctgccagactgagcaagagcagaaagctggaaaatctgatcgcccagctgcccggcgagaagaagaatggcctgttcggaaacctgattgccctgagcctgggcctgacccccaacttcaagagcaacttcgacctggccgaggatgccaaactgcagctgagcaaggacacctacgacgacgacctggacaacctgctggcccagatcggcgaccagtacgccgacctgtttctggccgccaagaacctgtccgacgccatcctgctgagcgacatcctgagagtgaacaccgagatcaccaaggcccccctgagcgcctctatgatcaagagatacgacgagcaccaccaggacctgaccctgctgaaagctctcgtgcggcagcagctgcctgagaagtacaaagagattttcttcgaccagagcaagaacggctacgccggctacattgacggcggagccagccaggaagagttctacaagttcatcaagcccatcctggaaaagatggacggcaccgaggaactgctcgtgaagctgaagagagaggacctgctgcggaagcagcggaccttcgacaacggcagcatcccccaccagatccacctgggagagctgcacgccattctgcggcggcaggaagatttttacccattcctgaaggacaaccgggaaaagatcgagaagatcctgaccttccgcatcccctactacgtgggccctctggccaggggaaacagcagattcgcctggatgaccagaaagagcgaggaaaccatcaccccctggaacttcgaggaagtggtggacaagggcgcttccgcccagagcttcatcgagcggatgaccaacttcgataagaacctgcccaacgagaaggtgctgcccaagcacagcctgctgtacgagtacttcaccgtgtataacgagctgaccaaagtgaaatacgtgaccgagggaatgagaaagcccgccttcctgagcggcgagcagaaaaaggccatcgtggacctgctgttcaagaccaaccggaaagtgaccgtgaagcagctgaaagaggactacttcaagaaaatcgagtgcttcgactccgtggaaatctccggcgtggaagatcggttcaacgcctccctgggcacataccacgatctgctgaaaattatcaaggacaaggacttcctggacaatgaggaaaacgaggacattctggaagatatcgtgctgaccctgacactgtttgaggacagagagatgatcgaggaacggctgaaaacctatgcccacctgttcgacgacaaagtgatgaagcagctgaagcggcggagatacaccggctggggcaggctgagccggaagctgatcaacggcatccgggacaagcagtccggcaagacaatcctggatttcctgaagtccgacggcttcgccaacagaaacttcatgcagctgatccacgacgacagcctgacctttaaagaggacatccagaaagcccaggtgtccggccagggcgatagcctgcacgagcacattgccaatctggccggcagccccgccattaagaagggcatcctgcagacagtgaaggtggtggacgagctcgtgaaagtgatgggccggcacaagcccgagaacatcgtgatcgaaatggccagagagaaccagaccacccagaagggacagagaaacagccgcgagagaatgaagcggatcgaagagggcatcaaagagctgggcagccagatcctgaaagaacaccccgtggaaaacacccagctgcagaacgagaagctgtacctgtactacctgcagaatgggcgggatatgtacgtggaccaggaactggacatcaaccggctgtccgactacgatgtggacgctatcgtgcctcagagctttctgaaggacgactccatcgacaacaaggtgctgaccagaagcgacaagaaccggggcaagagcgacaacgtgccctccgaagaggtcgtgaagaagatgaagaactactggcggcagctgctgaacgccaagctgattacccagagaaagttcgacaatctgaccaaggccgagagaggcggcctgagcgaactggataaggccggcttcatcgctagacagctggtggaaacccggcagatcacaaagcacgtggcacagatcctggactcccggatgaacactaagtacgacgagaatgacaagctgatccgggaagtgaaagtgatcaccctgaagtccaagctggtgtccgatttccggaaggatttccagttttacaaagtgcgcgagatcaacaactaccaccacgcccacgacgcctacctgaacgccgtcgtgggaaccgccctgatcaaaaagtaccctaagctggaaagcgagttcgtgtacggcgactacaaggtgtacgacgtgcggaagatgatcgccaagagcgagcaggaaatcggcaaggctaccgccaagtacttcttctacagcaacatcatgaactttttcaagaccgagattaccctggccaacggcgagatccggaagcggcctctgatcgagacaaacggcgaaaccggggagatcgtgtgggataagggccgggattttgccaccgtgcggaaagtgctgagcatgccccaagtgaatatcgtgaaaaagaccgaggtgcagacaggcggcttcagcaaagagtctatcctgcccaagaggaacagcgataagctgatcgccagaaagaaggactgggaccctaagaagtacggcggcttcgacagccccaccgtggcctattctgtgctggtggtggccaaagtggaaaagggcaagtccaagaaactgaagagtgtgaaagagctgctggggatcaccatcatggaaagaagcagcttcgagaagaatcccatcgactttctggaagccaagggctacaaagaagtgaaaaaggacctgatcatcaagctgcctaagtactccctgttcgagctggaaaacggccggaagagaatgctggcctctgccggcgaactgcagaagggaaacgaactggccctgccctccaaatatgtgaacttcctgtacctggccagccactatgagaagctgaagggctcccccgaggataatgagcagaaacagctgtttgtggaacagcacaagcactacctggacgagatcatcgagcagatcagcgagttctccaagagagtgatcctggccgacgctaatctggacaaagtgctgtccgcctacaacaagcaccgggataagcccatcagagagcaggccgagaatatcatccacctgtttaccctgaccaatctgggagcccctgccgccttcaagtactttgacaccaccatcgaccggaagaggtacaccagcaccaaagaggtgctggacgccaccctgatccaccagagcatcaccggcctgtacgagacacggatcgacctgtctcagctgggaggtgactccggcggaagctctggtggcagcaagcggaccgccgacggctctgaattcgagagccctaagaagaaaagaaaggtgagcggaggctctagcggcggaagcaccctgaacattgaagacgagtatagactgcatgaaacaagcaaggaacccgacgtgtccctgggctccacctggctgtccgactttccccaggcctgggccgagacaggaggaatgggcctggccgtgcggcaggcacccctgatcatccctctgaaggccacctctacacccgtgagcatcaagcagtaccctatgtctcaggaggccagactgggcatcaagcctcacatccagaggctgctggaccagggcatcctggtgccatgccagagcccctggaacacaccactgctgcccgtgaagaagccaggcaccaatgactatagacccgtgcaggatctgagagaggtgaacaagagggtggaggatatccaccccaacgtgcccaacccttacaatctgctgtccggcctgcccccttctcaccagtggtatacagtgctggacctgaaggatgccttcttttgtctgagactgcaccctaccagccagccactgttcgcctttgagtggagggaccctgagatgggcatctctggccagctgacctggacacgcctgcctcagggcttcaagaatagcccaacactgttttgcgaggccctgcaccgcgacctggcagatttccggatccagcacccagatctgatcctgctgcagtactacgacgatctgctgctggccgccaccagcgagctggattgccagcagggaacacgcgccctgctgcagaccctgggaaacctgggatatagggcatccgccaagaaggcccagatctgtcagaagcaggtgaagtacctgggctatctgctgaaggagggccagagatggctgacagaggccaggaaggagacagtgatgggccagccaacacccaagaccccaagacagctgagggagttcctgggcaaagcaggattttgcaggctgttcatcccaggattcgcagagatggcagcacctctgtacccactgaccaagccgggcaccctgtttaattggggccctgaccagcagaaggcctatcaggagatcaagcaggccctgctgacagcaccagccctgggcctgccagacctgaccaagcctttcgagctgtttgtggatgagaagcagggctacgccaagggcgtgctgacccagaagctgggaccatggagacggcccgtggcctatctgtccaagaagctggacccagtggcagcaggatggccaccatgcctgaggatggtggcagcaatcgccgtgctgacaaaggatgccggcaagctgaccatgggacagccactggtcatcctggcaccacacgcagtggaggccctggtgaagcagcctccagatcgctggctgtctaacgcccggatgacacactaccaggccctgctgctggacaccgatcgcgtgcagtttggccctgtggtggccctgaatccagccaccctgctgcctctgccagaggagggcctgcagcacaactgtctggactctggcggctcaaaaagaaccgccgacggcagcgaattcgagtctcccaagaagaagaggaaagtcggctctggccctgccgctaagagagtgaagctggacgccacagtggtgtccggccaaaagcaggaccgccagggcggagaacgcagaaggtcccagctcgatagggatcagtgtgcctactgcaaggagaagggccactgggccaaagactgcccgaaaaagccgcgcggcccacgcggcccaaggccacaaacatccctcctttaa
		
	
	 
		 
			 5856
			 DNA
			 PAT
			 
				 
					 source
					 1..5856
					 
						 
							 mol_type
							 other DNA
						
						 
							 organism
							 synthetic construct
						
					
				
			
			 atgaaacggacagccgacggaagcgagttcgagtcaccaaagaagaagcggaaagtcgacaagaagtacagcatcggcctggacatcggcaccaactctgtgggctgggccgtgatcaccgacgagtacaaggtgcccagcaagaaattcaaggtgctgggcaacaccgaccggcacagcatcaagaagaacctgatcggagccctgctgttcgacagcggcgaaacagccgaggccacccggctgaagagaaccgccagaagaagatacaccagacggaagaaccggatctgctatctgcaagagatcttcagcaacgagatggccaaggtggacgacagcttcttccggagactggaagagtccttcctggtggaagaggataagaagcacgagcggcaccccatcttcggcaacatcgtggacgaggtggcctaccacgagaagtaccccaccatctaccacctgagaaagaaactggtggacagcaccgacaaggccgacctgcggctgatctatctggccctggcccacatgatcaagttccggggccacttcctgatcgagggcgacctgaaccccgacaacagcgacgtggacaagctgttcatccagctggtgcagacctacaaccagctgttcgaggaaaaccccatcaacgccagcggcgtggacgccaaggccatcctgtctgccagactgagcaagagcagaaagctggaaaatctgatcgcccagctgcccggcgagaagaagaatggcctgttcggaaacctgattgccctgagcctgggcctgacccccaacttcaagagcaacttcgacctggccgaggatgccaaactgcagctgagcaaggacacctacgacgacgacctggacaacctgctggcccagatcggcgaccagtacgccgacctgtttctggccgccaagaacctgtccgacgccatcctgctgagcgacatcctgagagtgaacaccgagatcaccaaggcccccctgagcgcctctatgatcaagagatacgacgagcaccaccaggacctgaccctgctgaaagctctcgtgcggcagcagctgcctgagaagtacaaagagattttcttcgaccagagcaagaacggctacgccggctacattgacggcggagccagccaggaagagttctacaagttcatcaagcccatcctggaaaagatggacggcaccgaggaactgctcgtgaagctgaagagagaggacctgctgcggaagcagcggaccttcgacaacggcagcatcccccaccagatccacctgggagagctgcacgccattctgcggcggcaggaagatttttacccattcctgaaggacaaccgggaaaagatcgagaagatcctgaccttccgcatcccctactacgtgggccctctggccaggggaaacagcagattcgcctggatgaccagaaagagcgagaaaaccatcaccccctggaacttcgaggaagtggtggacaagggcgcttccgcccagagcttcatcgagcggatgaccaacttcgataagaacctgcccaacgagaaggtgctgcccaagcacagcctgctgtacgagtacttcaccgtgtataacgagctgaccaaagtgaaatacgtgaccgagggaatgagaaagcccgccttcctgagcggcgagcagaaaaaggccatcgtggacctgctgttcaagaccaaccggaaagtgaccgtgaagcagctgaaagaggactacttcaagaaaatcgagtgcttcgactccgtggaaatctccggcgtggaagatcggttcaacgcctccctgggcacataccacgatctgctgaaaattatcaaggacaaggacttcctggacaatgaggaaaacgaggacattctggaagatatcgtgctgaccctgacactgtttgaggacagagagatggtggaggaacggctgaaaacctatgcccacctgttcgacaacaaagtgatgaagcagctgaagcggcggagatacaccggctggggcaggctgagccggaagctgatcaacggcatccgggacaagcagtccggcaagacaatcctggatttcctgaagtccgacggcttcgccaacagaaacttcatgcagctgatccacgacgacagcctgacctttaaagaggacatccagaaagcccaggtgtccggccagggcgatagcctgtacgagcacattgccaatctggccggcagccccgccattaagaagggcatcctgcagacagtgaaggtggtggacgagctcgtgaaagtgatgggccggcacaagcccgagaacatcgtgatcgaaatggccagagagaaccagaccacccagaagggacagaagaacagccgcgagagaatgaagcggatcgaagagggcatcaaagagctgggcagccagatcctgaaagaacaccccgtggaaaacacccagctgcagaacgagaagctgtacctgtactacctgcagaatgggcgggatatgtacgtggaccaggaactggacatcaaccggctgtccgactacgatgtggacgctatcgtgcctcagagctttctgaaggacgactccatcgacaacaaggtgctgaccagaagcgacaagaaccggggcaagagcgacaacgtgccctccgaagaggtcgtgaagaagatgaagaactactggcggcagctgctgaacgccaagctgattacccagagaaagttcgacaatctgaccaaggccgagagaggcggcctgagcgaactggataaggccggcttcatcgccagacagctggtggaaacccggcagatcacaaagcacgtggcacagatcctggactcccggatgaacactaagtacgacgagaatgacaagctgatccgggaagtgaaagtgatcaccctgaagtccaagctggtgtccgatttccggaaggatttccagttttacaaagtgcgcgagatcaacaactaccaccacgcccacgacgcctacctgaacgccgtcgtgggaaccgccctgatcaaaaagtaccctaagctggaaagcgagttcgtgtacggcgactacaaggtgtacgacgtgcggaagatgatcgccaagagcgagcaggaaatcggcaaggctaccgccaagtacttcttctacagcaacatcatgaactttttcaagaccgagattaccctggccaacggcgagatccggaagcggcctctgatcgagacaaacggcgaaaccggggagatcgtgtgggataagggccgggattttgccaccgtgcggaaagtgctgagcatgccccaagtgaatatcgtgaaaaagaccgaggtgcagacaggcggcttcagcaaagagtctatcctgcccaagaggaacagcgataagctgatcgccagaaagaaggactgggaccctaagaagtacggcggcttcgacagccccaccgtggcctattctgtgctggtggtggccaaagtggaaaagggcaagtccaagaaactgaagagtgtgaaagagctgctggggatcaccatcatggaaagaagcagcttcgagaagaatcccatcgactttctggaagccaagggctacaaagaagtgaaaaaggacctgatcatcaagctgcctaagtactccctgttcgagctggaaaacggccggaagagaatgctggcctctgccggcgaactgcagaagggaaacgaactggccctgccctccaaatatgtgaacttcctgtacctggccagccactatgagaagctgaagggctcccccgaggataatgagcagaaacagctgtttgtggaacagcacaagcactacctggacgagatcatcgagcagatcagcgagttctccaagagagtgatcctggccgacgctaatctggacaaagtgctgtccgcctacaacaagcaccgggataagcccatcagagagcaggccgagaatatcatccacctgtttaccctgaccaatctgggagcccctgccgccttcaagtactttgacaccaccatcgaccggaagaggtacaccagcaccaaagaggtgctggacgccaccctgatccaccagagcatcaccggcctgtacgagacacggatcgacctgtctcagctgggaggtgactccggcggaagctctggtggcagcaagcggaccgccgacggctctgaattcgagagccctaagaagaaaagaaaggtgagcggaggctctagcggcggaagcaccctgaacattgaagacgagtatagactgcatgaaacaagcaaggaacccgacgtgtccctgggctccacctggctgtccgactttccccaggcctgggccgagacaggaggaatgggcctggccgtgcggcaggcacccctgatcatccctctgaaggccacctctacacccgtgagcatcaagcagtaccctatgtctcaggaggccagactgggcatcaagcctcacatccagaggctgctggaccagggcatcctggtgccatgccagagcccctggaacacaccactgctgcccgtgaagaagccaggcaccaatgactatagacccgtgcaggatctgagagaggtgaacaagagggtggaggatatccaccccaacgtgcccaacccttacaatctgctgtccggcctgcccccttctcaccagtggtatacagtgctggacctgaaggatgccttcttttgtctgagactgcaccctaccagccagccactgttcgcctttgagtggagggaccctgagatgggcatctctggccagctgacctggacacgcctgcctcagggcttcaagaatagcccaacactgttttgcgaggccctgcaccgcgacctggcagatttccggatccagcacccagatctgatcctgctgcagtactacgacgatctgctgctggccgccaccagcgagctggattgccagcagggaacacgcgccctgctgcagaccctgggaaacctgggatatagggcatccgccaagaaggcccagatctgtcagaagcaggtgaagtacctgggctatctgctgaaggagggccagagatggctgacagaggccaggaaggagacagtgatgggccagccaacacccaagaccccaagacagctgagggagttcctgggcaaagcaggattttgcaggctgttcatcccaggattcgcagagatggcagcacctctgtacccactgaccaagccgggcaccctgtttaattggggccctgaccagcagaaggcctatcaggagatcaagcaggccctgctgacagcaccagccctgggcctgccagacctgaccaagcctttcgagctgtttgtggatgagaagcagggctacgccaagggcgtgctgacccagaagctgggaccatggagacggcccgtggcctatctgtccaagaagctggacccagtggcagcaggatggccaccatgcctgaggatggtggcagcaatcgccgtgctgacaaaggatgccggcaagctgaccatgggacagccactggtcatcctggcaccacacgcagtggaggccctggtgaagcagcctccagatcgctggctgtctaacgcccggatgacacactaccaggccctgctgctggacaccgatcgcgtgcagtttggccctgtggtggccctgaatccagccaccctgctgcctctgccagaggagggcctgcagcacaactgtctggactctggcggctcaaaaagaaccgccgacggcagcgaattcgagtctcccaagaagaagaggaaagtcggctctggccctgccgctaagagagtgaagctggactaa
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			 DNA
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					 source
					 1..6024
					 
						 
							 mol_type
							 other DNA
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							 synthetic construct
						
					
				
			
			 atgaaacggacagccgacggaagcgagttcgagtcaccaaagaagaagcggaaagtcgacaagaagtacagcatcggcctggacatcggcaccaactctgtgggctgggccgtgatcaccgacgagtacaaggtgcccagcaagaaattcaaggtgctgggcaacaccgaccggcacagcatcaagaagaacctgatcggagccctgctgttcgacagcggcgaaacagccgaggccacccggctgaagagaaccgccagaagaagatacaccagacggaagaaccggatctgctatctgcaagagatcttcagcaacgagatggccaaggtggacgacagcttcttccggagactggaagagtccttcctggtggaagaggataagaagcacgagcggcaccccatcttcggcaacatcgtggacgaggtggcctaccacgagaagtaccccaccatctaccacctgagaaagaaactggtggacagcaccgacaaggccgacctgcggctgatctatctggccctggcccacatgatcaagttccggggccacttcctgatcgagggcgacctgaaccccgacaacagcgacgtggacaagctgttcatccagctggtgcagacctacaaccagctgttcgaggaaaaccccatcaacgccagcggcgtggacgccaaggccatcctgtctgccagactgagcaagagcagaaagctggaaaatctgatcgcccagctgcccggcgagaagaagaatggcctgttcggaaacctgattgccctgagcctgggcctgacccccaacttcaagagcaacttcgacctggccgaggatgccaaactgcagctgagcaaggacacctacgacgacgacctggacaacctgctggcccagatcggcgaccagtacgccgacctgtttctggccgccaagaacctgtccgacgccatcctgctgagcgacatcctgagagtgaacaccgagatcaccaaggcccccctgagcgcctctatgatcaagagatacgacgagcaccaccaggacctgaccctgctgaaagctctcgtgcggcagcagctgcctgagaagtacaaagagattttcttcgaccagagcaagaacggctacgccggctacattgacggcggagccagccaggaagagttctacaagttcatcaagcccatcctggaaaagatggacggcaccgaggaactgctcgtgaagctgaagagagaggacctgctgcggaagcagcggaccttcgacaacggcagcatcccccaccagatccacctgggagagctgcacgccattctgcggcggcaggaagatttttacccattcctgaaggacaaccgggaaaagatcgagaagatcctgaccttccgcatcccctactacgtgggccctctggccaggggaaacagcagattcgcctggatgaccagaaagagcgagaaaaccatcaccccctggaacttcgaggaagtggtggacaagggcgcttccgcccagagcttcatcgagcggatgaccaacttcgataagaacctgcccaacgagaaggtgctgcccaagcacagcctgctgtacgagtacttcaccgtgtataacgagctgaccaaagtgaaatacgtgaccgagggaatgagaaagcccgccttcctgagcggcgagcagaaaaaggccatcgtggacctgctgttcaagaccaaccggaaagtgaccgtgaagcagctgaaagaggactacttcaagaaaatcgagtgcttcgactccgtggaaatctccggcgtggaagatcggttcaacgcctccctgggcacataccacgatctgctgaaaattatcaaggacaaggacttcctggacaatgaggaaaacgaggacattctggaagatatcgtgctgaccctgacactgtttgaggacagagagatggtggaggaacggctgaaaacctatgcccacctgttcgacaacaaagtgatgaagcagctgaagcggcggagatacaccggctggggcaggctgagccggaagctgatcaacggcatccgggacaagcagtccggcaagacaatcctggatttcctgaagtccgacggcttcgccaacagaaacttcatgcagctgatccacgacgacagcctgacctttaaagaggacatccagaaagcccaggtgtccggccagggcgatagcctgtacgagcacattgccaatctggccggcagccccgccattaagaagggcatcctgcagacagtgaaggtggtggacgagctcgtgaaagtgatgggccggcacaagcccgagaacatcgtgatcgaaatggccagagagaaccagaccacccagaagggacagaagaacagccgcgagagaatgaagcggatcgaagagggcatcaaagagctgggcagccagatcctgaaagaacaccccgtggaaaacacccagctgcagaacgagaagctgtacctgtactacctgcagaatgggcgggatatgtacgtggaccaggaactggacatcaaccggctgtccgactacgatgtggacgctatcgtgcctcagagctttctgaaggacgactccatcgacaacaaggtgctgaccagaagcgacaagaaccggggcaagagcgacaacgtgccctccgaagaggtcgtgaagaagatgaagaactactggcggcagctgctgaacgccaagctgattacccagagaaagttcgacaatctgaccaaggccgagagaggcggcctgagcgaactggataaggccggcttcatcgccagacagctggtggaaacccggcagatcacaaagcacgtggcacagatcctggactcccggatgaacactaagtacgacgagaatgacaagctgatccgggaagtgaaagtgatcaccctgaagtccaagctggtgtccgatttccggaaggatttccagttttacaaagtgcgcgagatcaacaactaccaccacgcccacgacgcctacctgaacgccgtcgtgggaaccgccctgatcaaaaagtaccctaagctggaaagcgagttcgtgtacggcgactacaaggtgtacgacgtgcggaagatgatcgccaagagcgagcaggaaatcggcaaggctaccgccaagtacttcttctacagcaacatcatgaactttttcaagaccgagattaccctggccaacggcgagatccggaagcggcctctgatcgagacaaacggcgaaaccggggagatcgtgtgggataagggccgggattttgccaccgtgcggaaagtgctgagcatgccccaagtgaatatcgtgaaaaagaccgaggtgcagacaggcggcttcagcaaagagtctatcctgcccaagaggaacagcgataagctgatcgccagaaagaaggactgggaccctaagaagtacggcggcttcgacagccccaccgtggcctattctgtgctggtggtggccaaagtggaaaagggcaagtccaagaaactgaagagtgtgaaagagctgctggggatcaccatcatggaaagaagcagcttcgagaagaatcccatcgactttctggaagccaagggctacaaagaagtgaaaaaggacctgatcatcaagctgcctaagtactccctgttcgagctggaaaacggccggaagagaatgctggcctctgccggcgaactgcagaagggaaacgaactggccctgccctccaaatatgtgaacttcctgtacctggccagccactatgagaagctgaagggctcccccgaggataatgagcagaaacagctgtttgtggaacagcacaagcactacctggacgagatcatcgagcagatcagcgagttctccaagagagtgatcctggccgacgctaatctggacaaagtgctgtccgcctacaacaagcaccgggataagcccatcagagagcaggccgagaatatcatccacctgtttaccctgaccaatctgggagcccctgccgccttcaagtactttgacaccaccatcgaccggaagaggtacaccagcaccaaagaggtgctggacgccaccctgatccaccagagcatcaccggcctgtacgagacacggatcgacctgtctcagctgggaggtgactccggcggaagctctggtggcagcaagcggaccgccgacggctctgaattcgagagccctaagaagaaaagaaaggtgagcggaggctctagcggcggaagcaccctgaacattgaagacgagtatagactgcatgaaacaagcaaggaacccgacgtgtccctgggctccacctggctgtccgactttccccaggcctgggccgagacaggaggaatgggcctggccgtgcggcaggcacccctgatcatccctctgaaggccacctctacacccgtgagcatcaagcagtaccctatgtctcaggaggccagactgggcatcaagcctcacatccagaggctgctggaccagggcatcctggtgccatgccagagcccctggaacacaccactgctgcccgtgaagaagccaggcaccaatgactatagacccgtgcaggatctgagagaggtgaacaagagggtggaggatatccaccccaacgtgcccaacccttacaatctgctgtccggcctgcccccttctcaccagtggtatacagtgctggacctgaaggatgccttcttttgtctgagactgcaccctaccagccagccactgttcgcctttgagtggagggaccctgagatgggcatctctggccagctgacctggacacgcctgcctcagggcttcaagaatagcccaacactgttttgcgaggccctgcaccgcgacctggcagatttccggatccagcacccagatctgatcctgctgcagtactacgacgatctgctgctggccgccaccagcgagctggattgccagcagggaacacgcgccctgctgcagaccctgggaaacctgggatatagggcatccgccaagaaggcccagatctgtcagaagcaggtgaagtacctgggctatctgctgaaggagggccagagatggctgacagaggccaggaaggagacagtgatgggccagccaacacccaagaccccaagacagctgagggagttcctgggcaaagcaggattttgcaggctgttcatcccaggattcgcagagatggcagcacctctgtacccactgaccaagccgggcaccctgtttaattggggccctgaccagcagaaggcctatcaggagatcaagcaggccctgctgacagcaccagccctgggcctgccagacctgaccaagcctttcgagctgtttgtggatgagaagcagggctacgccaagggcgtgctgacccagaagctgggaccatggagacggcccgtggcctatctgtccaagaagctggacccagtggcagcaggatggccaccatgcctgaggatggtggcagcaatcgccgtgctgacaaaggatgccggcaagctgaccatgggacagccactggtcatcctggcaccacacgcagtggaggccctggtgaagcagcctccagatcgctggctgtctaacgcccggatgacacactaccaggccctgctgctggacaccgatcgcgtgcagtttggccctgtggtggccctgaatccagccaccctgctgcctctgccagaggagggcctgcagcacaactgtctggactctggcggctcaaaaagaaccgccgacggcagcgaattcgagtctcccaagaagaagaggaaagtcggctctggccctgccgctaagagagtgaagctggacgccacagtggtgtccggccaaaagcaggaccgccagggcggagaacgcagaaggtcccagctcgatagggatcagtgtgcctactgcaaggagaagggccactgggccaaagactgcccgaaaaagccgcgcggcccacgcggcccaaggccacaaacatccctcctttaa
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			 DNA
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							 mol_type
							 other DNA
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							 synthetic construct
						
					
				
			
			 atgaaacggacagccgacggaagcgagttcgagtcaccaaagaagaagcggaaagtcgacaagaagtacagcatcggcctggacatcggcaccaactctgtgggctgggccgtgatcaccgacgagtacaaggtgcccagcaagaaattcaaggtgctgggcaacaccgaccggcacagcatcaagaagaacctgatcggagccctgctgttcgacagcggcgaaacagccgaggccacccggctgaagagaaccgccagaagaagatacaccagacggaagaaccggatctgctatctgcaagagatcttcagcaacgagatggccaaggtggacgacagcttcttccggagactggaagagtccttcctggtggaagaggataagaagcacgagcggcaccccatcttcggcaacatcgtggacgaggtggcctaccacgagaagtaccccaccatctaccacctgagaaagaaactggtggacagcaccgacaaggccgacctgcggctgatctatctggccctggcccacatgatcaagttccggggccacttcctgatcgagggcgacctgaaccccgacaacagcgacgtggacaagctgttcatccagctggtgcagacctacaaccagctgttcgaggaaaaccccatcaacgccagcggcgtggacgccaaggccatcctgtctgccagactgagcaagagcagaaagctggaaaatctgatcgcccagctgcccggcgagaagaagaatggcctgttcggaaacctgattgccctgagcctgggcctgacccccaacttcaagagcaacttcgacctggccgaggatgccaaactgcagctgagcaaggacacctacgacgacgacctggacaacctgctggcccagatcggcgaccagtacgccgacctgtttctggccgccaagaacctgtccgacgccatcctgctgagcgacatcctgagagtgaacaccgagatcaccaaggcccccctgagcgcctctatgatcaagagatacgacgagcaccaccaggacctgaccctgctgaaagctctcgtgcggcagcagctgcctgagaagtacaaagagattttcttcgaccagagcaagaacggctacgccggctacattgacggcggagccagccaggaagagttctacaagttcatcaagcccatcctggaaaagatggacggcaccgaggaactgctcgtgaagctgaagagagaggacctgctgcggaagcagcggaccttcgacaacggcagcatcccccaccagatccacctgggagagctgcacgccattctgcggcggcaggaagatttttacccattcctgaaggacaaccgggaaaagatcgagaagatcctgaccttccgcatcccctactacgtgggccctctggccaggggaaacagcagattcgcctggatgaccagaaagagcgagaaaaccatcaccccctggaacttcgaggaagtggtggacaagggcgcttccgcccagagcttcatcgagcggatgaccaacttcgataagaacctgcccaacgagaaggtgctgcccaagcacagcctgctgtacgagtacttcaccgtgtataacgagctgaccaaagtgaaatacgtgaccgagggaatgagaaagcccgccttcctgagcggcgagcagaaaaaggccatcgtggacctgctgttcaagaccaaccggaaagtgaccgtgaagcagctgaaagaggactacttcaagaaaatcgagtgcttcgactccgtggaaatctccggcgtggaagatcggttcaacgcctccctgggcacataccacgatctgctgaaaattatcaaggacaaggacttcctggacaatgaggaaaacgaggacattctggaagatatcgtgctgaccctgacactgtttgaggacagagagatggtggaggaacggctgaaaacctatgcccacctgttcgacaacaaagtgatgaagcagctgaagcggtgcagatacaccggctggggcaggctgagccggaagctgatcaacggcatccgggacaagcagtccggcaagacaatcctggatttcctgaagtccgacggcttcgccaacagaaacttcatgcagctgatccacgacgacagcctgacctttaaagaggacatccagaaagcccaggtgtccggccagggcgatagcctgtacgagcacattgccaatctggccggcagccccgccattaagaagggcatcctgcagacagtgaaggtggtggacgagctcgtgaaagtgatgggccggcacaagcccgagaacatcgtgatcgaaatggccagagagaaccagaccacccagaagggacagaagaacagccgcgagagaatgaagcggatcgaagagggcatcaaagagctgggcagccagatcctgaaagaacaccccgtggaaaacacccagctgcagaacgagaagctgtacctgtactacctgcagaatgggcgggatatgtacgtggaccaggaactggacatcaaccggctgtccgactacgatgtggacgctatcgtgcctcagagctttctgaaggacgactccatcgacaacaaggtgctgaccagaagcgacaagaaccggggcaagagcgacaacgtgccctccgaagaggtcgtgaagaagatgaagaactactggcggcagctgctgaacgccaagctgattacccagagaaagttcgacaatctgaccaaggccgagagaggcggcctgagcgaactggataaggccggcttcatcaagagacagctggtggaaacccggcagatcacaaagcacgtggcacagatcctggactcccggatgaacactaagtacgacgagaatgacaagctgatccgggaagtgaaagtgatcaccctgaagtccaagctggtgtccgatttccggaaggatttccagttttacaaagtgcgcgagatcaacaactaccaccacgcccacgacgcctacctgaacgccgtcgtgggaaccgccctgatcaaaaagtaccctaagctggaaagcgagttcgtgtacggcgactacaaggtgtacgacgtgcggaagatgatcgccaagagcgagcaggaaatcggcaaggctaccgccaagtacttcttctacagcaacatcatgaactttttcaagaccgagattaccctggccaacggcgagatccggaagcggcctctgatcgagacaaacggcgaaaccggggagatcgtgtgggataagggccgggattttgccaccgtgcggaaagtgctgagcatgccccaagtgaatatcgtgaaaaagaccgaggtgcagacaggcggcttcagcaaagagtctatcctgcccaagaggaacagcgataagctgatcgccagaaagaaggactgggaccctaagaagtacggcggcttcgacagccccaccgtggcctattctgtgctggtggtggccaaagtggaaaagggcaagtccaagaaactgaagagtgtgaaagagctgctggggatcaccatcatggaaagaagcagcttcgagaagaatcccatcgactttctggaagccaagggctacaaagaagtgaaaaaggacctgatcatcaagctgcctaagtactccctgttcgagctggaaaacggccggaagagaatgctggcctctgccggcgaactgcagaagggaaacgaactggccctgccctccaaatatgtgaacttcctgtacctggccagccactatgagaagctgaagggctcccccgaggataatgagcagaaacagctgtttgtggaacagcacaagcactacctggacgagatcatcgagcagatcagcgagttctccaagagagtgatcctggccgacgctaatctggacaaagtgctgtccgcctacaacaagcaccgggataagcccatcagagagcaggccgagaatatcatccacctgtttaccctgaccaatctgggagcccctgccgccttcaagtactttgacaccaccatcgaccggaagaggtacaccagcaccaaagaggtgctggacgccaccctgatccaccagagcatcaccggcctgtacgagacacggatcgacctgtctcagctgggaggtgactccggcggaagctctggtggcagcaagcggaccgccgacggctctgaattcgagagccctaagaagaaaagaaaggtgagcggaggctctagcggcggaagcaccctgaacattgaagacgagtatagactgcatgaaacaagcaaggaacccgacgtgtccctgggctccacctggctgtccgactttccccaggcctgggccgagacaggaggaatgggcctggccgtgcggcaggcacccctgatcatccctctgaaggccacctctacacccgtgagcatcaagcagtaccctatgtctcaggaggccagactgggcatcaagcctcacatccagaggctgctggaccagggcatcctggtgccatgccagagcccctggaacacaccactgctgcccgtgaagaagccaggcaccaatgactatagacccgtgcaggatctgagagaggtgaacaagagggtggaggatatccaccccaacgtgcccaacccttacaatctgctgtccggcctgcccccttctcaccagtggtatacagtgctggacctgaaggatgccttcttttgtctgagactgcaccctaccagccagccactgttcgcctttgagtggagggaccctgagatgggcatctctggccagctgacctggacacgcctgcctcagggcttcaagaatagcccaacactgttttgcgaggccctgcaccgcgacctggcagatttccggatccagcacccagatctgatcctgctgcagtactacgacgatctgctgctggccgccaccagcgagctggattgccagcagggaacacgcgccctgctgcagaccctgggaaacctgggatatagggcatccgccaagaaggcccagatctgtcagaagcaggtgaagtacctgggctatctgctgaaggagggccagagatggctgacagaggccaggaaggagacagtgatgggccagccaacacccaagaccccaagacagctgagggagttcctgggcaaagcaggattttgcaggctgttcatcccaggattcgcagagatggcagcacctctgtacccactgaccaagccgggcaccctgtttaattggggccctgaccagcagaaggcctatcaggagatcaagcaggccctgctgacagcaccagccctgggcctgccagacctgaccaagcctttcgagctgtttgtggatgagaagcagggctacgccaagggcgtgctgacccagaagctgggaccatggagacggcccgtggcctatctgtccaagaagctggacccagtggcagcaggatggccaccatgcctgaggatggtggcagcaatcgccgtgctgacaaaggatgccggcaagctgaccatgggacagccactggtcatcctggcaccacacgcagtggaggccctggtgaagcagcctccagatcgctggctgtctaacgcccggatgacacactaccaggccctgctgctggacaccgatcgcgtgcagtttggccctgtggtggccctgaatccagccaccctgctgcctctgccagaggagggcctgcagcacaactgtctggactctggcggctcaaaaagaaccgccgacggcagcgaattcgagtctcccaagaagaagaggaaagtcggctctggccctgccgctaagagagtgaagctggactaa
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			 atgaaacggacagccgacggaagcgagttcgagtcaccaaagaagaagcggaaagtcgacaagaagtacagcatcggcctggacatcggcaccaactctgtgggctgggccgtgatcaccgacgagtacaaggtgcccagcaagaaattcaaggtgctgggcaacaccgaccggcacagcatcaagaagaacctgatcggagccctgctgttcgacagcggcgaaacagccgaggccacccggctgaagagaaccgccagaagaagatacaccagacggaagaaccggatctgctatctgcaagagatcttcagcaacgagatggccaaggtggacgacagcttcttccggagactggaagagtccttcctggtggaagaggataagaagcacgagcggcaccccatcttcggcaacatcgtggacgaggtggcctaccacgagaagtaccccaccatctaccacctgagaaagaaactggtggacagcaccgacaaggccgacctgcggctgatctatctggccctggcccacatgatcaagttccggggccacttcctgatcgagggcgacctgaaccccgacaacagcgacgtggacaagctgttcatccagctggtgcagacctacaaccagctgttcgaggaaaaccccatcaacgccagcggcgtggacgccaaggccatcctgtctgccagactgagcaagagcagaaagctggaaaatctgatcgcccagctgcccggcgagaagaagaatggcctgttcggaaacctgattgccctgagcctgggcctgacccccaacttcaagagcaacttcgacctggccgaggatgccaaactgcagctgagcaaggacacctacgacgacgacctggacaacctgctggcccagatcggcgaccagtacgccgacctgtttctggccgccaagaacctgtccgacgccatcctgctgagcgacatcctgagagtgaacaccgagatcaccaaggcccccctgagcgcctctatgatcaagagatacgacgagcaccaccaggacctgaccctgctgaaagctctcgtgcggcagcagctgcctgagaagtacaaagagattttcttcgaccagagcaagaacggctacgccggctacattgacggcggagccagccaggaagagttctacaagttcatcaagcccatcctggaaaagatggacggcaccgaggaactgctcgtgaagctgaagagagaggacctgctgcggaagcagcggaccttcgacaacggcagcatcccccaccagatccacctgggagagctgcacgccattctgcggcggcaggaagatttttacccattcctgaaggacaaccgggaaaagatcgagaagatcctgaccttccgcatcccctactacgtgggccctctggccaggggaaacagcagattcgcctggatgaccagaaagagcgagaaaaccatcaccccctggaacttcgaggaagtggtggacaagggcgcttccgcccagagcttcatcgagcggatgaccaacttcgataagaacctgcccaacgagaaggtgctgcccaagcacagcctgctgtacgagtacttcaccgtgtataacgagctgaccaaagtgaaatacgtgaccgagggaatgagaaagcccgccttcctgagcggcgagcagaaaaaggccatcgtggacctgctgttcaagaccaaccggaaagtgaccgtgaagcagctgaaagaggactacttcaagaaaatcgagtgcttcgactccgtggaaatctccggcgtggaagatcggttcaacgcctccctgggcacataccacgatctgctgaaaattatcaaggacaaggacttcctggacaatgaggaaaacgaggacattctggaagatatcgtgctgaccctgacactgtttgaggacagagagatggtggaggaacggctgaaaacctatgcccacctgttcgacaacaaagtgatgaagcagctgaagcggtgcagatacaccggctggggcaggctgagccggaagctgatcaacggcatccgggacaagcagtccggcaagacaatcctggatttcctgaagtccgacggcttcgccaacagaaacttcatgcagctgatccacgacgacagcctgacctttaaagaggacatccagaaagcccaggtgtccggccagggcgatagcctgtacgagcacattgccaatctggccggcagccccgccattaagaagggcatcctgcagacagtgaaggtggtggacgagctcgtgaaagtgatgggccggcacaagcccgagaacatcgtgatcgaaatggccagagagaaccagaccacccagaagggacagaagaacagccgcgagagaatgaagcggatcgaagagggcatcaaagagctgggcagccagatcctgaaagaacaccccgtggaaaacacccagctgcagaacgagaagctgtacctgtactacctgcagaatgggcgggatatgtacgtggaccaggaactggacatcaaccggctgtccgactacgatgtggacgctatcgtgcctcagagctttctgaaggacgactccatcgacaacaaggtgctgaccagaagcgacaagaaccggggcaagagcgacaacgtgccctccgaagaggtcgtgaagaagatgaagaactactggcggcagctgctgaacgccaagctgattacccagagaaagttcgacaatctgaccaaggccgagagaggcggcctgagcgaactggataaggccggcttcatcaagagacagctggtggaaacccggcagatcacaaagcacgtggcacagatcctggactcccggatgaacactaagtacgacgagaatgacaagctgatccgggaagtgaaagtgatcaccctgaagtccaagctggtgtccgatttccggaaggatttccagttttacaaagtgcgcgagatcaacaactaccaccacgcccacgacgcctacctgaacgccgtcgtgggaaccgccctgatcaaaaagtaccctaagctggaaagcgagttcgtgtacggcgactacaaggtgtacgacgtgcggaagatgatcgccaagagcgagcaggaaatcggcaaggctaccgccaagtacttcttctacagcaacatcatgaactttttcaagaccgagattaccctggccaacggcgagatccggaagcggcctctgatcgagacaaacggcgaaaccggggagatcgtgtgggataagggccgggattttgccaccgtgcggaaagtgctgagcatgccccaagtgaatatcgtgaaaaagaccgaggtgcagacaggcggcttcagcaaagagtctatcctgcccaagaggaacagcgataagctgatcgccagaaagaaggactgggaccctaagaagtacggcggcttcgacagccccaccgtggcctattctgtgctggtggtggccaaagtggaaaagggcaagtccaagaaactgaagagtgtgaaagagctgctggggatcaccatcatggaaagaagcagcttcgagaagaatcccatcgactttctggaagccaagggctacaaagaagtgaaaaaggacctgatcatcaagctgcctaagtactccctgttcgagctggaaaacggccggaagagaatgctggcctctgccggcgaactgcagaagggaaacgaactggccctgccctccaaatatgtgaacttcctgtacctggccagccactatgagaagctgaagggctcccccgaggataatgagcagaaacagctgtttgtggaacagcacaagcactacctggacgagatcatcgagcagatcagcgagttctccaagagagtgatcctggccgacgctaatctggacaaagtgctgtccgcctacaacaagcaccgggataagcccatcagagagcaggccgagaatatcatccacctgtttaccctgaccaatctgggagcccctgccgccttcaagtactttgacaccaccatcgaccggaagaggtacaccagcaccaaagaggtgctggacgccaccctgatccaccagagcatcaccggcctgtacgagacacggatcgacctgtctcagctgggaggtgactccggcggaagctctggtggcagcaagcggaccgccgacggctctgaattcgagagccctaagaagaaaagaaaggtgagcggaggctctagcggcggaagcaccctgaacattgaagacgagtatagactgcatgaaacaagcaaggaacccgacgtgtccctgggctccacctggctgtccgactttccccaggcctgggccgagacaggaggaatgggcctggccgtgcggcaggcacccctgatcatccctctgaaggccacctctacacccgtgagcatcaagcagtaccctatgtctcaggaggccagactgggcatcaagcctcacatccagaggctgctggaccagggcatcctggtgccatgccagagcccctggaacacaccactgctgcccgtgaagaagccaggcaccaatgactatagacccgtgcaggatctgagagaggtgaacaagagggtggaggatatccaccccaacgtgcccaacccttacaatctgctgtccggcctgcccccttctcaccagtggtatacagtgctggacctgaaggatgccttcttttgtctgagactgcaccctaccagccagccactgttcgcctttgagtggagggaccctgagatgggcatctctggccagctgacctggacacgcctgcctcagggcttcaagaatagcccaacactgttttgcgaggccctgcaccgcgacctggcagatttccggatccagcacccagatctgatcctgctgcagtactacgacgatctgctgctggccgccaccagcgagctggattgccagcagggaacacgcgccctgctgcagaccctgggaaacctgggatatagggcatccgccaagaaggcccagatctgtcagaagcaggtgaagtacctgggctatctgctgaaggagggccagagatggctgacagaggccaggaaggagacagtgatgggccagccaacacccaagaccccaagacagctgagggagttcctgggcaaagcaggattttgcaggctgttcatcccaggattcgcagagatggcagcacctctgtacccactgaccaagccgggcaccctgtttaattggggccctgaccagcagaaggcctatcaggagatcaagcaggccctgctgacagcaccagccctgggcctgccagacctgaccaagcctttcgagctgtttgtggatgagaagcagggctacgccaagggcgtgctgacccagaagctgggaccatggagacggcccgtggcctatctgtccaagaagctggacccagtggcagcaggatggccaccatgcctgaggatggtggcagcaatcgccgtgctgacaaaggatgccggcaagctgaccatgggacagccactggtcatcctggcaccacacgcagtggaggccctggtgaagcagcctccagatcgctggctgtctaacgcccggatgacacactaccaggccctgctgctggacaccgatcgcgtgcagtttggccctgtggtggccctgaatccagccaccctgctgcctctgccagaggagggcctgcagcacaactgtctggactctggcggctcaaaaagaaccgccgacggcagcgaattcgagtctcccaagaagaagaggaaagtcggctctggccctgccgctaagagagtgaagctggacgccacagtggtgtccggccaaaagcaggaccgccagggcggagaacgcagaaggtcccagctcgatagggatcagtgtgcctactgcaaggagaagggccactgggccaaagactgcccgaaaaagccgcgcggcccacgcggcccaaggccacaaacatccctcctttaa
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			 gacaagaagtacagcatcggcctggacatcggcaccaactctgtgggctgggccgtgatcaccgacgagtacaaggtgcccagcaagaaattcaaggtgctgggcaacaccgaccggcacagcatcaagaagaacctgatcggagccctgctgttcgacagcggcgaaacagccgaggccacccggctgaagagaaccgccagaagaagatacaccagacggaagaaccggatctgctatctgcaagagatcttcagcaacgagatggccaaggtggacgacagcttcttccacagactggaagagtccttcctggtggaagaggataagaagcacgagcggcaccccatcttcggcaacatcgtggacgaggtggcctaccacgagaagtaccccaccatctaccacctgagaaagaaactggtggacagcaccgacaaggccgacctgcggctgatctatctggccctggcccacatgatcaagttccggggccacttcctgatcgagggcgacctgaaccccgacaacagcgacgtggacaagctgttcatccagctggtgcagacctacaaccagctgttcgaggaaaaccccatcaacgccagcggcgtggacgccaaggccatcctgtctgccagactgagcaagagcagaaagctggaaaatctgatcgcccagctgcccggcgagaagaagaatggcctgttcggaaacctgattgccctgagcctgggcctgacccccaacttcaagagcaacttcgacctggccgaggatgccaaactgcagctgagcaaggacacctacgacgacgacctggacaacctgctggcccagatcggcgaccagtacgccgacctgtttctggccgccaagaacctgtccgacgccatcctgctgagcgacatcctgagagtgaacaccgagatcaccaaggcccccctgagcgcctctatgatcaagagatacgacgagcaccaccaggacctgaccctgctgaaagctctcgtgcggcagcagctgcctgagaagtacaaagagattttcttcgaccagagcaagaacggctacgccggctacattgacggcggagccagccaggaagagttctacaagttcatcaagcccatcctggaaaagatggacggcaccgaggaactgctcgtgaagctgaagagagaggacctgctgcggaagcagcggaccttcgacaacggcagcatcccccaccagatccacctgggagagctgcacgccattctgcggcggcaggaagatttttacccattcctgaaggacaaccgggaaaagatcgagaagatcctgaccttccgcatcccctactacgtgggccctctggccaggggaaacagcagattcgcctggatgaccagaaagagcgaggaaaccatcaccccctggaacttcgaggaagtggtggacaagggcgcttccgcccagagcttcatcgagcggatgaccaacttcgataagaacctgcccaacgagaaggtgctgcccaagcacagcctgctgtacgagtacttcaccgtgtataacgagctgaccaaagtgaaatacgtgaccgagggaatgagaaagcccgccttcctgagcggcgagcagaaaaaggccatcgtggacctgctgttcaagaccaaccggaaagtgaccgtgaagcagctgaaagaggactacttcaagaaaatcgagtgcttcgactccgtggaaatctccggcgtggaagatcggttcaacgcctccctgggcacataccacgatctgctgaaaattatcaaggacaaggacttcctggacaatgaggaaaacgaggacattctggaagatatcgtgctgaccctgacactgtttgaggacagagagatgatcgaggaacggctgaaaacctatgcccacctgttcgacgacaaagtgatgaagcagctgaagcggcggagatacaccggctggggcaggctgagccggaagctgatcaacggcatccgggacaagcagtccggcaagacaatcctggatttcctgaagtccgacggcttcgccaacagaaacttcatgcagctgatccacgacgacagcctgacctttaaagaggacatccagaaagcccaggtgtccggccagggcgatagcctgcacgagcacattgccaatctggccggcagccccgccattaagaagggcatcctgcagacagtgaaggtggtggacgagctcgtgaaagtgatgggccggcacaagcccgagaacatcgtgatcgaaatggccagagagaaccagaccacccagaagggacagaagaacagccgcgagagaatgaagcggatcgaagagggcatcaaagagctgggcagccagatcctgaaagaacaccccgtggaaaacacccagctgcagaacgagaagctgtacctgtactacctgcagaatgggcgggatatgtacgtggaccaggaactggacatcaaccggctgtccgactacgatgtggacgctatcgtgcctcagagctttctgaaggacgactccatcgacaacaaggtgctgaccagaagcgacaagaaccggggcaagagcgacaacgtgccctccgaagaggtcgtgaagaagatgaagaactactggcggcagctgctgaacgccaagctgattacccagagaaagttcgacaatctgaccaaggccgagagaggcggcctgagcgaactggataaggccggcttcatcaagagacagctggtggaaacccggcagatcacaaagcacgtggcacagatcctggactcccggatgaacactaagtacgacgagaatgacaagctgatccgggaagtgaaagtgatcaccctgaagtccaagctggtgtccgatttccggaaggatttccagttttacaaagtgcgcgagatcaacaactaccaccacgcccacgacgcctacctgaacgccgtcgtgggaaccgccctgatcaaaaagtaccctaagctggaaagcgagttcgtgtacggcgactacaaggtgtacgacgtgcggaagatgatcgccaagagcgagcaggaaatcggcaaggctaccgccaagtacttcttctacagcaacatcatgaactttttcaagaccgagattaccctggccaacggcgagatccggaagcggcctctgatcgagacaaacggcgaaaccggggagatcgtgtgggataagggccgggattttgccaccgtgcggaaagtgctgagcatgccccaagtgaatatcgtgaaaaagaccgaggtgcagacaggcggcttcagcaaagagtctatcctgcccaagaggaacagcgataagctgatcgccagaaagaaggactgggaccctaagaagtacggcggcttcctttggcccaccgtggcctattctgtgctggtggtggccaaagtggaaaagggcaagtccaagaaactgaagagtgtgaaagagctgctggggatcaccatcatggaaagaagcagcttcgagaagaatcccatcgactttctggaagccaagggctacaaagaagtgaaaaaggacctgatcatcaagctgcctaagtactccctgttcgagctggaaaacggccggaagagaatgctggcctctgccaagcaactgcagaagggaaacgaactggccctgccctccaaatatgtgaacttcctgtacctggccagccactatgagaagctgaagggctcccccgaggataatgagcagaaacagctgtttgtggaacagcacaagcactacctggacgagatcatcgagcagatcagcgagttctccaagagagtgatcctggccgacgctaatctggacaaagtgctgtccgcctacaacaagcaccgggataagcccatcagagagcaggccgagaatatcatccacctgtttaccctgaccaatctgggagcccctgccgccttcaagtactttgacaccaccatcgaccggaagcaatacaggagcaccaaagaggtgctggacgccaccctgatccaccagagcatcaccggcctgtacgagacacggatcgacctgtctcagctgggaggtgac
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