
Supplemental  Figure S1. GC-MS analysis of ZmTPS1 sesquiterpene products.  

A, Total ion chromatogram of GC-MS analysis for coexpression products of ZmTPS1 

and IspA (FPP synthase from E. coli). 

B to D, Mass spectra of ZmTPS1 sesquiterpene products, which are identified through 

mass spectra comparison with that of NIST MS library as β-farnesene (Peak 1, B), 

nerolidol (Peak 2, C) and farnesol (Peak 3, D). 
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Supplemental  Figure S2. Plastidic localization of ZmTPS1, ZmKSL5 and ZmKSL3. 

Images of the  leaf epidermis of N. benthamiana  expressing different eGFP fusion protein 

are shown, eGFP (A to D), eGFP fused to ZmTPS1 (E to H), eGFP fused to ZmKSL5 (I to L) 

and eGFP fused to ZmKSL3 (M to P). All expression was controlled with CaMV 35S 

promoter.  

A, E, I and M, eGFP fluorescence.  

B, F, J and N, Chlorophyll autofluorescence.  

C, G, K and O, Bright-field image.  

D, H, L and P, Overlay images. 

Scale bar indicates 20 μm.  



Supplemental  Figure S3. Maize d5 mutant seedlings and height restoration by GA treatment. 

A, The d5 mutants showed dwarfism (marked with red arrow).  

B, The 10 days d5 mutant (marked with red arrow) and WT seedling. 

C, The height restoration of d5 (marked with red arrow) with GA treatment. 

 

B 

C 

A 



Supplemental  Figure S4. ZmTPS1 and ZmKSL5 mutants did not show dwarf phenotype. 

Gene expression of ZmTPS1 and ZmKSL5 was analyzed with qRT-PCR to identify their 

mutants, in comparison to that of wild type line W22. 
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Supplemental  Figure S5. GC-MS analysis of KS activity for ZmTPS1 and ZmKSL5 in d5. 
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Supplemental  Figure S6. Heat map of KSL gene expression in B73 with An2. Expression 

data was obtained from PLEXdb and MaizeGDB for heat map plotting. ZmTPS1 and 

ZmKSL5 have correlated expression patterns with An2 in B73 tissues, in contrast to 

ZmKSL3.  
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Supplemental  Figure S7. Constitutive gene expression pattern of ZmTPS1, ZmKSL3 and 

ZmKSL5. RT-PCR analysis for constitutive expression of three KS genes in root (R) and 

above ground tissues (L) of Mo17 and B73 young seedling. Ef1α was used as control. 



Supplemental  Figure S8. Proposed evolution of maize tandem KS 

gene array. 
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ChloroP Predator PCLA iPSORT 

ZmKSL1 — — — — 

ZmKSL2 Y — Y Y 

ZmKSL3 Y Y — Y 

ZmKSL4 Y Y Y Y 

ZmKSL5 Y Y Y Y 

ZmTPS1 Y Y Y Y 

TaKSL5 Y — Y — 

Supplemental Table S1.  Plastid localization prediction results 



W-Box 
ABRE (ABA 

response) 

TCA (SA 

response) 

CGTCA (MeJA 

response) 

ZmKSL5 -457 
-873, -1137,  

-298, -135 
none -756 

ZmTPS1 -1416, -928 -33 -570 -928, -813, -570 

ZmKSL3 none none none 

-487, -1046,   

-1043, -902,   

-763 

Supplemental Table S2. Predicted cis-regulatory elements in 1.5 kb promoter 

region of three KS genes. 



Primer Sequence (5’-3’) Amplicon size (bp) 

ZmKSL3-F1 

(S) 
GATTCCGAGCAGAGGCAGAG 

341 
ZmKSL3-R1 

(S) 
ACGCAAGAACACATGCCAAC 

ZmTPS1-F CGGTGATCAATGAGCCACTA 
173 

ZmTPS1-R TGACAACATGTGCCAACTCC 

ZmKSL5-F TTCTGGAAAATGTGCAAGGTC 
103 

ZmKSL5-R GCTCGTTGATCACTGCATTC 

ZmKSL3-F TGGGTTTCTATGGTGCCAGT 
140 

ZmKSL3-R AGAACATCCTTGCTGACCGA 

An2-f GATGATGAGCCATGTCGATG 
113 

An2-r GAAAGGTCTGCCTTGTCTCG 

Ef1α-F TGGTGTCATCAAGCCTGGTA 
118 

Ef1α-R AACATTGTCACCCGGAAGAG 

Supplemental Table S3. Primers used for semiquantitative (S) and quantitative RT-PCR 



1

A TGGCC A AGCC AC T GA ACC T GAC T CC T GCC T T CC T C T CGC TGA TGGCC ACC AGC TGCCGC T TC AGC TCC
A TGGCC A AGCC AC T GA ACC T GAC T CC T GCC T T CC T C T CGC TGA TGGCC ACC AGC TGCCGC T TC AGC TCC

GGCGGGC A TGCGC ACCGC T T CGCC T CGT CGC T ACCGT GCGGGAGGACGACGCCGACGCC ACGGACC ACG
GGCGGGC A TGCGC ACCGC T T CGCC T CGT CGC T ACCGT GCGGGAGGACGACGCCGACGCC ACGGACC ACG

TCGTCGTC T ACGCGCCC T GCGGC T C AGGT T AGCCC T GAC AGA AGC A AGC A ACGCGA TGACGA AGC AGC A
TCGTCGTC T ACGCGCCC T GCGGC T C AGGT T AGCCC T GAC AGA AGC A AGC A ACGCGA TGACGA AGC AGC A

TCGGAGAC T ACGA T A AGGC AGC AGC T CC AGC A AGT CGA TGTGC T TGAGA AC ACGGGGA T T TC TCGGC A T
TCGGAGAC T ACGA T A AGGC AGC AGC T CC AGC A AGT CGA TGTGC T TGAGA AC ACGGGGA T T TC TCGGC A T

T T TGC TGGTGA A A T C A AGT GT A T CC T T GAC AGGAC A T AC AGA TGT TGGT T AGAGAGGC ACGAGGA A A T T
T T TGC TGGTGA A A T C A AGT GT A T CC T T GAC AGGAC A T AC AGA TGT TGGT T AGAGAGGC ACGAGGA A A T T

A TGC AGGAC AC A AC A AC A T GT GCGA T GGC A T T T CGT A T TC T A AGGA TGA ACGGA T A TGA TGTC TC T TGT
A TGC AGGAC AC A AC A AC A T GT GCGA T GGC A T T T CGT A T TC T A AGGA TGA ACGGA T A TGA TGTC TC T TGT

GA TC TGT TGT A T C A T GT T GT T GA A AC A T CCGGGA T CC A TGA TCC AC T T AGGGGAC A T T TGA A TGAC AC A
GA TC TGT TGT A T C A T GT T GT T GA A AC A T CCGGGA T CC A TGA TCC AC T T AGGGGAC A T T TGA A TGAC AC A

AGA ACC T TGT T AGA A T T AC AC A AGGCC T C T AC AGT T AGT A TC TC TGA AGACGAGTC T A TCC TGGA T AGC
AGA ACC T TGT T AGA A T T AC AC A AGGCC T C T AC AGT T AGT A TC TC TGA AGACGAGTC T A TCC TGGA T AGC

A T AGGC T T A AGGT C A AGT ACC T T AC T GAGGGA AC A A A TGGAGTC T AGTGGTGC TC T AC A A A A TCC TCC A
A T AGGC T T A AGGT C A AGT ACC T T AC T GAGGGA AC A A A TGGAGTC T AGTGGTGC TC T AC A A A A TCC TCC A

C TC T T T AGAGAGGT GGA AC A T GC T C T GT ACC A T CCC T TC T ACGCC AC A T TGGACCGTC T A ACCC AC AGG
C TC T T T AGAGAGGT GGA AC A T GC T C T GT ACC A T CCC T TC T ACGCC AC A T TGGACCGTC T A ACCC AC AGG

TGGA AC A T TGA A A A T T T C A A T AC T AC AGAGC ACC AGA TGC T AGAC AC ACC A T AC T TGTCC AGTCGA T A T
TGGA AC A T TGA A A A T T T C A A T AC T AC AGAGC ACC AGA TGC T AGAC AC ACC A T AC T TGTCC AGTCGA T A T

ACC AGT AGAGA T A T T C T AGCC T T GGGT A T C AGAGAC T TC A A T TCC TC TC A AC T T AC T T ACC AGC A AGA A
ACC AGT AGAGA T A T T C T AGCC T T GGGT A T C AGAGAC T TC A A T TCC TC TC A AC T T AC T T ACC AGC A AGA A

C T TC A AC A TC T T A A A AGT T GGGT GA A AGA A T GC AGGT TGGACC A AC T ACC A T T TGTGAGGC A A A A T T TG
C T TC A AC A TC T T A A A AGT T GGGT GA A AGA A T GC AGGT TGGACC A AC T ACC A T T TGTGAGGC A A A A T T TG

GC A T AC T TC T T A T T GT CCGC T GC T GGC T GC A T GT AC T CCCC TGA AC TGTC TGA AGC TCGC AC T T TGTGT
GC A T AC T TC T T A T T GT CCGC T GC T GGC T GC A T GT AC T CCCC TGA AC TGTC TGA AGC TCGC AC T T TGTGT

GC A A A A A A TGGT GC AC T C A T A AC T GT T GT T GA T GAC T TC T T TGA TGT TGGAGGA TC A A A AGA AGA AC T T
GC A A A A A A TGGT GC AC T C A T A AC T GT T GT T GA T GAC T TC T T TGA TGT TGGAGGA TC A A A AGA AGA AC T T

GA A A ACC T TGTC A T GT T GGT T GAGC T GT GGGACGAGC A TCGC A A A A T TGAGT T T T AC TC AGA AC A TGT A
GA A A ACC T TGTC A T GT T GGT T GAGC T GT GGGACGAGC A TCGC A A A A T TGAGT T T T AC TC AGA AC A TGT A

GAGA T T A T A T T T T C T T C A A T T T AC A AC T C AGT T A ACC AGT A TGGTGC A A AGGC T TC T T TGT T AC A AGAC
GAGA T T A T A T T T T C T T C A A T T T AC A AC T C AGT T A ACC AGT A TGGTGC A A AGGC T TC T T TGT T AC A AGAC

CGC A A TGT T ACC A A AC ACC T AGT AC A A A T A T GGT T GGA T T TGC T A A AGTC T A TGA TGAC AGAGGT AGAG
CGC A A TGT T ACC A A AC ACC T AGT AC A A A T A T GGT T GGA T T TGC T A A AGTC T A TGA TGAC AGAGGT AGAG

TGGCGT T TGA AC A A A T A T GT GCC A AC AGAGGAGGA A T AC A TGAC A A A TGC A TC T T T A AC A T T TGC A T TG
TGGCGT T TGA AC A A A T A T GT GCC A AC AGAGGAGGA A T AC A TGAC A A A TGC A TC T T T A AC A T T TGC A T TG

GGTCCC A T TGT A T T GCC AGCGT T GT A T T T T GT T GGACCGA AGA TCCCGGAGTC T A T TGT T A A AGA TCC A
GGTCCC A T TGT A T T GCC AGCGT T GT A T T T T GT T GGACCGA AGA TCCCGGAGTC T A T TGT T A A AGA TCC A

GA A T ACGA TGAGT T GT T C A AGC T A A T GAGC AC A T GT GGTCGAC TC T TGA A TGA TGT TC AGAGT T T TGAG
GA A T ACGA TGAGT T GT T C A AGC T A A T GAGC AC A T GT GGTCGAC TC T TGA A TGA TGT TC AGAGT T T TGAG

AGGGAGT AC A AGGAGGGC A AGT T GA AC A T T GT T T C T C TCC TCGT TC T TC A TGGTGGC TCC ACGTCC A T A
AGGGAGT AC A AGGAGGGC A AGT T GA AC A T T GT T T C T C TCC TCGT TC T TC A TGGTGGC TCC A TGTCC A T A

TC AGA TGCC AGA A AGA A A T T AC AGA AGCCC A T AGAC AC A TGT AGGAGAGACC TCC TGAGAC T AGT TC T T
TC AGA TGCC AGA AGGA A A T T AC AGA AGCCC A T AGAC AC A TGT AGGAGAGACC TCC T A AGAC T AGT TC T T

CGTGA AGA A AGT GT T GT T CC T AGGCC A T GC A AGGA A T T A T TC TGGA A A A TGTGC A AGGTC TGC T AC T TC
CGTGA AGA A AGT GT T GT T CC T AGGCC A T GC A AGGA A T T A T TC TGGA A A A TGTGC A AGGTC TGC T AC T TC

T T T T AC TCGAGA AC T GA T GGGT T T AGGT C ACC AGT GGAGAGGGCC A A AGA AGTGA A TGC AGTGA TC A AC
T T T T AC TCGAGA AC T GA T GGGT T T AGGT C ACC AGT GGAGAGGGCC A A AGA AGTGA A TGC AGTGA TC A AC

GAGCC A T T A A A AC T AC A AGA A A ACC A T AC AC AC A T GT C TGT T T TGTGA
GAGCC A T T A A A AC T AC A AGA A A ACC A T AC AC AC A T GT C TGT T T TGTGA



1

A TGGCC A TGCC AGT GA AGC T GAC T CC T GCC T CCC T C T CGC TGA AGGCGGTC TGC TGCCGC T TC AGC TCC
A TGGCC A TGCC AGT GA AGC T GAC T CC T GCC T CCC T C T CGC TGA AGGCGGTC TGC TGCCGC T TC AGC TCC

GGCGGGC A TGCGC T GCGC T T CGGC T CGT CGC T ACCGT GC TGGAGGAGGACGCCGACGC A ACGGAGC ACG
GGAGGGC A TGCGC T GCGC T T CGGC T CGT CGC T ACCGT GC TGGAGGAGGACGCCGACGC A ACGGAGC ACG

TCGTCGTC T ACGACGCGC T C T GCGGC T GAGGA T AGCCC TGGC A A A AGC A AGC A AC ACGA TC A AGA AGC A
TCGTCGTC T ACGACGCGCCC T GCGGC T GAGGT T AGC T C TGGC A A A AGC A AGC AGC ACGA TC A AGA AGC A

TCGGAGGC T ACGA T A AGAC AGC AGC T CC AGC A AGT CGA TGTGC T TGAGA AC A TGGGGA T T TC TCGGC A T
TCGGAGGC T ACGA T A AGAC AGC AGC T CC AGC T AGT CGA TGTGC T TGAGA AC A TGGGGA T T TC TCGGC A T

T T TCC TGGTGA A A T C A A A T GC A T CC T T GAC AGGAC A T AC AGA AGT TGGT T AC AGA A AC A TGAGGA A A T T
T T TGC TGC TGA A A T C A A A T GC A T CC T T GAC AGGAC A T AC AGA AGT TGGT T AC AGAGAC A TGAGGA A A T T

A TGC TGGAC AC A A T GACC T GT GCGA T GGC A T T T CGT A T TC T A AGGT TGA A TGGA T AC A A TGTC TC T TC T
A TGC TGGAC AC A A T GACC T GT GCGA T GGC A T T T CGT A T TC T A AGGT TGA A TGGA T AC A A TGTC TC T TC T

GA TGAGT TGT A T C A T GT T GT T GA AGC T T CCGGGC T CC A T A A T TC AC T TGGAGGA T A TC TC A A TGA T AC A
GA TGAGT TGT A T C A T GT T GT T GA AGC T T CCGGAC T CC A T A A T TC AC T TGGAGGA T A TC TC A A TGA T AC A

AGA ACC T TGT T AGA A T T AC AC A AGGCC T CGAC AGT T AGT A TC TC TGA AGA TGAGTC T A TCC TGGA T AGC
AGA ACC T TGT T AGA A T T AC AC A AGGCC T CGAC AGT T AGT A TC TC TGA AGA TGAGTC T A TCC TGGA T AGC

A T AGGC TC A AGGT C ACGT ACC T T AC T GAGGGA AC A AC T AGAGTC TGGTGGTGC TC T ACGA A A ACC T TC A
A T AGGC TC A AGGT C ACGT ACC T T AC T GAGGGA AC A AC T AGAGTC TGGTGGTGC TC T ACGA A A ACC T TC A

C TC T T T A A AGAGGT GGA AC A T GC T T T GGACGGT CCC T TC T AC ACC AC A T TGGACCGTC T A T ACC A T AGG
C TC T T T A A AGAGGT GGA AC A T GC T C T GGACGGT CCC T TC T AC ACC AC A T TGGACCGTC T AC ACC A T AGG

TGGA AC A TCGA A A A T T T C A A T A T T A T AGAGC AGC AGA TGC T AGAGAC ACC A T AC T TGTC A A A TC A AC A T
TGGA AC A TCGA A A A T T T C A A T A T T A T AGAGC AGC AC A TGC T AGAGAC ACC A T AC T TGTC A A A TC A AC A T

ACC AGT AGAGA T A T T C T AGCGT T GGGT A T T AGAGAC T TC AGT TCC TC TC AGT T T AC T T ACC AGC A AGA A
ACC AGT AGAGA T A T T C T AGCGT T GAGT A T T AGAGAC T TC AGT TCC TC TC AGT T T AC T T ACC AGC A AGA A

C T TC A AC A TC T T GAC AGT T GGGT GA A AGAGT GC AGGT T AGACC AGC T ACC A T T TGCGCGAC AGA AGT TG
C T TC A AC A TC T T GA A AGC T GGGT GA A AGAGT GC AGGT T AGACC AGC T AC A A T T TGCGCGAC AGA AGT TG

GC A T AC T TC T AC T T GT C T GC T GC T GGC ACC A T GT T C T C TCGTGAGC TGTC TGA TGC TCGC AC T T TGTGG
GC A T AC T TC T AC T T GT C T GC T GC T GGC ACC A T GT T C T C TCC TGAGC TGTC TGA TGC TCGA AC T T TGTGG

GCC A A A A A TGGT GT GC T C AC A AC T A T T GT T GACGAC T TC T T TGA TGT TGC AGGA TC A A A AGA AGA AC T T
GCC A A A A A TGGT GT GC T C AC A AC T A T T GT T GACGAC T TC T T TGA TGT TGCGGGA TC A A A AGA AGA AC T T

GA A A ACC T TGTC A T GT T GGT T GAGC T GT GGGACGAGC A TC AC A A AGT TGAGT TC T AC TC AGA AC A AGT A
GA A A ACC T TGTC A T GT T GGT T GAGA T GT GGGACGAGC A TC AC A A AGT TGAGT TC T AC TC AGA AC A AGT A

GAGA T T A T A T T T T C T T C A A T T T A T GAC T C AGT T A ACC A AC T TGGTGA A A AGGC T TC T T TGGT AC A AGAC
GAGA T T A T A T T T T C T T C A A T T T A T GAC T C AGT T A ACC A AC T TGGTGA A A AGGC T TC T T TGGT AC A AGAC

CGC AGTGT T ACC A A AC ACC T AGT AGA A A T A T GGT T GGA T T TGC T A A AGTC T A TGA TGAC AGAGGT A A AG
CGC AGT A T T ACC A A AC ACC T AGT AGA A A T A T GGT T GGA T T TGC T A A AGTC T A TGA TGAC AGAGGT AGAG

TGGCGT T TGAGC A A A T A T GT GCC A AC AGAGGAGGA A T AC A TGA T A A A TGC AC A T T T A AC A T T TGC AC T A
TGGCGT T TGAGC A A A T A T GT GCC A AC AGAGA AGGA A T AC A TGA T A A A TGC A TC T T T A AC A T T TGGAC T A

GGCCCC A T TGT A T T GCC AGC A T T A T A T T T T GT T GGGCC A A AGA TC TCGGAGTC T A T TGT T A A AGA TCC A
GGCCCC A T TGT A T T GCC AGC A T T A T A T T T T GT T GGGCC A A AGA TC TC AGAGTC T A T TGT T A A AGA TCC A

GA A T A TGA TGA A T T GT T T AGAC T A A T GAGC AC A T GT GGTCGCC TCC TGA A TGA TGT TC AGAC T T TCGAG
GA A T A TGA TGA A T T GT T C A A AC T GA T GAGC AC A T GT GGTCGCC TC T TGA A TGA TGT TC AGAC T T T TGAG

AGGGAGT AC A A T GAGGGC A AGT T GA A T AGT GT T T C T C TCC TCGT TC TCC A TGGTGGC TCC A TGTCC A T A
AGGGAGT AC A ACGAGGGC A AGT T GA A T AGT GT T T C T C TCC TCGT TC T TC A TGGTGGC TCC A TGTCC A T A

TC AGACGCC AGA AGGA A A T T AC AGA AGCCC A T AGAC AC A TGC AGA AGAGACC TCC T A AGT T T AGT TC T T
TC AGACGCC A A A AGGA A A T T AC AGA AGCCC A T AGAC AC A TGC AGA AGAGACC TCC T A AGT T T AGT TC T T

CGTGA AGA A AGT GT T GT T CC T AGGCCC T GC A AGGA A T T A T TC TGGA A A A TGTGC A AGGTGTGC T AC T TC
CGTGA AGA A AGT GT T GT T CC T AGGCCC T GC A AGGA A T T A T T T TGGA A A A TGTGC A AGGTGTGC T AC T TC

T TC T AC TCGAC A AC T GA T GGGT T T AGC T C AC A AGT GGAGAGGGC T A A AGA AGTGGA TGC AGTGA TC A A T
T TC T AC TCGACGACGGA T GGGT T T AGC T C AC A AGT GGAGAGGGC T A A AGA AGTGGA TGCGGTGA TC A A T

GAGCC AC T A A AGC T AC A AGGA AGT C A T ACGC T GGT GT C TGA TGTGTGA
GAGCC AC T A A AGC T AC A AGGA AGT C A T ACGC T GGT GT C TGA TGTGTGA



1

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
GGGTGT GC ACCGA T T CGA ACGC T T T C T C T CC TCCGCCGC TGA TCCCC TC TCGA T T TGT TGTGC
GGGTGGGC ACCGA T T CGA ACGC T T T C T C T CC TCCGCCGC TGA TCCCC TC TCGA T T TGT TGTGC

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
C TCC AGCCCCCGA T T CC T ACCGT T GT AGT CC AGTGA TCC A A TCGACGTCGACGAC TCCGC AGC
C TCC AGCCCCCGA T T CC T AC T GT T GT GGT CC AGTGA TCC A A TCGACGTCGACGAC TCCGC AGC

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
C ACCGC T CC T C T CC T C T CGT CGA T T C T T CCGTC TC TCGGCGTCGA A TC TC A TCCGGCC AGTGA
C ACCGC T CC T C T CC T C T CGT CGC T T C T GCCGTC TC TCGGCGTCGA A TC TC A TCCGGCC AGTGA

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
CC AC AC T C T AC T GGCCGCCCGGA AGGAGT T C T TCC AGGA T TCGAGCCGT TGC TGCCC TC ACC T
CC AC AC T C T AC T GGCCGCCCGGA AGGAGT T C T TCC AGGA T TCGAGCCGT TGC TGCCGTC ACC T

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
C TGC AGGCCC AGCGT CGAGT GGAGA T CC A A T CGGA A A T TC A AC TGAC T TCGTC T T T T A TCC TC
C TGC AGGCCC AGCGT CGAGCGGAGA T CC A A T CGGA A A T TC A AC TGAC T TCGTC T T T T A TCC TC

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
CGA T TCGA ACGC T T T A T CC T CCGCCGC T GA T CCCC TC TCGA T T TGT TGTGCC TCC AGCCCCCG
CGA T TCGA ACGC T T T A T AC T CCGCCGT T GA T CCCC TC TCGA T T TGT TGTGCC TCC AGCCCCCG

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
A T TCC T CC T C A T T CGT CGGCGA T CGA ACGC AGCC AGCC AGT TC TCC TCGGC T TC T TCC AGT TC
A T TCC T CC T C A T T CGT CGGCGA T CGA ACGC AGCC AGCC AGT TC TCC TCGAC T TC T TCC AGTCC

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
C ACGC ACCGAGGT T C T CC T C T T C T CCGCCCC - GAC AGC TGC T TGCC T TC T TGC TGGTGAC T A A
C ACCC ACCGAGGT T C T T C T C T CC T CCGCCCCCGAC AGC TGA T TGCC T TC T TGC TGGTGAC T A A

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
A ACC T AC T AGC T GC T T GC T T GGT T C T T - - - - T T T A T T TC TGGGTGCGGGCGACGAGT TC TC AG
A ACC T AC T AGC T GC T T GC T T CGT T C T T CC T T T T T A T T TC TGGGTGCGGGCGACGAGT TC TC AG

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
A TC T TCGGGT T T GCGT CGCGAGT GGT AC A T AC A T TCC T A T A A T A AGC AGTCCC A A A A AC TCG -
A TC T TCGGGT T CGCGT CGCGAGT GGT AC A T AC A T TCC T A T A A T A AGC AGTCCC A A A A AC TC A A

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
AC T TC T CGA T C AGGT T CC T C T T C T T C T T CGGCGCGCCCGTC TCGGTGGACGCC AC AGGA A T TG

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - A TGCCCGACGT T A TGGCCGC AGCC
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - CCGA TGCCCGACGT T A TGGCCGC AGCC
GC TCC T GAC T T T T T T C A ACGGGT GGT T T CGC TGGGCCCGA TGCCCGACGT T A TGGCCGC AGCC

C T A ACCGGC T T C T CGCC T CGCGGGGT GA T T CCGAGC AGAGGC AGAGC A TC TC T TCCCGGGGTC
C T A ACCGGC T T C T CGCC T CGCGGGGT GA T T CCGAGC AGAGGC AGAGC A TC TC T TCCCGGGGTC
C T A ACCGGC T T C T CGCC T CGCGGGGT GA T T CCGAGC AGAGGC AGAGC A TC TC T TCCCGGGGTC

GC T AGAG - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
GC T AGAGGT ACGT AC ACGCCGT C T T T T - GGT TCC A TCCGT TGTGGGA A A A A A TGT T A T T TGT T
GC T AGAGGT ACGT AC ACGCCGT C T T T T T GGT TCC A TCCGT TGTGGGGA A A A A TGT T A T T TGT T

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
GT AGT T T T T GT CGCC T T CGA T GGC T AC T AGA A AGGGT TGT TGT T T T T TC T T T T A T A T A T A TGA
GT AGT T T T T GT CGCC T T CGA T GGC T AC T AGA A AGGGT TGT T T T T T T T TC T T T T A T A T A T A TGA

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
GC AC TCGT T T GC A AGT T GC A A AGGGT T AC T T A A TGT TC T T A T T A TGCC TGCGACGA A TC T TCC
GC AC TCGT T T GC A AGT T GC A A AGGGT T AC T T A A T A T TC T T A T T A TGCC TGCGACGA A TC T TCC

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - CGT A TGCCGAGAGGCGGT T
ACGAC T GGT GT CC T GA T T GC T A T C T GA T T CC T T TC T TCC A AC AGCGT A TGCCGAGAGGCGGT T
ACGAC T GGT GT CC T GA T T GC T A T C T GA T T CC T T TC T TCC A AC AGCGT A TGCCGAGAGGCGGT T

GGT TGC AGA A A AC AC A AGCC T GCC A A AC A T G - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
GGT TGC AGA A A AC AC A AGCC T GCC A A AC A T GGT A TGAGCC TC A T T A T T A A T T A T T A T AC ACGT
GGT TGC AGA A A AC AC A AGCC T GCC A A AC A T GGT A TGAGCC TC A T T A T T A A T T A T T A T AC ACGT

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - C A T A A AGA
GC AGT T T GC T GT GAGA T T C T A T T A A A T A AC AC AC T AGC A TGC T A A T A A A T TGC AGC A T A AGGA
GC AGT T T GC T GT GAGA T T C T A T T A A A T A AC AC AC T AGC A TGC T A A T A A A T TGC AGC A T A A AGA

AC A AC T T GAGAC T A T A A T A AGGA A T C AGC T CCGGA AGCCCC AGT TGCC ACC T TC T TC A T ACGA
AGA AC T T GAGAC T A T A A T A AGGA A T C AGC T CCGGA AGCCCC AGT TGCC ACC T TC T TC A T ACGA
AC A AC T T GAGAC T A T A A T A AGGA A T C AGC T CCGGA AGCCCC AGT TGCC ACC T TC T TC A T ACGA

dell
线条
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C AC AGCGT GGGT T T C T A T GGT GCC AGT GCGGGGC TC TC A TC AGAC TCCCCGC T TCCC AC AGTG
C AC AGCGT GGGT T T C T A T GGT GCC AGT GCGGGGC TC TC A TC AGAC TCCCCGC T TCCC AC AGTG
C AC AGCGT GGGT T T C T A T GGT GCC AGT GCGGGGC TC TC A TC AGAC TCCCCGC T TCCC AC AGTG

TGT TGAGT GGA T AC T GC AGA ACC AGC AGGA T GA TGGA TC T TGGGGTGTC AGCC A A TC TGAC TC
TGT TGAGT GGA T A T T GC AGA A T C AGC AGGA T GA TGGA TC T TGGGGTGTC AGCC A A TC TGAC TC
TGT TGAGT GGA T AC T GC AGA ACC AGC AGGA T GA TGGA TC T TGGGGTGTC AGCC A A TC TGAC TC

A TCGGT C AGC A AGGA T GT T C T CC T A T CC ACGT TGGC A TGTGT TC T TGCGT TGA AGAGA TGGA A
A TCGGT C AGC A AGGA T GT T C T CC T A T CC ACGT TGGC A TGTGT TC T TGCGT TGA AGAGA TGGA A
A TCGGT C AGC A AGGA T GT T C T CC T A T CC ACGT TGGC A TGTGT TC T TGCGT TGA AGAGA TGGA A

TGT TGGC AGAGAGA AC A T T T GGAGAGG - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
TGT TGGC AGAGAGA AC A T T T GGAGAGGT A T A A A T TGAGGT TC A TCGAGAGAGA T T TGA AGGTG
TGT TGGC AGAGAGA AC A T T T GGAGAGGT A T A A A T TGAGGT TC A TCGAGAGAGA T T TGA AGGTG

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
T T T T T A T T T C AGT GA A A A T T GA T GC T GAC AGTC AC T T T T T T T T - - - - - - - - TC T T T T T T TGT T
T T T T T A T T T C AGT GA A A A T T GA T GC T GAC A T TC AC T T T T T T T TC T T T T TC T T T T T T T T T TGT T

- - - - - - - - - AC T GC A T T T C A T CGGGAGGA A T T TC TC TGT TGC T A TGGACGAGC AGT TC AC T TC
T TGGAC AGGAC T GC A T T T C A T CGGGAGGA A T T TC TC TGT TGC T A TGGACC AGC AGT TC AC T TC
T TGGAC AGGAC T GC A T T T C A T CGGGAGGA A T T TC TC TGT TGC T A TGGACGAGC AGT TC AC T TC

TCC T A T AGGT T T C A AC T T C ACC T T T CC T GGT T TGC T T AGCC TCGGC A T TGA T A TGGGT T T AGA
TCC T A T AGGT T T C A AC A T C ACC T T T CC T GGT T TGC T T A ACC TCGGC A T TGA T A TGGGT T T AGA
TCC T A T AGGT T T C A AC T T C ACC T T T CC T GGT T TGC T T AGCC TCGGC A T TGA T A TGGGT T T AGA

A T T TCC T GT A AGAC A A A T T GA T GT C T GT GGC A T TC T TC ACCGCCGGGAGA TGGA A T TGA A A AG
A T T TCC T GT A AGAC A A AC T GA T GT C T GT GGC A T TC T TC ACCGCCGGGAGA TGGA A T TGA A A AG
A T T TCC T GT A AGAC A A A T T GA T GT C T GT GGC A T TC T TC ACCGCCGGGAGA TGGA A T TGA A A AG

G - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
GT T TGT C AC T GAC T T A T CC T GGC A T GA A A A A TC A TC T AGT A T T TCCC T TGTGT T TGC A TGCC A
GT T TGT C AC T GAC T T A T CC T GGC A T GA A A A ACC A TC T AGT A T T TCCC T TGTGT T TGC A TGCC A

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
GGGAGA AC T T T T A T C T T A T GAGC AGA T T T ACCCGTCGT T T AGT T T A T T T T TC T TGT T T T TGA A
GGGAGA AC T T T T A T C T T A T GAGC AGA T T T ACCCGTCGT T T AGT T T A T T T T TC T TGT T T T TGA A

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
GA AC A A AGGA A T T T GC A T T A A T T T GT C AGA T A ACC A T AGT T TGC TGGA A AGGAGTGC T TGA TC
GA AC A A AGGA A T T T GC A T T A A T T T GT C AGA T A ACC A T AGT T TGC TGGA A AGGAGTGC T TG - - -

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
A TC T AGT A T T T CCC T T GT GT T T GC A T GCC AGGGAGA AC T T T T A TC T T A TGAGC AGA T T T ACCC
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
GTCGT T T T GA T GGT T GT T C AC A T T GAC T T T T GAGT A A ACC AGA A T T TGAC A TGA AC T TGTGA A
- - - - - - - T GA T GGT T GT T C AC A T T GAC T T T T GAGT A A ACC AGA A T T TGAC A TGA AC T TGTGA A

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - C TGGC TGTGGA T AGT TC T T T TGGA A
T A A TGT AC T GA A AGT CC T GA T AGT T GT T T T A A T T T AGGC TGGC TGTGGA T AGT TC T T T TGGA A
T A A TGT AC T GA A AGT CC T GA T AGT T GT T T T A A T T T AGGC TGGC TGTGGA T AGT TC T T T TGGA A

GA A A AGC A T A T A T GGC T T T T A T CCC AGA AGGA T TCGGA A A T A TGC TGGAC TGGGA TC A AGT T A
GA A A AGC A T A T A T GGC T T T T A T CCC AGA AGGA T TCGGA A A T A TGC TGGAC TGGGA TC A AGT T A
GA A A AGC A T A T A T GGC T T T T A T CCC AGA AGGA T TCGGA A A T A TGC TGGAC TGGGA TC A AGT T A

TGA AGT T T C AGAGGA AGA A T GGA T C A T T GT T C AGC AC TCC T TCC AC A AC TGC TGT TGC A T T A A
TGA AGT T T C AGAGGA AGA A T GGA T C A T T GT T C AGC AC TCC T TCC AC A AC TGC TGT TGC A T T A A
TGA AGT T T C AGAGGA AGA A T GGA T C A T T GT T C AGC AC TCC T TCC AC A AC TGC TGT TGC A T T A A

TCC AC A A A T AC A ACGACC A AGCCC T T C A A T ACC T A A A T T TGC T TGTC A A TGA A T T TGGC AGTG
TCC AC A A A T AC A ACGACC A AGCCC T T C A A T ACC T A A A T T TGC T TGTC A A TGA A T T TGGC AGTG
TCC AC A A A T AC A ACGACC A AGCCC T T C A A T ACC T A A A T T TGC T TGTC A A TGA A T T TGGC AGTG

C AG - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
C AGGTGT GA T GC T GT AC T T T T C T A T C T C AC AGTCGT TC T AGC A T T TGGAC TGT TGGT T A A T AC
C AGGTGT GA T GC T GT AC T T T T C T A T C T C AC AGTCGT TC T AGC A T T TGGAC TGT TGGT T A A T AC

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - T ACC AGC A A TGT A TCC T TC A AGGGT AC A T TGTC
C T A A TGGC T A A T GGC A T A AGGC T T T T GC AGT ACC AGC A A TGT A TCC T TC A AGGGT AC A T TGTC
C T A A TGGC T A A T GGC A T A AGGC T T T T GC AGT ACC AGC A A TGT A TCC T TC A AGGGT AC A T TGTC

AGC T T T C A A T GGT GGACGCGC T T GA A A A A A T GGGA A T T TC TC AGCGC T T TGTC AGTGA A A T AG
AGC T T T C A A T GGT GGACGCGC T T GA A A A A A T GGGA A T T TC TC AGCGC T T TGTC AGTGA A A T AG
AGC T T T C A A T GGT GGACGCGC T T GA A A A A A T GGGA A T T TC TC AGCGC T T TGTC AGTGA A A T AG
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A A AGC A T CC T GGAC A T GGC A T AC A A - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
A A AGC A T CC T GGAC A T GGC A T AC A AGT A A T T GTC T TGT T TGA A A A T T T T A T A TC T TCC T T T AG
A A AGC A T CC T GGAC A T GGC A T AC A AGT A A T T GTC T TGT T TGA A A A T T T T A T A TC T TCC T T T AG

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - T TGC TGGT T AC AGA A TGA TGAGGA A
T A AC T T A T A T T A T A T AC T T GAC T AC A T CC A T C T TGC AGT TGC TGGT T AC AGA A TGA TGAGGA A
T A AC T T A T A T T A T A T AC T T GAC T AC A T CC A T C T TGC AGT TGC TGGT T AC AGA A TGA TGAGGA A

C TC A TGA T GGAC A T AGC A AC A T T T GC A A T GGC A T T TCGCC T T T TGAGGA TGA A TGGT T ACGA T
C TC A TGA T GGAC A T AGC A AC A T T T GC A A T GGC A T T TCGCC T T T TGAGGA TGA A TGGT T ACGA T
C TC A TGA T GGAC A T AGC A AC A T T T GC A A T GGC A T T TCGCC T T T TGAGGA TGA A TGGT T ACGA T

GT T TCC T C AG - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
GT T TCC T C AGGT AC T T C AGGAC T CGC A A A T C TGGT A T TCC AGAC AGC A T TGGA T T T TC T T TGG
GT T TCC T C AGGT AC T T C AGGAC T CGC A A A T C TGGT A T TCC AGAC AGC A T TGGA T T T TC T T TGG

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - A TGAGC TGTC TC ACGT TGC TGGAGC T TCC AC
C A T TGACGA A AC T A A T GAC T A A T T T AC A T C AGA TGAGC TGTC TC ACGT TGC TGGAGC T TCC AC
C A T TGACGA A AC T A A T GAC T A A T T T AC A T C AGA TGAGC TGTC TC ACGT TGC TGGAGC T TCC AC

T T TCC A T GA T T C AC T AC A AGGA T A T T T A A A T GA T AC A A A A TCCC T AC TGGA A T TGT AC A AGAC
T T TCC A T GA T T C AC T AC A AGGA T A T T T A A A T GA T AC A A A A TCCC T AC TGGA A T TGT AC A AGAC
T T TCC A T GA T T C AC T AC A AGGA T A T T T A A A T GA T AC A A A A TCCC T AC TGGA A T TGT AC A AGAC

C TC A A A AGT C ACC T T A T C AGA A A ACGA T C T GA TC T T AGA TCGC A T AGGA TCC TGGTC TGGC A A
C TC A A A AGT C ACC T T A T C AGA A A ACGA T C T GA TC T T AGA TCGC A T AGGA TCC TGGTC TGGC A A
C TC A A A AGT C ACC T T A T C AGA A A ACGA T C T GA TC T T AGA TCGC A T AGGA TCC TGGTC TGGC A A

C T T A T T GA AGGA T A AGA T GT GC T GT AGT AGGGTGC A A A A AGAC TCGA T T T T TGGAGAG - - - - -
C T T A T T GA AGGA T A AGA T GT GC T GT AGT AGGGTGC A A A A AGAC TCGA T T T T TGGAGAGGTGC T
C T T A T T GA AGGA T A AGA T GT GC T GT AGT AGGGTGC A A A A AGAC TCGA T T T T TGGAGAGGTGC T

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
GC A A AC A A A A T T T A A A T T C T C A T T T T C ACC T TGGAGGT TC AGT T T A TGTC TGTGT T T TGTGA T
GC A A AC A A A A T T T A A A T T C T C A T T T T C ACC T TGGAGGT TC AGT T T A TGTC TGTGT T T TGTGA T

- - - - - A T CGAGT A T GC T GT T A A T T T T CCC T T GT A T TCC AC AC TGGAGCGTC T AGA AC AC A AGA
T TC AGA T CGAGT A T GC T GT T A A T T T T CCC T T GT A T TCC AC AC TGGAGCGTC T AGA AC AC A AGA
T TC AGA T CGAGT A T GC T GT T A A T T T T CCC T T GT A T TCC AC AC TGGAGCGTC T AGA AC AC A AGA

GA A AC A T CGA AC A T T T T GA T GC T T GGGGT T C TC TGA TGC T A AC A AC A A A A TCC TC - - - - - - - -
GA A AC A T CGA AC A T T T T GA T GC T T GGGGT T C TC TGA TGC T A AC A AC A A A A TCC TCGT A AGA T T
GA A AC A T CGA AC A T T T T GA T GC T T GGGGT T C TC TGA TGC T A AC A AC A A A A TCC TCGT A AGA T T

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
T T A T T T T C AC AGA AGT AC A T C T C A T C AGT T T T A AGT AGT T T AG - - - - - GAGT ACC A A TGT TGT
T T A T T T T C AC AGA AGT AC A T C T C A T C AGT T T T A AGT AGT T T AGA TGC TGCGT ACC A A TGT TGT

- - - - - - - - - - - - - - - - - A T C T T T T CGT A T C A A TC A AGA A T TCC T AGC T T TGGC AGTCGA AGA T
AC AC T T T GT T GT A T C AGA T C T T T T CGT A T C A A TC A AGA A T TCC T AGC T T TGGC AGTCGA AGA T
AC AC T T T GC T GT A T C AGA T C T T T T CGT A T C A A TC A AGA A T TCC T AGC T T TGGC AGTCGA AGA T

T TC AGT T T C T C T C A ACGT GT T T ACCGGGA T GA AC T TCGGC A TC T TGA T AG - - - - - - - - - - - - -
T TC AGT T T C T C T C A ACGT GT T T ACCGGGA T GA AC T TCGGC A TC T TGA T AGGT A A TC T A A A TGC
T TC AGT T T C T C T C A ACGT GT T T ACCGGGA T GA AC T TCGGC A TC T TGA T AGGT A A TC T A A A TGC

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
C A T A TGT T C AC T T T T A T T T T A A A T T T T C T CCC T TGGGT A A A T TGA T T A A AC T TGT TGC A AC AG
C A T A TGT T C AC T T T T A T T T T A A A T T T T C T CCC T TGGGT A A A T TGA T T A A A T T TGT TGC A AC AG

T TGGGT GA AGGAGA AC A AGC T GGACC AGC T AC A A T T TGC TCGGC AGA A AC TGAC A T A T TGC T A
T TGGGT GA AGGAGA AC A AGC T GGACC AGC T AC A A T T TGC TCGGC AGA A AC TGAC A T A T TGC T A
T TGGGT GA AGGAGA AC A AGC T GGACC AGC T AC A A T T TGC TCGGC AGA A AC TGAC A T A T TGC T A

TC TGTC T GC T GC T GC T ACCGT A T T T T C T T C T GA A T TGTC TGACGC TCGC A T T TC A TGGGCC A A
TC TGTC T GC T GC T GC T ACCGT A T T T T C T T C T GA A T TGTC TGACGC TCGC A T T TC A TGGGCC A A
TC TGTC T GC T GC T GC T ACCGT A T T T T C T T C T GA A T TGTC TGACGC TCGC A T T TC A TGGGCC A A

A A A TGGT GT CC T C AC A AC T GT GGT T GA T GAC T TC T TCGA TGT TGGTGGA TC A A A AGA AGA A T T
A A A TGGT GT CC T C AC A AC T GT GGT T GA T GAC T TC T TCGA TGT TGGTGGA TC A A A AGA AGA A T T
A A A TGGT GT CC T C AC A AC T GT GGT T GA T GAC T TC T TCGA TGT TGGTGGA TC A A A AGA AGA A T T

AGA A A ACC T GA T AGC AC T AGT T GAGA A - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
AGA A A ACC T GA T AGC AC T AGT T GAGA AGT A T GTC T AC TC T T T T A TGA AGT A AC AC TGA TC AC T
AGA A A ACC T GA T AGC AC T AGT T GAGA AGT A T GTC T AC TC T T T T A TGA AGT A AC AC TGA TC AC T

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - A TGGC A TGGGC ACC A T
T A TGC A T GGC T A A T T A A T C T CC T GT T T C T GGC TGA TGGT T T TC A T AGA TGGC A TGCGC ACC A T
T A TGC A T GCC T A A T T A A T C T CC T GT T T C T GGC TGA TGGT T T TC A T AGA TGGC A TGGGC ACC A T
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GC AGT T GAGT T C T A T T CGGA AC AGGT GA A A A T AGT A T T T TC TGC T A T T T A T AC A AC AGTGA AC
GC AGT T GAGT T C T A T T CGGA AC AGGT GA A A A T AGT A T T T TC TGC T A T T T A T AC A AC AGTGA AC
GC AGT T GAGT T C T A T T CGGA AC AGGT GA A A A T AGT A T T T TC TGC T A T T T A T AC A AC AGTGA AC

C A TC T T GGAGC A A T GGC T T C T GC AGC AC A AGGCCGTGA TC T T AC A A ACC ACC T AGT AGA A A T A
C A TC T T GGAGC A A T GGC T T C T GC AGC AC A AGGCCGTGA TC T T AC A A ACC ACC T AGT AGA A A T A
C A TC T T GGAGC A A T GGC T T C T GC AGC AC A AGGCCGTGA TC T T AC A A ACC ACC T AGT AGA A A T A

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
GT A AGT C T GA T GT GCGT CCC A A T A A T C T - GC A T TCGGT T A TGT T A AGC AC TGAC A AC TGAGA A
GT A AGT CCGA T GT GCGT CCC A A T A A T C T T GC A T TCGGT T A TGT T A AGC AC TGAC A AC TGAGA A

- - - - - - - - - - - T GGC T GGA T T T GT T A AGA T C T A TGA TGGTCGAGGC AGA A TGGC AGAGA TGCC
C AC A T T T GC AGT GGC T GGA T T T GT T A AGA T C T A TGA TGGTCGAGGC AGA A TGGC AGAGA TGCC
C AC A T T T GC AGT GGC T GGA T T T GT T A AGA T C T A TGA TGGTCGAGGC AGA A TGGC AGAGA TGCC

A A T A TGT ACC A AC AGT T GA AGA A T AC A T GAC A A A TGC TGT TGTC TC A T T TGC AC TGGGCCC A A
A A T A TGT ACC A AC AGT T GA AGA A T AC A T GAC A A A TGC TGT TGTC TC A T T TGC AC TGGGCCC A A
A A T A TGT ACC A AC AGT T GA AGA A T AC A T GAC A A A TGC TGT TGTC TC A T T TGC AC TGGGCCC A A

T TGTGC T CCC AGC A T T GT A T T T T GT AGGGC A AGAGC T A T T AGAGC A TGC TGTC A A AGA TGA AG
T TGTGC T CCC AGC A T T GT A T T T T GT AGGGC A AGAGC T A T T AGAGC A TGC TGTC A A AGA TGA AG
T TGTGC T CCC AGC A T T GT A T T T T GT AGGGC A AGAGC T A T T AGAGC A TGC TGTC A A AGA TGA AG

AGT ACGA T A A A T T A T T T AGGC T AGT GAGC AC T TGCGGGAGGC TCC TC A A TGAC T ACC A A AGT T
AGT ACGA T A A A T T A T T T AGGC T AGT GAGC AC T TGCGGGAGGC TCC TC A A TGAC T ACC A A AGT T
AGT ACGA T A A A T T A T T T AGGC T AGT GAGC AC T TGCGGGAGGC TCC TC A A TGAC T ACC A A AGT T

T AGAG - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
T AGAGGT A T T T GA ACCCGT T C AC AC A T A A A AGAC A TGA T TGTC T AC T A T A T T AGC A T A TC TGC
T AGAGGT A T T T GA ACCCGT T C AC AC A T A A A AGAC A TGA T TGTC T AC T A A A T T AGC A T A TC TGC

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
TCGA A T T T T T CC A T A T T T T C T C AC T T T A T GC TC T AGA A T TC AC AC AGC A T T A A AC A A A A AC TC
TCGA A T T T T T CC A T A T T T T C T C AC T T T A T GC TC T AGA A T TC AC AC AGC A T T A A AC A A A A AC TC

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
CC T T T T T T A T T T C T A A A A T GT GT A AGA T T AC A AGC ACC AC A A AGT T A TGA A A A AC TC AC T A A T
CC T T T T T - A T T T C T A A A A T GT GT A AGA T T AC A AGC AC T AC A A AGT T A TGA A A A A A - C AC T T A T

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
T T A TGA A A A T A A AGA T T T A T GA AC A T GT T C T GT T TC TGGT T A T AGC T A T T A T AC T TGAC A AGG
T T A TGA A A A T A A AGA T T T A T GA T C A T GT T C T GT T TC TGGT T A T AGC T A T T A T AC T TGAC A AGG

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
A T AC TGT T GA T T GT T GA ACC A T GA T T T A T A T - - TC AC T A T A A TC T TGC T AC TGGA AGA T TC T T
A T AC TGT T GA T T GT T GA ACC A T GA T T T A T A T A T TC AC T A T A AGC T TGC T AC TGGA AGA T TC T T

- - - - - - - - - - - - - - - - - - - - - - - - - - AGGGA AGGC A ACC AGGGGA AGC TGA A T AGTGT T TC TC
AC A A A A T C T T T GA T CC A T GGC T GC AGAGGGA AGGC A ACC AGGGGA AGC TGA A T AGTGT T TC TC
AC A A A A T C T T T GA T CC A T GGC T GC AGAGGGA AGGC A ACC AGGGGA AGC TGA A T AGTGT T TC TC

T AC T TGT GC T CC AC AGT GGT GGT T C T A T GT CC A T AGA AGCCGC T A A A A AGGC A A TGC AGA AGT
T AC T TGT GC T CC AC AGT GGT GGT T C T A T GT CC A T AGA AGCCGC T A A A A AGGC A A TGC AGA AGT
T AC T TGT GC T CC AC AGT GGT GGT T C T A T GT CC A T AGA AGCCGC T A A A A AGGC A A TGC AGA AGT

CC A T AGACGT GT C T AGGAGAGAC T T GC T A AGA T TGGT TC TC AGGA A AGA A AGTGC TGT TCC T A
CC A T AGACGT GT C T AGGAGAGAC T T GC T A AGA T TGGT TC TC AGGA A AGA A AGTGC TGT TCC T A
CC A T AGACGT GT C T AGGAGAGAC T T GC T A AGA T TGGT TC TC AGGA A AGA A AGTGC TGT TCC T A

GGCC A T GC A AGGAGC T C T T C T GGA AGA T GT GT A AGA T AC T TC ACC TGT T T T AC TC TC AGA A TG
GGCC A T GC A AGGAGC T C T T C T GGA AGA T GT GT A AGA T AC T TC ACC TGT T T T AC TC TC AGA A TG
GGCC A T GC A AGGAGC T C T T C T GGA AGA T GT GT A AGA T AC T TC ACC TGT T T T AC TC TC AGA A TG

A TGGA T T T AGC T CCCC A A AGGA A A T GGT C AGTGC AGTGA A TGC TGT T A TC A ACGAGCC AC TC A
A TGGA T T T AGC T CCCC A A AGGA A A T GGT C AGTGC AGTGA A TGC TGT T A TC A ACGAGCC AC TC A
A TGGA T T T AGC T CCCC A A AGGA A A T GGT C AGTGC AGTGA A TGC TGT T A TC A ACGAGCC AC TC A

A AGTCC A A A AC AGT AC T ACGT T T T T GT C T AGT TC A TC A AGGT AG - - - - - - - - - - - - - - - - - - -
A AGTCC A A A A T AGT AC T ACGT T T T T GT C T AGT TC A TC A AGGT AG - - - - - - - - - - - - - - - - - - -
A AGTCC A A A AC AGT AC T ACGT T T T T GT C T AGT TC A TC A AGGT AGCGAGGA T A TC A TGT A A T T T

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
A TCC TGT T C A T A T GGA T C AGA AGC A AC AGC AGC A AGC T T A AGA T A T T TGT A AGT T TGTGAC TG

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
GGC TGC T GT GGA T C T GT GA AGC T AC A AC T T T GC TGT A TGTGGA TC A AGGT A T T AGGA AGA TC T
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- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
GGT TC AC A T A T T GA T A AC A T A A T GGA T A A ACC A T A ACGT T A A A
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