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AN B A 1\%4@4 (Papaya ringspot virus, PRSV)#7314= » ¥ 48 5 B2 84 A
AEBERSuET o A 1975 EF B ML R BEFEES ESFEI S0
R #7173 9 PRSV 1% :}}%Ziﬁ:%\» T ma G Wbk Mi(strains) 0 & RS 1A E B N IREE ¢
R 2 BE 114;1# % ¥t(severe mottling, SM strain) » & & & 5 & q‘;iv 3 uF A5 o
Z_w# 35 % %i(deformation, DF strain)> 12 % 3% = # 5 P& 4 P R EE R 2 B E
4 X HE 4 si(severe mottling wih necrosis, SMN strain) © 4 #* 9 & <0 PRSV p 50 12

Fatbd L:m SMN A Bl hlt #ia 2 mid S A A EfRpd X4 0 2
WA A A B R S P kS Zfm A kB E AR d 2 B AR I 0 e Bk

s E:Iﬁ.ﬁv:}?a@';;@”ﬁ MEaOLIR Ar3+ g2 }%ﬂglj Fri&e*

= Jhkiz }}ia-a- 25 7148 B 7|2 two-step RT-PCR % p j\gdv | 4 T cDNA % o fie
ERERFEE RS TRERDN BA AR 0 0 8= 46 % E A

* %z ¢k 3 (in vitro transcription) £ = = K &5 & RNA transcripts » #4248 & 4
2 FEL o R FHEA ﬁ;&;’-m}?ﬁ% RNA transcripts ¥ g % *~ A ¥ & E I F 4
LM REHPER R P ROES ROEE - F FRRE RN
ﬁ’m%%ﬁﬁ@ﬁéiﬁﬁﬁﬁ?&é%ﬁ%%ﬁﬁwcﬁiﬁ%%&&g%

& IR A8t B e et 0 L SMN BB 58 NI SGRE > B Hom 4
FAERE A R SPHMR AR BHRZ 2 PEEARA R
gt # I SM kst DF Jk 5udp 00 & 97.3% 5 5o 0 SMN s stz a o 1t 43
596.5%; & & FIPIH A FIAR LR % 48K & 96-99% 0 fe P3 A& Fleiip i B A 1S
& 95.8-96.7% P1 A F] <3+ 95% > 5°-UTR R e 93.0-94.2% < £ & 3 ¢ 4 % 2. PRSV
AR IEPRAESRF I H 2 A AR H B R 4B AR 2 S RA G
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f SM i 3ueiRT-PCR 8% P DI E W WHIR %> 232 ¥ FEFA70DF & %
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Abstract

Papaya ring spot caused by Papaya ringspot virus (PRSV) is considered to be the most
important disease impacting papaya industry. This disease has occurred in Taiwan for
decades since 1975. After the long-term genomic evolution in the field, there are 3
major pathological strains of PRSV in Taiwan at present time such as SM (severe
mottling), DF (severe mottling with leaf-deformation) and SMN (severe mottling
with necrosis and quick decline) strains. DF is a predominant strain of PRSV in
the field of Taiwan now, and SMN should be the most destructive strain causing
quick decline in papaya plants especially when the season changes. SM, DF and
SMN strains have highly similar nucleotide sequences, but their incited
symptoms in papaya hosts are different. To investigate the relationship between
molecular and pathological characters, this thesis was dedicated to construct the
infectious clones for SM, DF and SMN strains of PRSV. Each intact infectious
clone was derived from the splicing of 3~4 amplified cDNA fragments with
two-step RT-PCR. The artificial full-length PRSV RNA transcripts could be harvested
from the infectious clones through in vitro transcription, and they were used in the
inoculation tests in either papaya or Chenopodium quinoa hosts. The results showed
that the PRSV RNA transcripts derived from infectious clones could successfully infect
papaya plants. However, the symptoms caused by the transcripts appeared 1 week later
than those caused by natural PRSV inocula. The developing time of symptoms produced
by the transcript-infected sap was similar to those caused by natural PRSV. The present
SMN strain might incite “fern-leaf” in addition to original symptoms, which indicated
mutation probably occurred in the genome of PRSV-SMN. Based on the alignment of

full-length genomic nucleotide sequences among 3 different PRSV strains, SM and DF



have 97.3% homology; SM and SMN have 96.5% homology; and SM and DF have
96.5% homology. Individual gene analyses revealed that they were 95.8-96.7%,
94~95% and 93.0-94.2% similarity of nucleotide sequences in P3, P1 and 5’-UTR
respectively. The rest of genes showed 96-99% similarity among 3 strains. The further
alignment of full-length genomic nucleotide sequences among several PRSV isolates
from different countries demonstrated that all isolates from Taiwan are close to those
from Korea and they can be categorized into a phylogenic group with those from China
and Thailand. The PRSV isolates from America and South Asia form another
phylogenic group. It indicates that strain-diversity of PRSV corresponds with
geographical difference. Constructions of infectious clones of 3 PRSV strains will be
helpful to study key genes or regions associated with symptom determinants (such as
5’-UTR, P1, P3, HC-Pro and CI) through molecular recombination and substitution.
Besides, a new primer pair specific to the DF strain was developed in this thesis to
improve the sensitivity and specificity and avoid non-specific amplification in the
RT-PCR assay of PRSV-SM. It will provide a more reliable method for the

identification among different PRSV strains.

Keywords: papaya ringspot potyvirus; infectious clone; virus strain
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% A A i B & (Papaya ringspot virus) & FI8 £ pk * sz E s et 515 2 4
R FA S 46

= ~d AR #%%br}?a% cDNA £ 78 tk 7 & = 9 RNA transcripts #8484 A F 2

N T 47
2= ~d AR ﬁf{%g‘br}ﬁa% cDNA £ 78 $R#7 & = 77 RNA transcripts #$ 4@ A A F 3
2 B 48
2w ~d 7*\1{.\#%,%&4:}?5% cDNA if 78 $A#7 & = 59 RNA transcripts g % A& A {8 » £ #
4 }fia ARErEAYARNF AL 2 Iﬁili’?:’s? B 49
2I AN EBBRA BREEAAF LSRR R 50

%+ ~PRSV = i st 2 & cDNA iF 7 th2 > £ JA FIH8 22 B W] AL ey ik 2 vl ik

B zltp i B A5 51
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Bl P &

Bl- ~ A A fhspd PRSV)E 4 Ah gtk 2 £ R FIMA B2 ok 52
Fl= “PCR 152 A thBbpmd AFMPR S A 53

B= & A @B+ (PRSV) 2 & 2 5148 cDNA E 78 7 £ Xbal i& 7 fF 315 2 %%
Bl ~ A& A 58+ (PRSV) 2 & cDNA i 7 th2 % b 4 RNA & 4 % 7% & 4755
BZ ~ AN EHERS BE Rk S (PRSV-SMN)E 78 tk pN-P ~ pN-A # * 5

é_%}é%@é%:ﬁfuﬁ\ﬁ\ZS:&‘70:&‘84:&‘98:&?éif}ﬁs%ﬁ:%\»ﬁu ________________ 56
B~ -~ %/’}%%&:ﬁr}i ES;“E‘@],\ % % S (PRSV-SM):E 78 tk pM-P %2 ¢t #4452 = 5 5 B =

BLA AT 28 % 270 84 X 08 X 2 []isf‘ﬁt%\ 57

Bl= - A S #8463 % (PRSV-DF):E 7 $5 pD-P » pD-T % *F 45 & # t b %

PR ZELAA28XT0X 84X OB A S AR 58
BN~ 7 A AEKEES (PRSV) AR % o k= SLA M8 2 233059

B4 ~PRSV = %2 R4 MRE L 5B Bk KA1 35 % 2 e 60

Bl ~PRSV = xR }]%1@ HRZEAEE LSR5 A A2 }1354{4: 61
Bl-t- ~d AR %E«Z\erfia«% (PRSV) cDNA :if 78 $k #7 & = 17 RNA transcripts g % A /&

o Rt iR SR A E D WF LA L 2 s 62

|

Bt~ gL g4 A B 4 (PRSV)2 cDNA B 78 A7 PRSV i * 41513 442

gk - A5+ e =R-PCR R 63
Bl L= ~37%3 % - 431 3% DF-626* % b F BRALE BB 2 #\}f\ﬁ%f‘é‘_ﬁf[’i&i (PRSV)
B+ = ~d neighbour-joining /% 2= = & ¥+ % & /A ﬁ%?&é«f[ﬁyi (PRSV) A~ #rtk 7L 148 > &
YhBe B 2 2 BRI BE T2 8]0 02 PotatovirusyY & b 65

B+I -~ %}\%«&»Iﬁa«»(PRSV)DF gSLE A R 2 % PRSV > £ A T4

PR 712 4p 0 R 66
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* A (Carica papaya Linnacus > # ~ A )+ 3 =0 § * /* #(Caricacrae) » 7 &
NEFEN B ANET BB AT R LB AT 19 & Rd P Wi d g
AT ABEE L B EIIRREE L m P s AEE B SR - o
AAFIH B APE > ¥ G ARG S ARG RAME B4 3> B F g ena
BE-R AR IR  AALRFFZE2REDIE R 0 8 20 I
by 2T AL R LRt N AR 2% (Food and Agriculture
Organization, FAO) %t3* > 2010 # 23 A A fEfe e ff = 445 28 > A £ 49 1,121

Fog > 50 FAE G259 NERAREEFA2%) > B i T (17%)~ 3 2 1%
(6%)~ "R (6%)% 57 B(B5%)> m ANt BT 2E4 A > FAH L 11 ? o iT
EFE AL 3294 2 F 0 AT 1293220 0 & R AR 4L 0 AR U SRR
BA R~ Biefh~ EAKG A (99 & B ¥ E4R 2010) -

oA A ET PR AR AN G A5 (powdery mildew, Acrosporium
caricae Noack) ~ # J (phytophthora blight, Phytophthora palmivora Butler, P.
parasitica Dastur) ~ f J& Jf (anthracnose, Glomerella cingulata) ~ 2. 8k (leaf spot,
Asperisporium caricae Speg.) ; ‘m [F#f 2 2/ s (black rot, Erwinia cypripedii Hori) ;

A £ 139 5 (root knot, Meloidogyne spp.) ; i # 4 2 # B (ringspot, Papaya ringspot
virus, PRSV) ~ # ¥ 5 (leaf curl, Papaya leaf curl virus, PaLCV) ~ 1 3 4 % 5 (leaf
distortion and mosaic, Papaya leaf distortion mosaic virus, PLDMV) % o p 5 A A #5 2k
Fg BERERSAAET > P pA R R RET Forew 5 EA ARNERES L -
E£2 Ty AARARR LB IUF]F - Lo BRI HmBEHDT 2R S

FRBIEIERT BB B 22 4 mﬁ%\}\m,‘b)}%m%}\ o REL G Y

e > 1998 & § = & B 47 ¥ £33 Rainbow 2 SunUp = f8& AL Fl4 A

(transgenic papaya; genetically modified papaya, GM-papaya) & #é(Gonsalves, 2004)



BIPMRIF 51" R AR s S 5 3 AT T S AR A A T
A JA(Cheng et al., 1996; Bau et al., 2004) 12 2 & Foh A %,ﬁ!l&a:}]%-% AR E SR
ok el & Tk s (Kung etal., 2009) o o # » 384 4 § 4 T 482 40 AP R
it ek S G fdide & RS 5i(Tainung No. 5, TN 5)#2 =42 (Red Lady 786) » 1T # % {
oo FEGET HOR RAESA S < 8 FUNTUR)# (2, 1997 5 3%, 1995 5 3%
% » 2006 ; Chang and Chung, 1992) -

A S #Bhm 4 (Papaya ringspot virus, PRSV)# § » Potyviridae (5 4% Y 5 #
F)~Potyvirus(5 & % Y pF ) s AR B G £ Sk ] 6 760-800 x 12 nm
7 F148d % 10kb 2. ¥ % (single strand) * ¥4 (positive sense)RNA 4 + 2 = (De la
Rosa and Lastra, 1983) » # #& - B #~ 7% & Fv (polyprotein) » ¥ p {7 /K fZ &
P1 ~ HC-Pro ~ P3 ~ 6K1 ~ CI ~ 6K2 ~ NIa ~ NIb 2 CP % A %1 & #~(Yeh et al., 1992) -
iT# * ¥ I Potyviridae ¥ § - /] &+ :]f;‘a% #v A ¥ P3N+PIPO (Chung et al.,

2008) - PRSV 12 # g % 1% A # F ¥ A 5 PRSV-P #2 PRSV-W 7 f& 4 44|
(biotypes) * PRSV-P ic & & 6 A A4~ H 412 4> PRSV-W R i g2 4§ L #&

% #*(Purcifull etal., 1984; Yeh etal., 1984) » & & s jF & ¢V &2 % & > B 7| 2
Ap 02 & » &8 (Bateson et al., 1994; Purcifull et al.,1984; Yeh et al., 1984) ; iT k i 7|
TR e 0 2477 2 32 PRSV 4 A 3R A 5] 0 » R A TF 1 FFGH
#£ 7]+ 22t Nla-Pro> 8 # TR Aph S BER #1167 @ PRSV-W 2 B B3R 54 i
2 4 A (Chen et al., 2008) -

140 B PRSV 4 bAh Atk A2 2 Bl 6%~ 5 fd ki
(strains) > 4o A5 % ¥i(deformation, DF) ~ B & @],\’ 4 Ku(severe mottling, SM) ~ fr &
4B 8 si(severe mottling with necrosis, SMN) # (£ 2 > 1986 5 4 > 1980 5 & >
1981 5 B » 2004 5 3 > 1995) < % Ip 4 L e flck T § 4 N 0 B F 1 e
v g AR (R 0 1980 5 FF 0 2004 5 5 1995) 0 FHpw RO GT R AT ke kA

A fies e g PREER AT S AT DF AP e jpg Fid o SM ki

[e=3

2



P iE bR 5 (B > 2004) > iw PRSV & ki sifen 4 % 15 R chsg

Mr

° AR

ok

FAFZBY LAPRSV M AR BRIV BT R LT T B
F96-97%cAp 10 R A 1 ERF APR L ko 8 AR B R DRIV
o 5°-UTR ehdp i & Bt d B 709 oMo 4p v & © § 91.8-92.9% > Pl & #r3 & %7
AP R B 0 5 94.5-94.8%(% > 2006 ; F¥ > 2004) ; HC-Pro % Potyvirus % 58 7= 3
v Hy f‘}ﬁ‘ﬁ,{{;’? B2 Fi13 85 4p% A2A DT & 4 (Dunoyer et al., 2004;
Kasschau et al., 1997; Mallory et al., 2002; Shiboleth et al., 2007; Yu et al., 2006)° % Bz
FpA AFIMA SIS F L opacd RAOB TR T Y AN PRSV 7 Bk sz 2
% & F 1£3E 7 A (infectious clone) X i& {777 7 » DF Jk sez g A fHEmine S o 4EH
R SRR (F] 0 2008) ) RH AL hpkMA BER G Lo Am BEHA
SM 2 SMN 5> E R AP EAFR > ¥4 2237 DF 4 SR L 1E ko
o ?'J*’:“%-ji“ﬁﬁp‘fr B8 7 AR Tk (T 245 5 5 { rfﬁp‘*r AFAYE FIA
FlF A4 2% bhdEIFARRELELE - HR AL -



- S AAREBRA ANE AT ER

% ICTV (International Committee on Taxonomy of Viruses)4 #f % .® » PRSV
W] > Potyviridae(5 £ % Y Ji4 1) ~ Potyvirus(5 £ % Y i+ L i 3
B Sk K 5 760-800 nm 0 F %) 12 nm(De Bokx, 1965; +k » 1980) & £k F]48 %
H 3% (single strand) i ¥4 (positive sense) RNA(De la Rosa and Lastra, 1983; Yeh and
Gonsalves, 1985) » = -] ¥ 10,317-10,335 i % 3 & (nts) ° AP HE T#Lﬁsi A4
R E 10,326 nts > 7 — B B 22 B 3§ =7 (open reading frame, ORF) > 4 nt 86 %
nt 10,120 % B ¥ #& 3 01 3,344 @=Ll At h% & 39 (polyprotein) » ¥ p 7-K 2 #K
fﬁr}}%% v > &K 5 P1(63K) » HC-Pro (helper component-proteinase, 52K) ~ P3
(46K) ~ 6K 1 (6 kDa 1 protein, 6K) ~ CI (cylindrical inclusion protein, 72K) ~ 6K2 (6 kDa
2 protein, 6K) ~ Nla (nuclear inclusion protein a, 48K) ~ NIb (nuclear inclusion protein b,
59K)¥ CP (coat protein, 35K) Nla * ¥ -k % == VPg (genome linked viral protein, 21K)
% Nla-Pro(27K)( Gonsalves and Ishii, 1980; Purcifull and Edwardson,1967; Yeh and
Gonsalves, 1985) - & 2k & = 12 adenine # % (31.2 %) H =x % uracil (27.0%) ~ guanine
(23.8%) % cytosine (18.0%) » 5’-UTR(5’-untranslated region)+ 85 nt> & 7| 5 AU-rich
32 AUG 5 3344088 5 % 75 5 UAA » #4 206 nt 2. 3°-UTR(3’-untranslated
region) (Yeh et al., 1992) - Chung et al.*>* 2008 & 3 3. Turnip mosaic virus(TuMV)P3
A F % F - -] £ overlapping ORF » H N8z " @ B 7122 P3 Jv 4p ke > ¥ £ R
i# 1245 = (frameshifting) 2 +2 B 3 1= 2% (reading frame)i& ¥ > £ Mz A F| 2 H &
z % PIPO (Pretty Interesting Potyviridac ORF, ~25K) -

iz ¥ CMI/AAB & §* » PRSV %t % & it § & (thermal inactivation point, TIP) &
54-60°C > #f ##-f# T B-(dilution end point, DEP) 3 107-107 » 2 4 ¢} 5% % p ¥

(longevity invitro, LIV) .5 8 |- p#(Purcifull et al.,1984) -



" PRSV g % F iz = 7 4 55 &2 + 3 (biotypes) : %/f.\ié—?,%&a:friai LS
3] (Papaya ringspot virus type papaya, PRSV-P) %  * @i 2hop 4 & /%~ 7] (Papaya
ringspot virus type watermelon, PRSV-W) » PRSV-P # g %4 # 4 A 4 (Caricaceae) ~ %
#*(Chenopodiaceae) 2 # ji #*(Cucurbitaceae) ¥4 » PRSV-W @iz g % 6 A & > £ ¥
B % F 4 ¢ L #*(Purcifull et al., 1984; Yeh et al., 1984) > & & ¥ jg i 14 ok i 5]

% B (Bateson et al., 1994; Purcifull et al.,1984; Yeh et al., 1984) -

:‘*ﬁ%%ﬁiiﬁiﬁﬁ%
%/\%«&»}?ﬁ 4 1945 £33 4 PRSV 5142(Jensen, 1949) > LLJﬁa%’&E—.&a{rﬁ:‘? s

2 1929 & Smith %0 7 § 4o MG MR A ART 0 ¢ 1 E s

5

A

O RTE R ES

€$é‘g

' d 15 BT w % Fe § (Oahuisland)r: 5 7 40 7 5 3 4%

G ORACRE YRR MERY I SRS TR BRECRE R TR
)8

N

(% o ¥ A%

LR Pigaid A Bd 2R G mERE o /T L
% (Parris, 1938; Lindner et al., 1945) » # i8¢ Jensen X #T_3% f},‘ﬁ% g oA o [N
& & & 42 & (Papayaringspot virus, PRSV) © PRSV-P i # 2 >t £ 2 I #4
F R AN ZE F 0 F 3 F F(Conover, 1962) ~ % % ' (De La Rosa and Lastra,
1983; Herold and Weibel, 1962; Smith, 1929) ~ “4c #* L /3 3= ¥ (Adsuar, 1947; Story and
Halliwell, 1969) ~ 27+ (Lana, 1980) ~ & & (Capoor and Varma, 1948) :‘Jx ®(Srisomchai,
1975)~ £ #(2 % > 1978)~ p & ~ ¢ | ~ 2§ ~ /£ (Thomas and Dodman, 1993)
% & L %3 % (Cook and Milbrath, 1971; Davis et al., 2005; Parris, 1938) % 7 7% F %
42 jedke

PRSV-W % £ 12 Watermelon mosaic virus 1 (WMV-1) é % (Webb and Scott,
1965) » fst 7 % B %+ 22 PRSV-P j& ;% % 4 (Purcifull et al., 1984) - PRSV-W &%
LB 2 TS o fE Fl(Webbetal, 1965) + & & B (Milne et al., 1969) + 4c $4 1t
A F o~ B (Greber, 1978) ~ mH ~ B R ~ L m 47 ~ ® A % (Russoetal., 1979)

5



ME g FNERRESG 3 3¢ ¥ (Purcifull et al., 1984; Yeh et al., 1984) -

BIR 3 1975 & 4 B 47 % PRSV-P 2.4 4 sod » f 42003 & - * fHfefe 4%
w Iﬁ:fgﬂ;ﬁ:—%i’ %E«!\b:ffia AP 2. A AHR(E E 5 1978 FE > 1976) 0 d MUE(1976)1 7
S BMCALI B T 5 T 1 700 nm 2 S0k 4 A4 BT 5 F 3 PRSV
iAo A EPMEFHICIDSARAAAE S RAAZEHABELER E
1978)° 1987 #F L £ 2 kXL & # 4 WP }f\iiﬁf/'t‘iﬁfl}%-%- }]%Bé? 3% L PRSV-W & % &

AEEAnFFEATEAR > BT FEL -

E S AAGERS 2 B

PRSV it ¢ % 3] (mosaic-type) i # > B4 307 5 d B B2 07 4 PG 7
th(Adsuar, 1947) > #-7F § & 2 fide PR RBI A F L o N F FL 5 PRV
& EEHMAF BI(2 F > 1978 ; Capoor and Varma, 1948; Ishii and Holtzmann, 1963) -
PRSV v ¥4 & {;ﬁ B4R B2 25X 4 4 (non-persistent) > 3% 1@ 3% (Purcifull et al.,
1984) > PRSV-W ¥ d 15 /§ 24 7827 £ & 35(Webb et al., 1965; Purcifull et al., 1984) ;
PRSV-P ¥ d 11 /4 21 7 & & 4% (Jensen, 1949; Conover, 1964; Zettler et al., 1968) >
12 v 27 (Myzus persicae Sulzer.) ~ 1 7 (Aphis gossypii Glover.) & 4 ic 4 & it » $+27 &
FPER S F 1545 f/(Milne etal., 1969) > & 1 R ¥ 7 iRF@d 04 > P87 Bk
ARG BISL CAPHEF TN EUMERIERA N TR ARAEZF M

% pthz 5 % 22 pedt(Jensen, 1949; Conover, 1964; Zettler et al., 1968)

o~ A AREERES L F LR Rk

PRSV & A #RlaE & A/ - FHREHF EF 0 2 A AF2 Ryt
Sldz f Mg % 0 R L R & & 3% s (necrotic local lesions) (Purcifull et al.,
1984) - PRSV-P & i@ ifi#%% ¥ ¥ & 4 3 # 15 &1z 4 (Jensen, 1949; Conover, 1964) ;
PRSV-W it B4+ A w7 RAH A 11 B2 ¥4 2 B4 38 14 (Purcifull et

6



al., 1984; Yeh et al., 1984) - PRSV-P & A A} mfﬁifgtg FIR A PEE s R4 £ A
e~ RBE A Az Wm R o - BMEER A g ERSET B gD
mﬁ%&ﬁ\%&~ﬁ%é§ﬂ’ﬁ¥aﬁ%+~ﬁﬁ SRR A BT
g7 kimRiko o B EF §HRGFELW S R R IR AT 0L g
EHiTMENATHITE AL pAEET AR 2 EBERF 0 O
F AR EKR R (2 0 1995 5 Conover, 1964; Jensen, 1949; Purcifull et al., 1984) -
FRFT AN AL EF B FhR > 2 A2 2 S AT " (Yehetal,
1984) o & % PRSV 2. & Al sl § + BB % > V" Rwm e TP 5 b B
(pinwheels) ~ & ;% (bundles) % ¥ (circulars)pr 7 %4 (inclusions) (Zettler et al.,1968) -

w# LA F L 4% A (CucurbitapepoL.) + > PRSV-P 3R i 3 & R 7 i = P! B ch

H
“F

ZoudA) s 534 AR5 A2 B 4 fepae 55 0 PRSV-W 7% g 5lAe 8 i v o5
Aj s 11 & & (Cucumis metuliferus cv. Accession 2459) ~ #° /& (Cucumis sativus L.) ~

¢t J* (Trichosanthes anguina L.) £ & J& (Citrullus vulgaris S.) g % & ¢ 5142 5 5o

85~ o %R (2 % > 1978 5+ > 1980 ; Gonsalves and Ishii, 1980) - & f& 4
P3¢ ¥ hdy 7 4 &= % (Chenopodium amaranticolor Coste and Reyn.) % v %

(Chenopodium quinoa Wild.)#&#& ¥ i& = & 3% 7 2 (Gonsalves and Ishii, 1980; Russo et
al., 1979; Yeh et al., 1984) o 35k 1 o % 5 * *tie (74 § A 468 » 1995 5 J -

2004 ; Yehetal., 1984) » # i #4 % i G4/ B B bRk e R iE o

CERAP R ABERE L2 L F R
BA R R T RFPRSV-P £AAL A4 T FRAAIE £ RA G
B fd k Yi(strain) 0 P A& 5 BE t]',%if % ¥u(severe mottling, SM) ~ B & 3 i 4%
Tk Xi(severe mottling with necrosis, SMN) 2 w3 45 % ti(deformation, DF) » 5 #p & 3
¥ Mgt 3k bi(mild mottling, M) ~ B & 42 %952 & ¥i(severe mottling with
deformation, SMd)(% # - 1986 ; +& > 1980 ; 55 > 1981 ; R > 1990) - pc & 4 %,\ SR
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(SM strain)#fa A A 18 > >t F 2 4 K& ”"L.f‘:i’:/’iﬁi*z P RS MR g

HECE-ESFR G okERp e B A 44T w2 g s 5 (C. pepo)
FRIE AL ERFI R Ifia,{?é:e B 4 X R % ¥ (SMN strain)ig = Pe;f,ia R

Bl N E A BRE SRS R TR CERRE > A
ki

®
ER .V SEEESIE RO wflamw

o
=
-
e
[
?»

# %
» AR prgh o ke N RIE A D IEACE RS T S o v )k Su(DF strain) § i

fegm A R ESPRS ] AL BREHRE PR A % (green islands)Jf #c P
L)

*xE
gt
) B
>"¥

PAD RHHGARS R Xl e N
Rl A2 ErRaE i ~ 4 R e o R % 4 fcdt 2% Sy(M strain)z. A A :f’iﬁ% g T
BpA BEPE Y EF AR g 4004 4 B (SMd strain) ¢ 5142 fi
A NERF O E S 5 RE ﬁ;:su )0 Flps A D g B 0 v ) ks (E
1986 ; 4% > 1980 ; 5 » 1981 ; /% » 2004 ; » 1995) - %/\%«é)ﬁa p 1975 &3t & &
BINF RIS Az P EFA I M A & RT3 K 11978 ] 1980 &£ [ w
B0 Mk Al p e IRAE S g 0 SMN kS x SM kMg b 51980 & £ R A
FILSM Jk sikd @A > SMN i suH @ M & S JRAE 5 8 5 (4f 0 1980) © DF
BT 1986 F g IR te Lt EPN v SM sk < F Bi(F " 0 19865
1995) » & X 2003 # 3 . DF [k $oj &P~ 18 SM k sua 5o BT iR% 42 e
(F% > 2004) - p w4 v B2 DF & S ih > SM kS EHicE vt M > SMN i 5

BRI AT S Mie s 3 BE R BB (F 0 2004) ©

Ao A ARELEE L opd R B2 AR

P % GenBank & 420 i% % 3 PRSV 54 th 2 FIH > & A 7|("ifd5= ) > 14 %
BPRSV-Pr 26|k R A% 3R 4@ R R0 B2 WI6H 5 PRSV-W
KpA# - FR- T T P RLGER - PRSV-P A FAEE & £10,317-10,332nt -

PRSV-W B 5 10,323-10,335 nt -



Moo g A 2K B2 PRSV 4 A (7 AR R S 045 0 L3 & A F
MK PR SAR 00 R G 83-89% 0 ML B SR E_90-92% 5 s & th B PipL A
HBEREFNRREL SUTR AR & 64-84% » H= 5 Pl B 5| » Pifs % vkt
Bt iR 5 70-78%% 67-76% » @ polyprotein H &4 % 382 {5 &/ 740 W R B
85-94% ~ =i FEE B F 4P R 5 89-98% > 3’-UTR +%fa & 71 4p i & P €_92-96%
(Parameswari et al., 2007) °
m PRSV P av & % Len= B k% > DF~SM -~ SMN > & 2 B % 4L 5] &

U B I RSB 2 B Z MR BB FAp 2 R i 96-97% > H ¢ DF &2 SM
G EAP IR 5 97.3% > SMN ik 5t DF ~ SM [k Sufp i R P 5 96.8%% 97.0% o %
Be A A 7 F A S-UTR 4B 02 A > £ 3 91.9:93.0% > P1** ORF ¥ i &
AR B B X 0 A 94.5-94.8% » MRAAFL B FIAP IR 5 92.2-93.1% ° T A FE 2%
fa ~ YRR A F4p R 5 95-100%%2 96-100% : 3°-UTR i i & 7 4p 0 & B % &
99.5-100%(% » 2004 ; % »2006) o & T e4p 02 B ABE < 3%} pLiT H © potyviruses
22 PRSV 5 3 4 k7 7 2 % (Adams et al., 2005; Parameswari et al., 2007) -

#- 7 & B e PRSV & BtkiE 7 B 7122 & 5 B4 & 17 (phylogenetic analysis)

T JLPRSV 2. B el B A s A TR D BB A 2E 3 R 4 4 (292006
Bateson et al., 2002)- > & B 71| 2. SRSk B 7% Bl (phylogenetic tree)# PRSV 4 5 #
MHPEALWFE > FHPFERTFRETF 0 ~F L E0 2 A8 THWE
Pl p 404 %1@ B~F R ~dm R o WAFIS R REF P PIIRARE 7| &
Bk EA RS 71% B B aPRSV-P 2 PRSV-W B B B AP B 2
16% ~ j» B % 18%~ %% 8% ; &% PRSV-W ' 4 Pl 2 5L & & 5 10-35% > PRSV-P
P -2_0-35% (Bateson et al., 2002; Mangrauthia et al., 2008; Parameswari et al.,
2007) - PRSV 2 & AL 24747 Pl B Epd AT o 2 #l > 2 o
5-UTR % Pl & 7|4pi>t H f#)]%i A F5 B &R %R 2 R % (Noa-Carrazana et al.,
2007; Mangrauthia et al., 2008) = 12 CP # & I C 3 % 3 (cCP) & 7| & 47 978 F| e
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TR B A RI1L%T o PRSV # R B 2 $TIR R+ 3 %o LB H 4 A X BT 2
PRSV-W ¥ i g it % dd > f oo e » A& 2 A Ty % 0 B IRATS M1 X M4
BB~ 20 E R 472 PRSV-P o 18 4 kA SR 4 2485 £ - PRSV
AR AT Y R E?4él’],‘§§ﬁ£#E"fij%ﬁ?PRSVf}?ﬁ—%f%?ﬁ‘E

B i‘]’\ F~%d # % § = % (Bateson et al.,2002; Gibbs et al., 2008; Mangrauthia et al .,

PRSV ¢ A 52 $3]> FI2 & A7 FRBEFH & HFHLTF L FRH
gEF)F R AT B e BIH P 2 - = & Nla-ProsPRSV-P % Lys®” PRSV-W
2 AspP? s 7o LysPY 2 AspPY B - v flpt E HeE P v ¢ PRSV-W 2 B 23
%}?ﬁfrr HREFR L A A4 o - RPFF SRk 18 (recovery) » ¥ w 4R 5tk

SRR T 4R fA (subculture)i® S 0 HiEE A AT E R Zaw # (Chenetal., 2008) o

= ~Potyvirus A 1% 2 £ A F] % # it
Potyviridae ¢+ 4§ Brambyvirus » Potyvirus ~ Ipomovirus ~ Macluravirus

Tritimovirus ~ Rymovirus ~ Bymovirus > {8 4~ :ﬁﬁi P ik 30% A rHEE R
P & o 14 Potato virusY ¢ % e Potyvirus .+ 7 {54~ :/ga-% G AT :)]354% R
potyvirus » e p A% 1 & d 27 A B s TAIY 5 B8 o 2B
% 5 £ 3k~ H3E (monopartile) > & & ¥ 680-900 nm ~ E /=5 11-15nm > £ 7

S0 X 8-12kb B4 RNA » 555 £ 423 VPg s 3554 — £ poly(A) tail =
% 7% 2= 11 adenine ‘* 5| § (23-44%) > uracil(15.6-30.9%)=t 2. > guanine(21-26 %)
£ cytosine(14.9-28%)# i< o A F148 & 35 24§ ¥ (untranslated regions) » ® fF i
ORF ¢ #:F— ix £ ¥ 340-370 kDa 1 polyprotein » ¥ 5 overlapping ORF #& ¥ %) 25
kDa i & F-¥ (fusion protein) ; polyprotein ¥ & f:F:E 427 ¢ £ proteinase /& |42
P1 ~ HC-Pro ¥* Nla-Pro p {7-kf% > JE{F X 10 B f},?s-% v A i~ (Dougherty and
Carrington, 1988) °

10



2Tk Potyvirus B FIAE & RS R R RakAe Y B R H R

5’-UTR % & % 100-200 nt » & & £ cap-independent regulatory
elements(CIREs) » ¥ ) = = % 4§ pseudoknots (PK) » # ¢ PK1 /& 7]# 18S rRNA
IA B :)]%-% 3’ poly(A) tail & F ®:& cap-independent translation » = & 3 B 4e
UUUCA %2 CAArepeats» ¥ it % £ cap-independent translation (Carrington and Freed,
1990; Niepel and Gallie, 1999; Zeenko and Gallie, 2005) > — & 4§37/ ¥ B =R €
it ¢ 2§17 * (Kawarasaki et al., 2000) -

Pl % polyprotein s z5end-v > B 5|2 £ B % £ & & % (Aleman-Verdaguer et
al., 1997; Shukla et al., 1994) » C =% Ser-type proteinase ¥¥:% 7 -K f# P1 2 HC-Pro
*7 i (Verchot et al., 1992; Yang etal., 1998) « g L m?s ¥ Pl ¢ 2 CI 5% E » 4
90 R b IR (Rodriguez-Cerezo and Shaw, 1991) > 4 “f Pl 2 3% % % 4p 1! P1 4522
Fad 2 W B2 e A b i T 2L & (Verchot and Carrington, 1995) « P1 s N 2444
:Ifia«% R 24 3 £ & FF(Moreno et al., 1999): ¢t F 38 ¥ £ Hcfd potyvirus F-v 15 4
€% > &2 RNA 2L % - 2 & ¥ 3 ¥ HC-Pro 3& §* ¥ 1 ¢hp 48 4| (Kasschau et al.,
2003) -

HC-Pro % /2 homodimer &% > ¥ it & CP~#7 B v 412 744 @3> £ proteinase
Bt 2 f FFr4]F A PTGS (post transcriptional gene silencing) 4] > ~ 1 :Iriafi
mie B A 0 $Hop R B4R 5 £ & (Boevenik and Oparka, 2005; Kasschau et al.,
1997) « HC-Pro 2 N # PTK motif ¥ % & CP 2z DAG motif > KITC motif B £ 27 &
v 4% & (Blanc etal., 1997); ¥ & % # domain A & B ~ FRNK motif & RNA binding

¢ * (Urcuqui-Inchima et al., 2000); C =% £ #f Cys-type proteinase /&= |+ 7 3 HC-Pro
% P3 [ *7 i=(Carrington et al., 1992) » ® ¥ &t fr P1 &2 P3 Fr4|% i RNA silencing »
%8 5 & #f 72 (Kasschau et al., 2003) = HC-Pro i¥ & RNA silencing suppressor * ¥
& % i chsmall RNA> 7™ ¢ F3E F 3 7 484 4p B F]+ 2 & 1% Fr 4| Dicer ¥ siRNA
Tk i34~ F3f RISC & 0% » 54 #8047 B 4# (Endres et al., 2010 ; Yu et al,
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2006) - 4 @F 1 miRNA A 42» B PRI B > ¥ 5% #cd) R (Dunoyer et al.,
2004; Mallory €t al., 2002; Shiboleth et al., 2007) - 4F %45 41 HC-Pro ~ CI~ P1 ¥ § &
FAFFE-BRECBPESMAAMBIET > BURESMEE - regr 2y
HT i % o B (Cheng et al., 2008) s HC-Pro 7 ¢ 82 Ca” % & 36 3 85
FEFIALOGERIL T RFL RO RIS LRI IDES B 2 Y R
Eal ?]:ﬁr,‘fr 2 Fifa%Em & (Shenetal., 2010) -

P35am ki ®EE2Eo ~ & 6KI ~ 6K2 ¥ & RNAbinding /&1 - 7 7 %
P3¢ tiwre F g2 Cl % & (Rodriguez-Cerezo et al., 1993) » &% p £ Nla ~ NIb %
& (Langenberg and Zhang, 1997)> & 11 3% & VRC(virus replication complex)(Guo €t al.,
2001) - P3 & il & 5 - Fp-k 2w o ¢ 6K R &4 » >N T4 (endoplasmic
reticulum, ER)2 & A = ## (Golgi apparatu) » £ VRC 2. 3= % # # 7 B
(Eiamtanasate et al., 2007; Cui et al., 2010)°P3 & F| % U B 7| 2 7 585 -] &2 F 3=
v P3N-PIPO # 3> H ORF fif 422 & Flof 1245 ea 42 B 1228 38
12 UGA 7 % b 7§ - " B % 3 & Potyviridae & = 14> RZ ¢ B Fm+ A7 Wi 4~
ol F LR % # F(Chung et al.,, 2008) - PAN-PIPO 3! % Cl % i 4 F 5k > £ 2
El':}?*‘r,‘fr im¥e A Bo(Wei etal,, 2010) 5 37 %45 1 P3 ¢ 32 5 RILZE il E A2
K » 7 Plumpoxvirus(PPV)#® P3 2 6KI1 ¥ %2 5% i # [l(Sdenz et al., 2000) » P3
N = g &2 RubisCO & & > 7 ac F2 50k & 17% > Zompest B Ap M (Linetal., 2011) -

0Kl & 5 3F s kielpe > ¥ 2 P3IRgE T & Pﬁﬁ'f\%ﬁ'ﬁ% ER > ¥ B4 1
Bl & 3 fm e BT 2 4% (Eiamtanasate et al., 2007)  P3 & 6K1 & ¢+*7 i d Nla-Pro
FEan o BokfErnd i BB R 7 PER+ 2504 26Kl & Clz iz
# "$ ¢ & ficij 4 (Riechmann et al., 1995) -

CIFE LR ez RA FHNER¥ B e FRfASR BN 74
(pinwheel inclusions) (Carrington et al., 1998) » & RNA % NTP binding &t # > B3
NTPase f- C =4 RNA helicase /# {2 % (Lain et al., 1991)>CI 2. NTPase = RNA helicase

12



¥ 3B B RNA > helicase %% ¥ % & VPg 2 ¥ 2 # 7]+ cIF4E
(Tavert-Roudet et al.,2011) > £ 5 & 4F &~ @F 12 2 'mie B 45 2 4p B -C1 ¢ P3N-PIPO
5I4E1 A F 22 CP & VPg & iFslip e n = é’fﬂ:f}ia% $k-p VRCH &1 R4
Bsk ~ B~ 83T ¥e (Lain et al., 1991; Rojas et al., 1997; Wei et al., 2010) °

6K2 Z B d-v > ¥ & F gk % & (Schaad et al., 1997) > ¥ VPg ~ NIb »
CI /2 %3 %3 A VRC ¥ (8% » 2 T E S e e F e p ﬁﬁ%%ﬁﬁf‘l(Cotton
etal., 2009) » &g % F 1 i+ 4p B (Moury et al., 2002) - 6K2 4% » ER 2] 5 4 je
(vesicle) X Golgi apparatus > #&F A& P F Z4 b3 @ H p A2 VRCo» Ep B
PORA 2 REETE A o ki E BT o (Weietal, 2010) o

NIa 22 NIb ¥ ¢ fim®z f% 0 2 2 0 3 #8(Dougherty and Parks, 1991) - NIa # &
% N #3 VPg domain £ C 4 proteinase domain ; NIa-Pro ~ Nla ~ 6K2-VPg-Pro ~ VPg
7558 W 3 2% - 2 RNA 2% & ic 4 o Nla-Pro & 2t % ~ 4 DNase £ Ser-type
proteinase 7% 14 (Carrington and Dougherty, 1987) » ¥ -k f% polyprotein % #c*» i > %
2 ﬁﬁfﬁp‘frf 5 % - ¥ &% 5 # (Parks and Dougherty, 1991) ; VPg 7 NTP binding
activity » I 22 % i ]+ cIF4E X ériiié-:)?a:% ##& 2¥F(Miyoshi et al., 2008) > ¥ £ CI %
£ g d e 2 K E#EA #5(Schaad et al,, 1997) = VPg £ 5% RNA 2 5= &
Bét REER B 22 & AR i 4 (Murphy etal, 1996) - VPg § 2 £ nuclear
& nucleolar localization signals (NLS) > ¥ 31 % VPg i& » w2 % ~ % i= 2 Cajal body -
o I* F L & X 84] & F 4% = 2 Cajal body # 47 small RNAs 3§ % 1 PTGS
# #(Rajaméki and Valkonen, 2009) - fj % im? ¢ VPg 2 Nla ¢ f'w? % % # >
6K2-VPg-Pro B % % i& » @ i3 m? F VRC (Cotton et al., 2009) - VPg ¥ i primer
Azdegm A AF > % mRNA %34 m'G %4~ & VRC P e & NIb 2 % 4 i 334p
FlF et p A A & 0 m R F 2 EFE 2 51 #(Michon et al., 2006;
Miyoshi et al., 2008) ; VPg » ¥ % i Cys-rich protein i * » 2 PHD finger domain ¥
i B 245 4 B % 2 # 5 (Dunoyer et al., 2004)
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NIb £ 2 2 NLS» ¥ i f 22k 548 > & N fim® F2 VRC p (Lietal,
1997) - & 3 RNA-dependent RNA polymerase(RdRp)4* 3 3 GDD motif > % :}]?;-% A
# e F (Kleinetal., 1994)> ¢ ¢ &2 F 3 &35+ eEFIA-PABP % Hsc70-3 % & (Wang
etal., 2000) ¢+ *t NIb » £ Nla-Pro % & (Lietal., 1997)- i 4 VPg i& @ = 5 primer
4245 # 47 B (Puustinen and Mékinen, 2004)

CP iy v f ¢ Rp* RNA> 253 2 09 4 @35 wie B 6 2 £ jE
HHE o PR R+ 47 W(Urcuqui-Inchima et al., 2001) » &2 % 1§l % o ik R
%7 4p B (Moury et al., 2002) - CP 2. ¥ & F 37 & RNA % & > frp4 2%~ Wm¥e
F#53 M I NFZE2 CHRREBE™ > BEFERHH G M (Doljaetal.,1995) - CP ¢
L EHHFEFEE L G HSPT0 & & “T 5 B4 E_%E}?i-%- %k > HSP70 7~ 22 HC-Pro 2. C
2+ i3 AR 4 TS5 fiE(size exclusion limit, SEL) v 3 36 i 4 7 3k (Boevenik and
Oparka, 2005) - CP 2. N # DAG motif &2 HC-Pro 2. N #% PTK motif % & > /* %R
R4 2875 B30 4 (Andrejevaetal,, 1999) - ¥ ¢t CP % & NIb 3 #3375 4 47
#lie{7(Hongetal.,1995) CP 2 ® £ 2 CH A 7|3 RFY > NP B2 FLZ LA
2 k-3 4phl 0 ¥R AL #F (Ward and Shukla, 1991) > & 2 45+ % izd5 C
# CP (cCP) & 51 = 47 5 4 R AL 1+ M T2 (Gibbs et al., 2008)

3°-UTR B3| = 52 AU-rich» H 1 & # i 3 ,f‘:é‘_:}?r:[}iai & FIR e dme g T
5 T;E"f}?*‘r,‘—% A B F3-UTR T A4 % & %~ 125 & UAUGU> ¥ i 4_potential

A

polyadenylation signal » 3% ¥ £ fi%* #% Nepovirus~ Comovirus 2 3°-UTR » 3

F.(Maiss et al., 1989) -
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B bR

- ~WREFER

B AAKRpREAFIRANFT A AASRES 5 R - 85 % (Tainung No.2,
TN2) » f&3+ &5 kL5 p {4 > &P BB IPRRREY - RIERE L FRE
Fig BB -2 XX FEFIHEALT B W

BT 5 1% & Fedh (NaOC)% % 22 1% Tween 20 % & 3f 4 30 & 480 3833
Ar pg AT VAR KBRS PRI B > BETEHI RGP
AR RERILERIFTEREFR2  LRIREDICRLT LN
=~ i}%%%&:}ﬁa% AR IR R

AR b M B2Z PRSV E kst e REHR(ESM) kst~ w3
A5(DF) & 5o B f o 4 (SMN) i o0k $d% 48 (innocula) k p & F % 2 5= &

Hopamdpz ¥ komd f svenfeds A N E 808 5ok g ke A o R R 2 g P

e A A E o 2 1:3-1:5 (W/V)2 B 4e ~ 0.05 MBS e (K-P buffer: 0.1 M
K,HPOy4, 0.1 M KH,PO4, pH7.2; 0.1% DIECA) » 41| * 444 ¥ (spatula) % fEF) L33 45 4
Y-S SIS E- NS SR S A TR RN ST 3. EE-ER 33"
AR B R R ITERES NI R 2ERE N RBE VR O
F %4 (celite)s* & K|#)(carborudum) » 12 i) & i iR fathe iE P & e fiiR 0 B R
v E Y 2 e Smin 2 3 g3 kFEE G > RSN s kA
TE R M FRREE A ?’ﬁ@ﬁéﬂwﬁﬁﬂw*ﬁ% Bris > KGR o 5
Fj ,j‘s:}}ia-% ORI > A A R B R FIETehA A HE R o

bepr R B B m A R A o T Mfegm AN B g 0-80°C kda 0 & A
BRI RIL  BATE R E RS e SREE 005 MRS B o BAS A

4°C ™ 4,000g 3~ 10min» P~ F 5% B » i3 dg? 0 £-80°C kil = 20k
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B LR ARG B Gk A s R HTH T 0 020 Cok Y e o

2 RSB 2 (R

L Prph 5P

piE R0 B B e e B2 (total nucleic acid extract method) » 7 43 L
i (Hungetal., 1999) {Fit 3715 72 o v 03 g fdr 28 v i § 20FT 8k ¥ BT
* o 4v ~ 1.8 mL % & F B~ % 7% (100 mM Tris-HCI, 100mM EDTA-2Na, 250 mM
NaCl, pH8.0);® £353 » & 4v » 0.3 mL 10% Sarkosyl(N-Lauroyl-sarcosine) » & » 1.5
mL #c# 3 g P > 3 55°C §zi% 4 (BL3002; BasicLife Bioscience Inc., Taiwan) i *
1 hr e 28 % i# 42w #(Centrifuge 5415 R; Eppendorf AG, Hamburg, Germany) % i§.
T 6,000 g 3 Smin > B~ F ok 0.8 mL E STATAES ¥ 0 I 4e » 100 uL 5 M NaCl
% 100 uL 10% CTAB (hexadecyl-trimethyl-ammonium-bromide in 0.7 M NaCl) > ;& &

323 % 65°C 52/ 10 min> £ 4r » 600 uL CI (Chloroform: Isoamyl alcohol =24: 1) >

=9

AR LTSk e R T 12,000 g g 5 min B iR 880 pL & T ATaRe F ¢
4 » 600 pL PCI (Phenol: Chloroform: Isoamyl alcohol =25:24: 1) » v~ & I 5

o IR 12,000 g e 10 min o P~F i 700 ul 4e ~ 420 pL isopropanol #z ¢ iR
3 ¢ 30-20°C #30min > *> 4°C T 12,000 g o< 10 A 48 > FHF Fi 0 F A
#4500 pL 70%iFpH (ethyl alcohol)i# % » £ * 3 § 2% 10 min © 5 {8 12 150 uL TE

buffer (10 mM Tris-HCI, 1 mM EDTA, pH 8.0) % 4 3 32 » %+-20°C %% o

2. Two-Step RT-PCR

F s A2A = 3 A ¥k 3 RNA & # #(reverse transcription) = 3 4 % DNA
(complementary DNA, cDNA){£ i& {7 PCR(polymerase chain reaction) o * i & #%.4c
T @ B~ 7uL RNA template » #r » 2 pmole Reverse primer 2 4 puL 2.5 mM dNTP mix
(dATP, dTTP, dCTP and dGTP) » 65°C i£* Smin > = ¥ 3+ 7k F o 4 » 4 L 5X 1
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strand buffer ~ 2 pL 0.1 M DTT (1,4-dithiothreitol)%# 1 pL reverse transcriptase
(SuperScript'™ II Reverse Transcriptase, 200 U/uL; Invitrogen™) » & 42°C i¥* 1 hr
¥ 18 7| 4484 20 uL cDNA A 4+ o

937 PCR # g » PCR & &3 7% z 2.5 uL 10X PCR buffer (with 15 mM
MgCly) ~2.75 mM MgCl, ~ 0.2 mM each ANTP ~ 0.4 mM each primer (*#}4%= )~0.25 pL
Tag DNA polymerase (Super-Therm DNA polymerase, 1 U/uL; BERTEC)% 1 uL
cDNA template’ 4r ddH,O 3# £ F 2884 1 25 uLo R £ 432 F 3 7% *c & PCR
# A%~ & E M (GeneAmp 2720; Applied Biosystem Corp., Norwalk, CT, USA) - PCR
BRBFREE LS D94°C/3 min > [94°C/1 min ~ annealing temp./1 min ~ 72°C/2 min]
30 & 757 »72°C/10 min-PCR 3§ t§ & 4= 12 1.4% agarose gel i& {7 T 74 % 48 4 17 (Hung

et al., 2000) -

3. One-Step RT-PCR

PR R AR - BH L HiE (T o R-PCR F % % 7 2.5 uL 10X PCR
buffer (with 15 mM MgCl,) ~ 2.5uL 5X 1* strand buffer (with 15 mM MgCl,) ~ 5 mM
DTT -~ 2.5 mM MgCl; ~ 0.2 mM each dNTP ~ 0.4 mM each primer(*#4%= )~ 0.25 uL Taq
DNA polymerase ~ 0.25 puL reverse transcriptase 2 2.5 pL template » 14 ddH,O 3 & &
38 2 25 ul - RT-PCR B & #a %k i% 2 % © 42°C/50 min 2 50°C/35 min - 94°C/2
min > [94°C/30 sec ~ annealing temp./30 sec ~ 68°C/45 sec]= 10 1 # % > [94°C/30 sec »
annealing temp./30 sec ~ 68°C/45 sec* » * © & PFIR I +x 5sec]& 25 B #5% > 68°C/10

min o # tg & 37 11 1.4% agarose gel i& (7 7 /& %48 & 47 (Hung et al., 2000) -
i‘a g g g

4. PCR A% 7 A% 4 47
PCR * &% & 1P~ 10 uLPCR & 4 fr 2 pL 6X loading dye ;& &£ 353 > & 1.4%
agarose gel ¥ it {7 § ik A 47 o & 3§ DNA marker (BIOLADDER® 100 bp DNA Ladder;
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BasicLife Bioscience Inc.)%| %] & 3= & + & - 7 A% 07% 5 0.5X TAE buffer(20 mM
Tris-acetate, 0.5 mM EDTA, pH 8.0) > ™2 100V & 7 7 7 o = = {5 %4812 0.5 pg/mL
EtBr (ethidium bromide)% ¢ » & * #ici= it B foEa2 7 A 45 % %i(Alphalmager”

AlphaEaseFC Software; Alpha Innotech Co., USA)BELZ " 48 ) & 32 DNA 157 o

z A A#HEHES PRSV-SMN » PRSV-SM 2 g 4 48 % th i

1. PRSV Pifie B 7 * 13513 $43% 35

S BF 3w A 7% 4 PRSV-SM 2 PRSV-SMN > £ F s B 7](Z > 2006 ;
Bg > 2004) > 1513 2% 2 #c 48 PrimerSelect™ (DNASTAR, Inc., USA)# Oligo 7
(Molecular Biology Insights, Inc., USA)~ 4773 % s/ 3] » FPEFRB M2 B34 &
513 5 & A 3A 33 S &R A E U Er (£ - )o & w515 T3F Ay

?t4v T3 promoter % — ¥ guanine > 3’ UTR #7* reverse primer = 25 nt 2. oligo(dT)

# 4 U4 s Xbal *» =& 7] > @ PCR A4 % F poly(A) tail(%] > 2008) -

2. Conventional RT-PCR

S Y Lr}ﬁafrr Vil 41 & = cDNAY P P B2 HtgsE + B e
(proofreading)# i; 2. % & fi¥o i¢ * Advantage® 2 PCR kit (Clontech Laboratories, Inc.)
{7 PCR» ¥ i3 7% % 5 uL 10X Advantage 2 PCR Buffer ~ 0.25 mM each dNTP ~ 0.4
mM each primer ~ 1 pL 50X Advantage®™ 2 Polymerase Mix ™ 2 5 pL cDNA
template > 7 e ddHO 3 84 & S0 ul - PCR R & f% 0% 2 5 1 94°C/1 min >
[95°C/30 sec ~ 63°C/1 min ~ 72°C/1 min per kb]+ 25 ® #5% > 4 » 0.5 U Tag DNA
polymerase £ 4 72°C i£* 10 min - Phusion" High-Fidelity DNA Polymerase
(Finnzymes Oy)z. ¥ J&i% % fe % 5 10 uL 5X Phusion HF Buffer (with 7.5 mM
MgCly) ~ 2.5 mM MgCl; ~ 0.25 mM each dNTP ~ 0.5 mM each primer ~ 0.5 pL Phusion
DNA polymerase(2 U/pL)£ 3uL cDNA template » 12 ddH,O 3 F 5484 2 50 uL -
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PCRE K %% 5 2 98°C/30 sec » [98°C/5 sec ~ 63°C/12 sec ~ 72°C/40 sec per kb]
% 25 #5%72°C/10 min- & = = 2 PCR & 4~ & * PCR Clean-up Kit (GeneMark)
it Bcts 12 45 ul elution solution /3 4% e m e 2. o B it = 2 e PCR A 4v »
5 uL 10X PCR buffer ~ 0.2 mM dATP % 1 U Taq DNA polymerase > % 72°C 1% 20
min ° "} 48 % it PCR & # pFi¢ * 0.8-1% agarose gel i& {7 T /& » 12 DNA marker
(AccuRuler 1 kb DNA RTU Ladder; Maestrogen, Inc.)2| % A $ 2. = F £ L * 55 7

BT p RS B 1% QIAquick® Gel Extraction Kit (QIAGEN Group)# 14 4 b o

3. PCRAY2 £

PCR A& #= 41 * pGEM"-T Vector System I (Promega)it. {7 i 7 > % 5 H#-3 L
% it & % ~ 5L 2X Rapid Ligation Buffer ~ 1 pL pGEM®-T Vector (50 ng/uL)£2 1 pL
T4 DNA Ligase (3 U/uL)i® & » 16 C & 73& & & J&(ligation)i & o & {8 i& {7 & 7|
i** (transformation) » #-# & # ¥~ ¥ ~ Escherichia coli strain IM109 - ¥ J& & 47 4c »
< iR R E e (ECOS™ 9-5 E. coli competent cell; Yeastern Biotech Co., Ltd.) *
R & > ki 10 min 18 f-kig 15 (WB201; Kansin Instruments Co., Ltd., Taiwan) ™ 42°

# ik 5 (heat shock) 45 sec > £ #-Fi% ¥ ** /K Smine 5§ & (blue-white screen)
PeiE o~ ? T2 Fk 0 LA 1.5%LB F {3 & A (LB plate, 7 50pg/mL
ampicillin) * 4¢ » 40 pL X-gal (40 mg/mL in DMF)% 40 uL 100mM IPTG 323 % i
t& » %5 heat-shock A&JZ 2_ i % f# %> LB plate/Amp » > 235 % $4(TU-400; YIH DER
Instruments Co., Ltd., Taiwan)!? 37°C 3 % 13-16 hro 5§ p*iE o 4 ;;?]f'z EARIE ¥ A
LB plate/Amp % 1 mL ;% & # & £ (LB broth, 7 50 pg/mL ampicillin) » 37°C # &
12-16 hr (LB broth/Amp > 200 rpm & i) > %53 4°C »

¥ % 4% 71 mL LB culture 4 * Gene-Spin"™ Plasmid MiniPrep Kit (Protech) it
Mg B (plasmid) > 0% A2 4 17 02 50pL elution solution 7% 354 o & 7 2 Mk &
TR AR Y R h b PR ARR A E s T
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Gene-Spin™ Plasmid MiniPrep Kit 44 B 4 mL LB culture > ;% #£** 100 pL elution
solution ; # ¥ % 30-50mL LB culture > 2 AxyPrep Plasmid Midiprep Kit (AXYGEN)

3o B~ F 48 > £ {4 1 300 pL elution solution i% &t °

4. PRSV 2 & B F|E k2 & =

12 MapDraw ™ (DNASTAR, Inc., USA)#Z.5¢ 4 45 pGEM®-T Vector % 54
7 o B § UFIpE ey oo J* 'L fF(Restriction Endonucaleases; New England
Biolabs®, Inc.)i& {7 %% » & Ji3 i 7 % i* 7748 ~ 1X NEBuffer » 1X BSA (Bovine
Serum Albumin) » ' ddH,O 2% B84 > 4 » UFIps T XK 2§ F BERTY Lhr;
BTN EEAERE L ug FAEAe ~ 0.1 U lfs » & F AR % 7590 min o (5948
it 2 p &5 £ * T4 DNA Ligase (6 U/uL; New England Biolabs®, Inc.) {7 4% & &
o #Erde & 22 ¥ B~ 1 pL 10X Ligation Buffer & 1 uL T4 DNA Ligase fic % = 10 uL

e » 16°C i kisiE » E coli 2% xm% o

I ~ % *H 4% (in vitro transcription)

R 3 D& B 7|2 E s R AR 1 Xbal fEf# 2-3 hr o 17 3] 2 &Gk TR 2 PCI e
=3 "fTT F-0 F 0 4o 0.1 B 4248 3M NaOAc (sodium acetate) ~ 3 & ¥4 99.5%
22 1 uL glycogen (20ug/uL; Roche)i? £353 » E3+-20°C ik o[£ P 4°C ™ 12,000
g 4t 15min> #2 FFiR £ 40 » 500 pL 70%EpF > 4°C T 12,000 g 4= 15 min »
[]E S, ‘)jg"‘};’i' 3 F F%% 10 min > LMY % 3t 6 uL DEPC-H,O - 8 * T3
mMESSAGE mMACHINE® Kit (Ambion®)i& {7 in vitro transcription 12 & = capped
RNA transcripts > # 3¢ 5 P~ 6 uL & 4~ 4 » 2 uLL 10X Reaction Buffer ~ 10 pL 2X
NTP/CAP mix ~ 2 pL enzyme mix > ¥ ** 37°C ¥ & 30 min © 4 » 1 uL 30mM GTP
solution ** 37°C ¥ & 30 min > £ 4¢ 1 pL 30mM GTP solution ¥ ** 37°C ¥ & 2 hr »
luL Ay R Al frrmeic AR - T E 73 ",‘TT template DNA » #- RNA
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A 4 4~ 1 uL TURBO DNase » % 37°C ¥ Jis 15 min & 2 PCI A&J2 » £ 2 0.6 2 44

f# isopropanol & 2 &8 f# 99.5%:Fp* itk > 11 TE buffer & DEPC-H,0 7 f# 4 4 -

7~ RAEHER

v b i 459718 2 RNA transcripts i€ T BB F L EHF AN 2 6 F > &

=

EV#473 23ugRNA T E 34 P ERE2 AASY > BN - ~ $- ¢ B
B ¥ (Chiangand Yeh, 1997) ; & # &4 £ 3 9 7-8 ¥ ER ERrfefl o @ * iTke -k
FEEFRART A 2B AP ETBRAL  BRBEE R EFE
4 £ $5(26°C)(GC-101; FIRSTEK, Taiwan)lf 45 - 4 ¥ (S fd 2 + - Hie
T it > 102 RT-PCR #& ] > #7@ * 313 5 3 * 4|51 3 ¥ PRSV 476 > &2 7

Bk %2 B - )51 5 % SMN-466 ~ SM-517 ~ DF-598 » A u[it (7 8 15 5 T ik A 47 o

FEIR2 A TR P AT
ks & 2 & B 7 E & ¢F TR (Tri-1 Biotech, Taiwan) » 5 NCBI 9

BLAST®(Basic Local Alignment Search Tool)42.5% #att $F 4 47 » %% % A 3 4 A 7]

TE 78 Jf%b'“rq';% » 1:}}3% > & A 748 cDNA & 7| » # i * Clustal X (Larkin, et al.,
2007)i& 7 % £ B 7|+ $F(multiple sequence alignment) 4 7 » #7{8 % % 31?,] x
PAUP*(Sinauer Associates, Inc.,USA) iT#L45 B %% & > £ * neighbor-joining /* %
Hasegawa-Kishino-Yano (HKY) model ~ i 12 Potato virus Y (GenBank accession No.
AB270705) & *t# > 2 4 PRSV &~ #rtkz MIAAHK M 2B - 4 & AT R EF 2 A7
0 BE VL A 45 1% A 49 3048 MegAlign™ (DNASTAR, Inc., USA) 2 J. Hein method

i {7 % > SimPlot B| *2 Kimura’s two parameter model ;& & (Lole, et al., 1999) -
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- N ARREES ATINPRYEHTEER

FAET o R 25(TN2) A A i 2 & A 8L+ (PRSV) SMN ~ SM ~ DF = i
B oA tho AU R E £ 3 DNA T L B HHREAKL Y o i
cDNA "7 3l 3+ $4(% - ) > &7 & ¥ &2 PCRH vy - I PCR A 4 € 7 >0 {“ 48
pGEM-T Vector(®]- ) °

SMN ik ¥t =t )2 Advantage 2 polymerase i& {7 PCR #{ 1§ - & 7 o= £ e &
BB s 513 T3F/R1968 # 15 ) ¢ T3F-HC-NA (2.0 kb) ¥ £ ~ 31 5 4
F1748/R8546 3 g 11 c77 HC-Nb-NA (8.6 kb) # 51+ ¥ F6727/PolyA-Xbal 3 5 ! e
Na-AX-NA (3.6 kb) » 4 %2 § /i fEed P EL& R(Bl= A) > #12 T-Acloning £ ‘e
4 91 prT3F-HC-NA ~ prHC-Nb-NA {r prNa-AX-NA = E Atk - F]ZA FRE 7|
Wr R+ X AR K *&7},’;‘54 ¥ f& 7 B > 12 Phusion DNA polymerase fie & id *
513 %+ T3F/R1968 3 5 21 T3F-HC-NP (2.0 kb) ~ 31 = %} Ncol+F1577/R7359 3 t&
11 NP1-Na-NP (5.8 kb) ~ 31 + ¥+ F6518/R9629 & = Na-CP-NP (3.1 kb)¥& 31 3+ %3¢
F8353/PolyA-Xbal & = Nb-AX-NP (2.0kb) » 4 & 12 & A rrind P& B(Bl=- B) o
1 * T-A cloning > ;%% 78 ¥| prT3F-HC-NP~prNa-CP-NP 12 2 prNb-AX-NP = if 78
t&k > prNP1-Na-NP & # 513 Ncol+F1577 2 PCR A 4 3’z %7 7 *L4|f=*r = Ncol ~
BspEI :& {7 directional cloning °

SM % DF i %% 12 Phusion DNA polymerase {73 5 » @ prNP1-Na-DP 2_1f
¢z * Nhel *» =& {7 directional cloning - SM & st#7{8 5 8 % prT3F-HC-MP -
prNP1-Na-MP ~ prNa-CP-MP i 5 prNb-AX-MP°DF k st £ 7a 427 >+ 5 Nla -
NIb 84 F 7|2 # BLm iz g 2 B F e > o 0 cDNA F 78 gk Flpt e #

pfNa-CP-DP » H 4% 5 $x | &_prT3F-HC-DP - prNP1-Na-DP 12 2 pfNb-AX-DP -
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I 2EREHERL £ R ek

SR PRSV 2 & A T8 cDNA E Btk 1% o B 71 R S0 LI g
fie pGEM-T Vector #i% 78 » & ¢ > & PRSV A 7|8 & 7| % 33+ 3 T3 promoter % —
& guanine » k& #hid 4% %) 25nt 2 poly(A)% Xbal *» (K- A) e PRSV-SMN i *iif
AN2ERBIEAKREF 24k 1 prT3-AX-NA (=pN-A)% prT3-AX-NP (= pN-P) ;
PRSV-SM % 5.4f L % prT3-AX-MP (= pM-P) ; PRSV-DF % 53 pfT3-AX-DP (=
pD-P) -

=48k sz 2 K LTI CDNA 78 k2 U1 Xball 5 65 19 515 10.3 kb s
4 >E B 7% 4 3.0kb ?#ﬁ pGEM-T Vector » & 2+ 13.3 kb 2_ 4,k DNA & 3 » 1Y
1% agarose gel i& {7 448 &~ dporfk ~» 47 % % > H » 5 & ¥ DNA marker 2 %3 2
DF i % 3 £ £ 7 tk pT3-NP( = pD-T) (¥ » 2008)£2 55 8 40 5 (F] = ) - i fEf22 >
£ cDNA if 78 & ™2 T3 RNA polymerase #& in vitro transcription i 4r » DNase EJZ >
5 PCI % o175 ug TR 412 7 7.9 60-70 ug RNA Z 4 > RNA transcripts & 7

T PERIEHAFE 2 RNA A S (Ble) e

2SR A PR AR A MEAR 2 il
A L34 P EREZ IN2AASY > & P EREEMS 3 ugRNA

transcripts ~ # A A uRE2 P EF c HFBER F 2 A2 P EER G E

lH

M #% 3% v (vein clearing) I % ¥ £ ¥ #5iic§ i o SMN ki Sig-Hp g s EF i 2
B 3 et i (mild mottling) » 4§ @ 274 FERARS ~ E i w L B (curling) 5 ¢ H AT

Ege tEd ~EPREATES 5 2 fERE (stunting); (S8 T = ERE

ﬁ
S

1§73 78 &4 5%k # (fern leaf) » %*ﬁ-);‘i‘—"é%;;"ﬂ SR Y S AT L RS

E
2o SM Jk Medzge @ A A E % iE 1 2 8 % (mottling) 5 ¢ HPE H qp«’ Rt Ew
Mgl 2R B %A P A E P BRE 4 (severe mottling) ~ F 5 H5) 2 F
B HCH % 5 (greenisland) e 3 7 A m A F e 0 PR KV IR % o DF k siw iy
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WREFMREE Fadoms ~ 23782 o fdrr T Hisir4 %o (4 v
et ped ¢ HE S RE 2 d i) (deformation) - E R R E A LA
PlSHpRE AL NI G Huzd > 274 E & 3%k (fern leaf, shoe stringing) 5 {4 #p B A
4 (rosette) Si A ~ B KRR c FHREN AFTPEIE(RI~N) -

% Fe ok BLiE 78 FR 2. RNA transcripts 4~ #4383 TN2 &tk > H & 4% i *
REBE L R RFLR  BRKRMEZ BpA LAFRF Y E 100%
FHEAFRIDF p oz BAFHEIF THENHLEL LR Q602 f ik
ARFLLERERI TG T EARR(R S ) o ML HE LR LR ABRE R R
Hco e (76 5(0 55 ) p B BISIRFRTRHB(E2)

FEAEPRSV = k%2 TN2 &% = { pFiom 4o IR A #4 % 1 159 - SMN i
AmP R A FEERSEL N F TR ERE IS NATEHI Y L
H o R ELH W ES SR S SM iR m g s ERE L F oo B
EVPRERR ) & SDF j B Pl ErRE i~ Foa dmileat o ¢
WEFF &P BHEG AL S g ot ATE E R SR Y R (B
1) #-t it g}}[ﬁiti ﬁﬁ{ﬁ y: A1) é%ﬁsfﬁa%éﬁi%tiﬁ”cb‘ffeﬁx?xﬁt(%v)°

2R AE AR A AR BB E R R SR Ak
F 9 20em 2 i TN2 {5tk o = ¥ 18 SM 5 Suph % f T TS et o e > M1
PRARR S gl o ¢ HE T FE e R S SMIN Gk SRS 1 B w iF IR M
BRI TEERE > BT EETRFEA S TR E DF S AP E G i
Mot~ @ (S MIRE G BITA LA P HE R LR B AT e
0 KRR SGR O SHEAET LG o RRE R LR B R A Biedo

PRSI T ed(Rr) o 2 g EAA T 30cm B 2 TN2 ik > #ii¥
6 SM j g R REHRDE FAE Y RE R ERgEa.r IR ) JSMN
JREP 2RISR BB T R ER R (R
#-= ki s tk2 RNAtranscripts B/ 3 EaeF 16 H 1+ o> Jﬁa};‘ﬁ:%\» R I
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Fep Ao BIRE L SMN 2 SM A5l 14 X B ARBHEF LRI - B
¢ R AR LB DF f 2 R AR IVHET e pE R A AREERET S
SMN & SM i stted HE @ >R hICHs Hoefs 3 PH DF ;b ¥

A RIS D ot R s B i R R (R4 - )

o~ RIS ERTE - 5T R

BRFr & B0y FL AN AL P RRBEE > FI0 R FRE
MR EE P F PR R 2 L o &0 * A 513 ¥ PRSV-4T76 0 &2 A K ALE -
A 51 3% % SMN 466 ~ SM 517 ~ DF 598 ik + #-2 (B]-+ =)o i€ * 513 3+ PRSV-476
# RT-PCR & PIpF > T A A 497 % 35 45 2 £ DNA i ¥ 3 t§(476 bp) ; 1* SMN &
SM & % % — 4313 ¥ SMN-466 ~ SM-517 ¥ = % ¥t RT-PCR B g > SMN £
SM & s 3i3a5 k sk - Pamigd I #F H RNA transcripts = # g 4 ¥ 7 &
AR A A 513 4 DF-598 $F= &k suz2 3 K A& 7 RT-PCR & #|p% >
% DF 5 5if & BAF 0 SM jstd §2th - BHIG - B0t Ashs £ATR5
DF % %% — 313 ¥ DF-626 :&{7 % 3L & — [+ 4 g2 R T B ¥+ DF & SL2] ATR

P2 & - P13 4 DF-598 5 # (R~ =) -

I~z arEEwbpgre F 4 PRSV £ 3Ek2 B AL 47

Bz AR APEAKREEIR B XLERIIL B R L B4R R
Srr) THERE AT AR ORARE Y AR A - R &5 DF kg
¥ 78 tk pfT3-AX-DP ~ pT3-NP % {ifié i~ % 8182-8189 4 I i=# ; SMN i 3tz iF
tk prT3-AX-NP ~ prT3-AX-NA £ L5 A& 5 24 4 A 74p0k Bl E_ A0 A &8 )
RARPL R P H B 0 S BB ¥ 2t 6K2 ~ VPg fr 3-UTR A F]% » & &fhd v
P1~6K2~Nla 2 CP 2 "= B 7| ¥ 1k 2L & R ¥ (nonsynonymous mutation) °

=R AR A IR B A TN A B (R ) 2 RE A d A
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Flp 2 R AR - 3R(F 0 20065 FF 0 2004) 0 Ak FlRE W B2 RS iR i< 0 5°-UTR
2 Pl R 704p B 5 93-94% ;5 % Nla ™ T enf8 LA FIR AL B 7 4p R P 5
96-99% - B %A % > DF 4% SM AR E > 2EPRASIHIAE S
97.3% > ",ﬁ% 7 5-UTR~P1 2 P32 b fa B2 (AR R % F 97% 11+ > "= fa B
1L A 98-100% ; SMN & %ee2 ¥ #b i & k2 > & ’}*1—1 fatp 0B % 5 96.5% ° v DF
& 52 polyprotein " fadp R 5 97.2% ~ 2 SM i ez vt R 5 97.0% o

£ Bk Tl MR SR PR 00 R f ) SR A 48 £ 97-100% » i & P1 4R 2 R
£+ 93% > P3 B A|Ap i B vE X > (& 5 4 97%+ T o 6K1 2 B 74p i B A= k SLRF
5 100% > 6K2 FISMN 4 stz ®edd 1 I A 7] %6 » 2 ¥ ¢ ad Lz B 5)4p
MR E 96.6% DF &2 SM & & SefF i 5 100% » Nla v 2. VPg & SMN % %t¢ 7*
4 v A # 5 0 SMN 2 SM & S/ B 71 Ja0u R 5 97.4% -

B2 R AMEARZ A F B E P b & 2 PRSV & iR (700 40 1
neighbour-joining 7= £ * HKY model 4 7 /54 2 & & F]48 - I 2 Potato virus Y
(GenBank accession No. AB270705) 5 “h #.5 & 3Lmahk B % Bl (phylogenetic
tree)(Bl - =) > ¥ § 2 PRSV 53¢ & 7 [p o 2474 5 < B (23 > £ '3 (American
group)# #& % f T & % (S46722; EU126128) ~ = & (DQ374152; DQ374153) ~ % & &
(AY231130)% £ & (EF017707; EU475877)¢7 PRSV-P ## PRSV-W » I i #%(Asian
group) s 4 thRIid 4% % FI(AY010722; AY162218) 4% FI(AB369277)~ # FI(EF183499;
HQ424465)% 4 #(X97251; EU882728; AY027810; DQ340769; DQ340770;
DQ340771) (Bateson €t al., 2002; Mangrauthia et al., 2008; Noa-Carrazana €t al.,

2007) o A A RS L PRSV 2 R R AR E A BRI A L EpE
T vk AR A Bk (P-YK) ~ P-5-19 & £ % A A(W-CD$ 5 3717 0 ¥ ¢h i
M3 A& 2 A BIR(W-KR)» 22 24 7 e SM kS B (24P % #2437 o

" DF bz 2L P H A7 5 18 SMN ~ SM i Suipot 4t - T2 -3 4 PRSV

L HEAR R LR A2 B f,"f.%iﬁrz F & ¥ > 2 Kimura’s two parameter model #
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& B 2]4p 02 R % Bl (similarity plot)(B] - T ) 2 @ ¥ 5 1 % W $ 2 DF 5 ez B 5
BB RBE T API-P32 Cx~VPg2 C:3 ~Nla-Pro2. C#} ~NIb 2 N2
CP2Z N#BAEANFBEREL  THEALLAINAS FFE SMN-SM (3LL B2 £ i
4 Cl2 Nz ~6K1 2 CP 2 CHehAF4Ap A SRS & 5k i o = %5 SM
% DF hSbempRfl fe B 7 5 23> 238 F 2Pl 2 ¥ £ % P3¢ L3 Copw i
FRERP S CLAFINT EARIIp AR 5 SMN & DF & )k sz PR 7| 7
F Pl N2 CILAFI R 2 SM ke h ®E P BB @ %A fA 750 PL>
HC-Pro 2. Nz ~P3 ¢ & %3 ~ VPg 2. C 5 ~ Nla-Pro ~ CP 2. N 3R] DF % suip
R o gt ?h SMN 2 SM & % %2 #A Pl ~HC-Pro 2. N3 ~P3 7 & 3| C % & ~

VPg 2. C 4 ~Nla-Pro ~ CP 2. N3 %R =AM A 7| R L B RF -
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L it

*# % % PRSV-SMN - PRSV-SM ¥ PRSV-DF = k %uz_ > & cDNA g % 4%
EHRERA RS 0 A A T2 5’5 P 55 bacteriophage T3 RNA polymerase
promoter ¥ — ¥ guanine » 3’ :4 3 4 — £ poly(A) » ¢ #2 *t # & A $ { # 1T potyvirus
piRles > RNA &~ 32 55555 cap Hi2 ~ 3547+ 7 poly(A) tail » T ad&fd# 1
AR R B LY 5:1;:,:)?51;“10 Aagte 3 5B PRSVE L ERERZ T (M
2001 ; %] > 2008 ; Chiang and Yeh, 1997) > e 2 7 %11 7 ¢ /,ialf‘l_%ir]é‘.m PRSV
GBS AL A RS  PRSV 4 Stefd B E Atk 0 %4 B4 20B 2 PRSV A
F1RE £ 3% }ria:f*‘r Fenhf ihe ¥ - 57 €85 2174 3 PRSV k32 BA|%E >
Fd =i nr R ERRE XA H RS AT B E S TIRA H G TR
2 %«"l?ﬁ?ﬁf}ﬁsi e B4R Jﬁiz@ﬁ:%\ TLeyg i (5 0 19815 £ # - 19865 % »
2004) o #-k ¥ i - “ﬁ FIMEE sk 0 BLER I 8 RIS
B I B EERLS
A FE R 7

R {Tm+ L Y B tF R L E * Advantage 2 polymerase » it R v 5 B IR

[rn

ﬁ.—% T B NBAE R B > G B4t ] g A Ll A

B\ BrrR 7+ B SM kA FlE 7 a2 ® NIb A& Flis 3 { NP R4 35
SMN i Se3R o P pas 2 2 SR BB DEARZ L L4 o2c* D it # ¢ Phusion
DNA polymerase € #72& = £ th » 2 = fE PRSV J 2 R EH R TSA H % &
&Jﬁsifkﬁfljwﬂﬁ'r PP AR 2 A E AR A PR ERE R E
LB PR R W EA BRI BBR LS AL R e SMN i hih
A e E RS A RSB AV HT 0 Pl 6K2 Nl 2 CP fA ¥z =i i 7
BILE R @ B AR 00 R A et BB A $E R (F 0 20045 Z 5 2006) -
TAp BHERE R UG A BT LT Eocoli & e
AM BRI THAWEFLY FAAER P EEE RELP ngg 5E 2L 4
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(Boyer and Haenni, 1994) o # =t &4 5 DF i SLiE 7B $apF > 3P fL iz B 7359- 8353
7Rk A SF A 0 5 PCR 3ty eh 8 B Na-CP-DP A smsfe e » &% & & 38
BlacZ AFIF w2 FAth PP EBFRESFARIEEE TS 2 H£F 5 TH
pfNa-CP-DP  pfNa-AX-DP pfT3-AX-DP fr pT3-NP 2_ &tk tedp I 35 % i 2 2 pFY
RETHAEARGN § A EARANT A2 - ISM ARBHFGE N RIS 5 d 5
pfT3-AX-MP {8 2 &+ = — B >SMN 2 3P| % FlF 2> » JIR L B ¥ 4 & SMN
2 OSM kSIS E RIS § R A L R 5 ’éﬁ‘?’@fﬁ’v*éq%“'%}&
3% 7 B & Nla-Pro 2 NIb v 5142830 % 4| & 7 P s

BAEREE AR RS TN2 shh R it} - 10§ R PRSV i hit 7
BEA - FEBEFORT A GAREREINA N M B2 fE Rk SE R e v
g4 RNA transcripts ;£ (7 4 » B 3% 16 = 4 s fe B /% v o s L
SV T B % 3T 028 > 2008) 5 T - 15 % B PRSV A 3tk P-YK ¥ 7 4k 446 A
N1 MRS 448 2 F]'3 % (Chen etal,, 2008) » & P-HA it 4 12 E Ak i dicfd
5 9-12 = 4 W S }]iai * l;’i’%i‘eﬁ;é_:}]%i £ native RNA & % %|(Chiang and Yeh,
1997) - % w T per R 2 U8 ¢ 5 d2 A8 %6 ¢ 4% RNA transcripts 14 /& f%:f’iﬁ%:’af E EA7
S F BT EBE > B dRfE e b4 RNA transcripts 67§ S & 0 SMN £ DF i 5Lz

RNA transcripts & % & A {8 w? BATEEGREHY » BFRHATL EA ]

St
[--]

B
N

S

Bk HEREAA(PRSV B AR 4 '*Ff)z’ftDF s SMN & 3P e &£ 32 w51
BSGRE OSM kA2 Fooosas s % = F s -id 4oyl 0 7 0 RNA transcripts g
FRFFEREBES A AR RIS @ P fegpe 68 0 = A PRSV kit
EARE R Y E S ARy Apdc e § I FRNEMARP > J 3 p4 RNA
transcripts & ¢ A A F LN A 1 F :},?;-% SRR SR =Y - R :]}%Zg‘ci% pL¥e 4 I P

e ifdon R 4% o d pL¥ RiEw k& = 2. RNA transcripts 2% 2w p cn

i)

BEFRET G %ﬁgmﬁp—* » RNA transcripts # it _'ﬂé#vif]}%-%- TR S e

% > B 32 RNA transcripts B4 ‘w4~ 7 & { EFRFSLIREF 4

LN

VPg 112 CP 3-v
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FiLz e s pE o RpcE B LR S I RERERFE LD
I % & % INVitro/ in vivo transcription #:g}é %83 4 3.(Chen et al., 2008; Domier et al.,
1989; Gal-On et al., 1991; Maiss et al., 1992) » = PRSV )?‘5"3- tR2_ }ﬁaiﬁx}imﬁig‘.
7 - > b PHAEARMBRRAL W P-YKET 213 P 0 A=A F chE Atk
RlaETe 7 % A DIRm M -

B 4EEES% Y 0 F 78tk prT3-AX-NP ~ prT3-AX-MP - pfT3-AX-DP ¢ RNA
transcripts T 35% 5 70%14 + g 4 i Fo AMEREH T TE100% > 2 H B
potyvirus 2. 4 1 4§ #:% 78 $x 4= Zucchini yellow mosaic virus(11%) (Gal-On et al.,
1991) ~ Tobacco vein mottling virus(5.5%) (Domier et al., 1989) ~ Plum pox virus(48%)
(Maiss et al., 1992)4p st % 75 S B 25 5 > 4 b P-HAGS6%) X F 8 - LIk E A 2
BREERS T EEMI 50% 0 Foar FE R K B A PR R R S hds i 4 3
W0 AHFLHIIRBIE R $ PRSV ek S 2 A B2 i AL TR S
(Mangrauthia et al., 2009) » #-%k ¥ %géiég,i kIR A A s 8 (Maiss et al.,
1992) - SMN % %uif 78 & prT3-AX-NA H :)J% F0m A A AR A N WA
Joo BRa AR A2 A A RpT g B A KT e SMN & sim ®3F 7k B
FE iy R I|REFRE IR

¥ ¢t PRSV & - A 5 # 2 b o d 204 99 % chDF J sk ¥ 515 4
DF-598 % SM % DF &% 585 b 7 5348 % s/ 8 CI 1 6K2 3 7] % £ & 373 3+
- 2513 4 DF-626 > ¥tk it ehk — M4 > F RN kg 2R S
DF-626 2~ DF-598 i& = RT-PCR -

P TS RRE AR A F L S A e G RR 0 A
BB A Y T8 ADoK E Al ~ SMN i mmq,\ Wmpat « @B s A
45 MRS AR S RS TN2 A A > T BB F) SMN i stid & 2 HKp o P 7
R TR RRERE A AREEC] TR AR A - T 4R 30em - T TR
ARehAh AL RS BB E TR kg o hdgm a9 WE L 458 RNA
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transcripts > ¥ A 4-# # PRSV :Iriafi OIS E A %Ki%.@_:}ﬁaﬁi(!‘ﬁ »2001 ; Chen et al.,
2008; Chiang and Yeh, 1997) : SMN &2 SM % (e & - &M 3% & 7l42- B4R
¥ itsagh s DF A 5L A HE & 4 B = GREFTEBARA] AT ER
”/‘fé_%:%fir}?‘r,‘ai’f?sﬁﬁ AT OTE L ERR RS TS R IR R &
AN mA f Ay FRMEBERZAHT F(F > 2004) ¢
RAZFIHAL 2 EEARET LA B RBFI ATV H > 2 E2
BPRAFTRB2ZER X * FE3 B8 BRI P -
AR DF fsttepiphin} 8182-8189 F — @ F F A= & ¥ oha K AR IR
Wi o P RE AT T APEE A s v E R A2 PRSVEER B 41
¥TP BT E 2 B 5 I Fx o DF k55 % iE 5 K pfT3-AX-DP ~ pT3-NP % i 48
ARt HEERI|R &0 L biafdRg 24 2 Mg A L & %] o SMN GRS
A2 A B >R EAREE F ik FIIEZ| %6 F Bl ¢? 3t 6K2-VPg {r 3°-UTR

AFE > X B SRR ORF A f B 7132 8 » # % £ 4 Pl « 6K2 ~ Nla 2 CP

Y

;:;ﬁr,—%}nir @ 2% 7 SMN B B B e G 304 2 B 5 4 SMN
SRR RSN GRET R AL FE R HOp R ATITEET] SMN kM
ﬁé_%é“ﬁi‘fés“i oA R oese iy R ik FAS 0 w2 I E T

EHEpEEHR GRS SR E o R pHL R A FETF]Y SMN kS 2 RS e

e P SMN i 5ben 6K2 3-v > AR AV FE R 7 ¢ = kAL 5 100%4p R 0 A

S

TR E ¥ B - R R R AR 2084 A48T AW A 7 PRSV-YK
BRSSP g 20910 4 vk pid Tys™ 4 1 ke His™ 5 kA2
A2 (P 2008) 5 SMN ik stz Lys™™ pl@pst v b a stz GIn®™ s
X E AR A B b g RORR R R F BRI SMN ks A TN2 & A
BABSERTTERELATIRIALETAIRB, > TR FINL RBFGE
2006) > ARG A 1 RFB P HRE AN L2 28 SMN ks B - %o &

Kivw S LB E I BHR AL ED o

»
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ZfE RS EARAIPT V4  SMEDF hsir R E 0 ¥ hpd
s o A F R Bt 32T o SMN ik SLR ¥ DF ik sigidp iz > { 2 CLA&
F|% 38 & DF keI 0 S4p 00k » 5 0000 EREAREY - PR A S
similarity plot 4277 SM #2 DF %t 4 P1~P3 & % 8 Rfi~ » SMN i %A Pl ~
HC-Pro ~ P3 ~ VPg ~ Nla-Pro ~ CP £2 3 s se30 P REAFIL R « HFEF uF L
EREHUBEFET ] F AT R A RF R > 2 S -UTR Pl £ 3 % 2
t 2 F1% ¥ = 5 HC-Pro &_potyvirus & % # 1 chE £ 55 5]+ - fdrglF 1 PTGS
B4z 44 F 4 miRNA # 47 - #2548 14 7] i % & (Dunoyer et al., 2004; Mallory et
al., 2002; Shiboleth et al., 2007) » ¥ i ¥ SMN~DF & %tif & ¥ R4 L ee 11 2 &
2RO TIP3 - LT R EEFD Fd AT
*o B B A B E 42 & (Lin et al., 2011; Saenz et al., 2000) » VPg » ¥ 4F
6 vramd A WFE A 5142 #e(Michon et al., 2006; Miyoshi et al., 2008) ;
Clatdp N ¢ 2 F AT+ (78— g8 o -4 0SSP ra 38 A 5 cd B (Cheng

etal.,2008) > * ¥ SMN £ DF k 5o Ap i B R % 2_ e £ % 2 SMN & sijbj ¢h

Hop g st % % op o 22 PRSV b 2 PVY § - % sl PVY" ¥ %" (Nicotiana
tabacum cv. Xanthi) 5| 4= § #% 3 (vein necrosis) » @ H ok L FF E#F 5
HC-Pro(Rolland et al., 2009) » % » ZFF 6K2 F 3 /= fk % # # PRSV-YK % %

W5 £ 5 A d B 6T A8 SMN § Behmpob R F M -
BRABARFEERR AT RB/BA S F a4 L 2w s 4 L5
WRNAZE > Fimiep > BERSOPR - BH 2 F 120 EH4] - Bz
RFRITRLEGFNPM QAL AR SRS AF L % KRR L
4 mFRER A 4§ 4152 54 th(Boyer and Haenni, 1994) « & 7 th b ¥ i%
B FrFELRIEFLATRHIIIT Y o R b A TR TR RS
(mutagenesis) ~ #] f(deletlons) #& » (insertions) ~ F 4% (complementation) &% & %
(recombination) ¥ § % > 7~ % ;);54 FrTAF AL L2 -‘fﬁiﬁﬂ:%\» S A RN ST ot
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BIln B2 2 i

%2008 & d § ow kAT g H o Bk AL F)RE3t 4 (the Hawaii Papaya
Genome Project) i 3% 4 % fui A ﬁ%;!#«:ﬁﬁ% f# A Tl A AN &5k (SunUp) 2. A T4 3B -
ERTFEERERAA S BRES O AT 9343 Mb E 9iEL S BT 2
Fd RAAERIEEY o Aprt R 2 2R A i A FIRE 0 A S e A
¥](disease-resistance gene)#c p fi > #ofp 3¢ NBS-LRR (nucleotide-binding site
leucine-rich repeat class) &4 R 55 #& » @ P& % 5 200 f& ~ -kF=L F 600 faz %
(Ming etal., 2008) > i { B A A jhg cnd FogFid o LR T ATE AIup A AP
SEAFIMTHEENE APHERAOES EFK F W EITE PRSVEL 232
IOEw chA A RAEA T 0 e R s i A A R A R i s 2 dup fE A
A e bk AL 1E 4o A (Cucumis sativus var. sativus L.)** 2009 # » 3 % 3L F]48
3 Bl(Huangetal.)» ¥ PRSV &% A fp 0o + 23 (8% x R B Y - =5 e B
T i fE® PRSV &d flumF A RwwmiEFREFEa g RIS LT F o

2, 4
-5
PRI

A~ PRSV AT 75 B 4R o & 2 Hi - R dh Aeth
RPN DFE - R AR FRMERE T RS FRF 0 AL K
g A N REE & GE P 35 I Uk s B 2 RNA transcripts f % e 4 chd i 2 02 o
PRSV R AAAZ FffEF > S 528 F1 a2 bpd s Al el e
i AR AR E A A7 QRT-PCR 28 3% > v B b+ % alicfip
FAFER R ORIRGFE 19875 5% % > 1987) A o4 A AMEFAMP H T 0F
v EFE Y o B A G A Potyvirus s AP E ki ¥ ¢ A% R B F 9Pl P3

2 CPAFHE» GUS & £ 3w LRI EAT > N HIFHE L~ T G2 B H
T3 e A KB /A A FIME B2 PRSV 7 b i SLE BT E* 49 B iR

RS R S EE VLR
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Table 1. The primersused for amplification of the genome of Papaya ringspot virus

(PRSV) and their gene products.

Primer name  Primer sequence Product
T3F* 5'-ATT AAC CCT CACTAAAGA AAT AAAACATCT CAA T3F-HC
CACAACACAA-3
R1968 5'-CGT AAA CGT TCAAGC TCA CAATTC AAG TCC
TCA C-3'
F1748 5'-TGG CTC GGT TTC AAC AGG GCTTTC TTA C-3' HC-Nb
R8546 5'-CAATCG TCC CGT CAG GTG TCAAAA TAG G-3'
F6727 5-TAATCA AAG CCT ACT ACG TCC GGA ACT CTG Na-AX
C-3'
Poly(A)-Xbal’ 5'-CCC GGG TCTAGA TTT TTT TTT TTTTTT TTT TTT
TTT T-3'
Ncol+F1577°  5'-CTC CAT GGC CTC ATC TTT AAA CCA AAA TTC NP1-Na
GCT GA-3'
R7359 5'-GAT ATC CAA TGG CAA CCA AAT TCT CCC ATA
CCCTC-3'
F6518 5'-ATG GGT GTT AAAACAAGAAAATTT GTC GCA Na-CP
ACG TAC GGA T-3'
R9629 5'-TAA GGC CAT AAT CAC TTC TCA CTC CCT CAT
ACC ACT-3'
F8353 5'-ATT TCC TGA TGG CTG GGT TTATTG TGA TGC-3' Nb-AX
Poly(A)—XbaIb 5“CCCGGG TCTAGATTTTTTTTITTTTTTTTTTTTT
TTT T-3'
Not[+T3F* 5’-CGA CCT GCA GGC GGC CGC ACT AGT GAT TAT T3F-Na
TAA CCC TCACTAAAG AAAT-3°
R7359 5'-GAT ATC CAATGG CAA CCAAAT TCT CCC ATA
CCCTC-3'
“313 T3F 2. 5’4 T3 promoter 5 5|1 A 4847 » 4 G 5 42 48

PR E e R A R SRR
“Ttalic nucleotides in Primer T3F represent the sequence of T3 promoter at 5 end,
followed with an additional G in bold.

®Nucleotides underlined indicate the recognition sites of restriction enzymes.
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Table 2. Infectivity assays of thein vitro transcripts derived from the cDNA clones

of Papaya ringspot virus (PRSV) through mechanical inoculation tests on papaya

hosts.
Treatments No. of plants infected/ No. of plants inoculation
The batch of exp. PRSV-SMN PRSV-SM PRSV-DF
(prT3-AX-NP)  (prT3-AX-MP)  (pfT3-AX-DP)
Exp. 1 5/5 6/6 5/5
Exp. 2 (conducted at 26" C) 4/6 3/6 4/6
Exp. 3 4/4 4/4 2/4

Infectivity

13/15(86.7%) 13/16(81.3%) 11/15(73.3%)
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Table 3. The symptom development of infected papayasincited by thein vitro
transcriptsderived from the cDNA clones of Papaya ringspot virus (PRSV) through

mechanical inoculation tests.

Treatments
DPI* PRSV-SMN PRSV-SM PRSV-DF
21 1° 1 1
35 2 3 3
49 3 3 3
63 4 3 4
77 5 4 5
91 S 4 5

“ DPI: Days post inoculation

°Symptom index: 0, no symptom; 1, 30% systemic leaves showing mild mottling and
vein-clearing; 2, 70% systemic leaves showing mottling and vein-clearing; 3, systemic
leaves showing apparent mottling, vein-clearing and yellowing; 4, leaves showing
severe mottling, apparent yellowing, necrosis and deformation; 5, leaves showing
severe mottling, necrosis, deformation and decline. Records made every two weeks after

visible symptom appearing on systemic leaves

48



2z~ d AAMBERE CDNA EA RS S chRNAtranscripts g %+ A 16 0 £ %
Aop R MR A AF L2 HME R

Table 4. The symptom development of the papayasinoculated with virus saps
derived from the diseased papaya leavesinfected by thein vitro transcripts of the

cDNA clones of Papaya ringspot virus (PRSV).

Treatments
DPI* PRSV-SMN PRSV-SM PRSV-DF
21 0° 1 0
35 s 3 3
49 3 B 3
63 4 3 4
77 5 4 5

“ DPI: Days post inoculation

®Symptom index: 0, no symptom; 1, 30% systemic leaves showing mild mottling and
vein-clearing; 2, 70% systemic leaves showing mottling and vein-clearing; 3, systemic
leaves showing apparent mottling, vein-clearing and yellowing; 4, leaves showing
severe mottling, apparent yellowing, necrosis and deformation; 5, leaves showing
severe mottling, necrosis, deformation and decline. Records made every two weeks after

visible symptom appearing on systemic leaves.
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Table 5. The symptom development of papayas infected by Papaya ringspot virus

(PRSV) through mechanical inoculation tests.

Treatments
DPI* PRSV-SMN PRSV-SM PRSV-DF
14 1° 1 1
21 3 2 2
28 4 2 4
35 4 3 4
42 5 4 4

“ DPI: Days post inoculation

°Symptom index: 0, no symptom; 1, 30% systemic leaves showing mild mottling and
vein-clearing; 2, 70% systemic leaves showing mottling and vein-clearing; 3, systemic
leaves showing apparent mottling, vein-clearing and yellowing; 4, leaves showing
severe mottling, apparent yellowing, necrosis and deformation; 5, leaves showing
severe mottling, necrosis, deformation and decline. Records made every week after

visible symptom appearing on systemic leaves.
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Table 6. Comparative similarity of nucleotide and amino acid sequences either in

full-length genome or in individual genes among the cDNA clones of different

PRSV strains.
PRSYV strains Similarity of nucleotide® Similarity of amino acid
sequence (%) sequence (%)

DF vs.  DF vs. SM vs. DF vs. DF vs. SM vs.
Genomic portion® SM SMN SMN SM SMN SMN
5-UTR 94.2 93.0 93.0 - - -
P1 94.5 943 943 92.9 91.6 92.2
HC-Pro 97.3 96.1 96.9 98.3 97.8 97.4
P3 96.7 96.0 95.8 97.4 97.1 96.8
6K 1 98.7 96.8 98.1 100 100 100
Cl 97.7 98.2 97.4 99.2 99.8 99.1
6K 2 97.1 95.3 94.8 100 96.6 96.6
Nla 98.2 96.4 96.3 99.1 98.1 97.2
VPg 98.2 96.7 96.3 99.5 97.9 97.4
Nla-Pro 98.2 96.2 96.5 98.7 98.3 97.1
NIb 98.4 96.6 TS 99.0 98.5 99.0
CP 98.9 97.7 98.2 99.4 96.8 97.4
3-UTR 99.5 96.6 96.6 - - -
Total 97.3 96.5 96.5 97.8 97.2 97.0

“The pairwise sequence similarity between three strains presents in individual viral
untranslated regions (UTRs) and functional genes.

®The data were analyzed by MegAlign™ of the Lasergene Package (DNASTAR) using
J. Hein method.
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Fig. 1. Thecloning strategy of different strains of Papaya ringspot virus (PRSV)

including PRSV-SMN, PRSV-SM and PRSV-DF.

(A) The insert of final plasmids consist of T3 promoter plus nontemplated G residue

preceded full-length PRSV ¢cDNA sequence, and followed with Xbal restriction site. (B)
The organization of viral genome is shown to scale, with schematic represents the PCR
fragments and restriction sites used for cloning purposes. PRSV-SMN full-length cDNA

clone generated with Advantage 2 Polymerase is named prT3-AX-NA; full-length
cDNA clone of PRSV-SMN, PRSV-SM and PRSV-DF with Phusion DNA polymerase
are named prT3-AX-NP, prT3-AX-MP and pfT3-AX-DP, respectively.
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Fig. 2. The RT-PCR assay for amplification of genomic fragments of different

strains of Papaya ringspot virus (PRSV).

RT-PCR amplification of PRSV specific fragments. (A) lane 1: T3F-HC-NA (2.0 kb),
lane 2: HC-Nb-NA(6.8 kb), lane 3: Na-AX-NA(3.6 kb). (B) lane 1: T3F-HC (2.0 kb),
lane 2: NP1-Na (5.8 kb), lane 3: Na-CP (3.1 kb), lane 4: Nb-AX (2.0 kb). Lane M: DNA
1kb marker. These two-step RT-PCR products were analysed with 1% agarose gel

electrophoresis.
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Fig. 3. Gel eletrophoresis of full-length cDNA cloned fragments of Papaya ringspot

virus (PRSV) treated with the Xbal restriction enzyme.

Five cDNA clones were digested with Xbal and analysed with 1% agarose gel
electrophoresis. Lane 1: prT3-AX-NP; lane 2: prT3-AX-MP; lane 3: pfT3-AX-DP; lane
4: prT3-AX-NA; lane 5: pT3-NP. Lane M: DNA 1kb marker.
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Fig. 4. Gel eletrophoresis of the RNA transcriptsfrom in vitro capped-transcription
of the full-length cDNA clones of Papaya ringspot virus (PRSV). The RNA
transcripts of five cDNA clones with DNase treatment were analysed with 1%

agarose gel electrophoresis.
Lane 1: pr'T3-AX-NP; lane 2: prT3-AX-MP; lane 3: pfT3-AX-DP; lane 4: prT3-AX-NA;
lane 5: pT3-NP. Lane M: DNA 1kb marker.
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(A)

(D) # (A) Vein clearing and slightly chlorosis of systemic leaves 28 dpi.

(B) Vein clearing, mottling and apparent leave curling symptoms
with the lower leaves dropping off 70dpi.

(C) Fern leaves (arrow) emerged 84 dpi.

" (D) Fern leaves (arrow) and lower leaves dropping off 98 dpi.

(E) Fern leaves and short internodes symptoms 98 dpi (close up).

I~ AERF KL SRR & W(PRSV-SMN)E AR pN-P~ pN-A % sk 2 2 4 B HLA A 283 ~70% 843 - 083
PRSPV S R

Fig. 5. Symptom expressions of RNA transcripts derived from clones (pN-P and pN-A) of Papaya ringspot virussSMN strain (PRSV-SMN)
infecting Carica papaya cv. Tainung No.2 28, 70, 84 and 98 days post inoculation (dpi).
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(E) (A) Severe vein clearing and slightly chlorosis of systemic leaves 28 dpi.
(B) Vein clearing, apparent mottling and yellowing symptoms 70dpi.

(C) Vein clearing and severe mottling symptom 84 dpi.

(D) Severe mottling with green island (arrow) symptoms 98 dpi.

(E) Green island symptom 98 dpi (close up).

M+ A WBp S Bf g3 4 S (PRSV-SM)E 7 pM-P 5 #h e 4 6. 5 B = $LA R 3044615 283 ~ 703 ~84 % ~ 08 % 2 ufk

R o

Fig. 6. Symptom expressions of RNA transcriptsderived from clones (pM-P) of Papaya ringspot virus-SM strain (PRSV-SM) infecting
Carica papaya cv. Tainung No.2 28, 70, 84 and 98 days post inoculation (dpi).
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(D) (E) (A) Vein clearing and slightly chlorosis of systemic leaves 28 dpi.

(B) Vein clearing, mottling and leaves curling symptoms with
leaves deformation 70dpi.

(C) Severe leaves deformation with green island (arrow) and fern
leaves symptoms 84 dpi.

(D) Rosette of fern leaves and severe deformation symptoms 98 dpi.

(E) Severe deformation (shoestring) and apparent green island

(close up).
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Fig. 7. Symptom expressions of RNA transcripts derived from clones (pD-P and pD-T) of Papaya ringspot virus-DF strain (PRSV-DF)
infecting Carica papaya cv. Tainung No.2 28, 70, 84 and 98 days post inoculation (dpi).
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Fig. 8. The external symptoms of whole papaya plants (Carica papaya cv. Tainung
No. 2) infected by the different strains of Papaya ringspot virus (PRSV) in the later

infected stage.
Disparity of plant vigor with differently viral strains at 105(A) and 140(B) days post

inoculation. (bar = 5 cm)
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Fig. 9. Symptomsinduced by three strains of natural PRSV virionson Carica

papaya cv. Tainung No. 2 35 days post inoculation.

Control groups treated with sap from PRSV-infected plant. (A) Lower leaves dropping
off with fern leaves (arrow) symptoms induced by PRSV-SMN. (B) Apparent mottling
symptom induced by PRSV-SM. (C) Severe deformation with green island (arrow) and
fern leaves symptoms induced by PRSV-DF.
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Fig. 10. Symptomsinduced by progeny virus from infectious clones of three strains

of PRSV on Carica papaya cv. Tainung No. 2.

Successive subcultured with progeny virus from plants inoculated with RNA transcripts.
(A) Severe mottling with necrosis symptom induced by virus derived from PRSV-SMN.
(B) Apparent mottling symptom induced by virus derived from PRSV-SM.

(C) Severe mottling with deformation (shoestring) symptoms induced by virus derived

from PRSV-DF.
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Fig. 11. The symptoms of Chenopodium quinoa inoculated with virus saps derived
from the diseased papaya leaves infected by the in vitro transcripts of the cDNA

clones of Papaya ringspot virus (PRSV).

Chlortic local lesion of C. quinoa induced by PRSV from transcript-infected plant at 20
days post inoculation. (A) Symptom induced by PRSV-SMN. (B) Symptom induced by
PRSV-SM. (C) Symptom induced by PRSV-DF.
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Fig. 12. The RT-PCR assays with the common and strain-specific primer pairsfor
detection of Papaya ringspot virus (PRSV) in papayas inoculated with thein vitro

transcripts from various PRSV cDNA clones.

Papaya extracts of 28 dpi were underwent RT-PCR with (A)common primer pair
PRSV-476 and (B)strain-specific primer pairs including SMN-466(lane 1-3),
SM-517(lane 4-6) and DF-598(lane 7-9), analysed with 1.4% agarose gel
electrophoresis.

(A) Lane 1: prT3-AX-NP and prT3-AX-NA; lane 2: prT3-AX-MP; lane 3: pfT3-AX-DP
and pT3-NP; lane 4: negative control. (B) Lane 1, 4 and 7: prT3-AX-NP and
prT3-AX-NA; lane 2, 5 and 8: prT3-AX-MP; lane 3, 6 and 9: pfT3-AX-DP and pT3-NP.
Lane M: 100 bp DNA marker.
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Fig. 13. Comparative RT-PCR assays with the DF-626 primer pair for detection of

Papaya ringspot virus (PRSV) using different annealing temper atures.

One-step RT-PCR products are analysed with 1.4% agarose gel electrophoresis.
RT-PCR condition at 56'C(A) compares with 50 and 54°C(B). (A) Lane 1:
PRSV-DF(1200 ng/ uL); lane 2: 1/10 dilution with TE buffer; lane 3: 1/100 dilution;
lane 4: PRSV-SMN; lane 5: PRSV-SM. (B) Lane 1 and 6: PRSV-DF(1200 ng/ uL); lane
2 and 7: 1/10 dilution; lane 3 and 8: 1/100 dilution; lane 4 and 9: PRSV-SMN; lane 5
and 10: PRSV-SM. Lane M: 100 bp DNA marker.

64



1 P-HA(546722)
F P-HI-PG(EU126128)
P-MX-VrPo(AY231130)

— American group

— W-BR-W-1(DQ374153)

L WoBR-W-C(DQ374152)

P-IN-DEL(EF017707)

W-IN(EU475877) R
| BN-P

:-:_: pN-A
" SMN(DQ340770)

' pD-P

o

10

1 ' DF(DQ340769)

pM-P Asian group

1 ‘jsmtoquonn

a1 W-KR(AB369277)

[ — w-Ciav027810)
— P-YK(X97251)

i~ P-TW-5-19(EU882728)
P-TH(AY162218)
P-CN-HN(EF183499)

P-CN-HN-1(HQ424465)

W-TH(AY010722) -

PVY
0.05 substitutions/site (AB270705)

W= ~d neighbour-joining i & = & 3 % » A B 4 (PRSV) 4 ik A 514 2
LB 72 A RAGK M A8 0 2 PotatovirusY 3 “h# o

Fig. 14. A phylogenetic tree based on the alignment full nucleotide sequence among
PRSV geographic isolates, using the neighbour-joining method with the haplotype

of PVY asan outer group.

Cluster dendrogram shows the relationships among the complete genome sequences of
known PRSV from GenBank as well as PRSV ¢cDNA clones of this study (n=23), and
using PAUP* software. Branch lengths are proportional to sequence divergence, along
the branches are the bootstrap (1000 replicates) support of neighbour-joining method
(HKY model), only values >70% are retained. Accession numbers for compared PRSV

and PVY sequences are shown.
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Fig. 15. The full nucleotide sequence similarity plot among Papaya rinspot virus-DF

strain (PRSV-DF) and the other geographic isolates of PRSV.

The sequence similarity plot was generated with SimPlot software using Kimura
substitution model, and PRSV genomic map is shown to scale above the graphics. The
y-axis indicates the level of similarity (with 1.0 being complete identity), and each point
is plotted within a sliding window of 200 nt centered on the plotted position, with a step
size between points of 20 nt. The x-axis indicates the nucleotide positions of the

consensus of the aligned sequences.
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(GenBank accession no. DQ340771) ~ DF ,x $:(GenBank accession no. DQ340769)
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Append. 1. The genome map of three strains- PRSV-SMN (GenBank accession no.
DQ340770), PRSV-SM (GenBank accession no. DQ340771) and

PRSV-DF(GenBank accession no. DQ340769).

VPg NIla-Pro
—
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86 1727 3098 4289 6365 o1 7646 9197
1 10121
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AR
Numbers at the top indicate nucleic acid positions of each viral gene, numbers at the

bottom indicate positions of viral protein in polyprotein.
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Append. 2. Complete genome sequence of PRSV available from NCBI Genbank,

including 20 isolates.

Isolate Source Accession number Length (nt)
PRSV P
PRSV-HA Hawaii S46722 10,326 1993
PRSV-P-Thai Thailand AY162218 10,323 2003
PRSV-HA Hawaii /Taiwan X67673 10,326 2005
PRSV-DF Taiwan DQ340769 10,326 2006
PRSV-SMN Taiwan DQ340770 10,326 2006
PRSV-SM Taiwan DQ340771 10,326 2006
PRSV-DEL India EF017707 10,317 2007
PRSV-Mex-VrPO Mexico AY231130 10,320 2007
PRSV-PG Hawaii EU126128 10,320 2007
PRSV-YK Taiwan X97251 10,326 2008
PRSV-HAgpl Hawaii /Taiwan NC 001785 10,326 2008
PRSV-HN China EF183499 10,323 2008
PRSV-P-5-19 Taiwan EU882728 10,320 2008
PRSV-HN-1 China HQ424465 10,332 2011
PRSV W
PRSV-CI Taiwan AY 027810 10,334 2002
PRSV-W-Thai Thailand AY010722 10,323 2003
PRSV-W1 Brazil DQ374153 10,332 2007
PRSV-WC Brazil DQ374152 10,326 2007
PRSV-W-In India EU475877 10,335 2008
PRSV-KW South Korea AB369277 10,326 2009
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Append. 3. PRSV common primersand strain-specific primers used for detection

PRSV-476 F6444  5'-ATG ATG GAA CAATCG AGC A-3°

(56°C) R6919  5-AGATTT CGT TGG TGG TGG-3’

SM-517 F6999  5-ACA CGT CAG GGAAAG GCA-3’

(50°C) R7516  5'-CAAATC ATC AAT CCG CCT G-3°
SMN-466 F8745  5'-CAT TTT CCA GTT CAT TTG CC-3°

(56°C) R9210  5-ATC AGT GCT TCT CGATTC GTA-3’

DF-598 F7733  5-GTG GAA GTC GAT GGC TTTTTG AC-3’

(56°C) R8330 5-CCCAGC AAA GTG TCG AGA GGA-3°

DF-626 F5609  5°-ATC GAT GTG CTG TTA CGG-3’
(56°C) R6234 5-AAACCCAACTCT TGC TTG-3’

69



T s R AREEEE Z SARATFINRE A B R ERIRA A
Append. 4. PRSV complete genome sequence of each strain and their derivative

infectious clones.

SMN: B & ﬁﬁ%ﬁ’i%}f@_ ,% ¥(GenBank accession no. DQ340770)(% - 2006 ; 5 » 2004)
pN-P: prT3-AX-NP

pN-A: prT3-AX-NA

SM: B & 11*,%# % ¥(GenBank accession no. DQ340771) (% » 2006 ; B > 2004)
pM-P: prT3-AX-MP

DF: w35 % ¥u(GenBank accession no. DQ340769) (% > 2006 ; 5 - 2004)

pD-P: pfT3-AX-DP

pD-T: pT3-NP(%] » 2008)

* 20 * 40 * 60
SMN  AAATAAAACATCTCAACACAACACAATTTAAATCATTCAAACACATTCGAGCAAATTTTA
pN-P  AAATAAAACATCTCAACACAACACAATTTAAATCATTCAAACACATTCGAGCAAATTTTA
pN-A  AAATAAAACATCTCAACACAACACAATTTAAATCATTCAAACACATTCGAGCAAATTTTA

SM AAATAAAACATCTCAACACAACACAATTCAAAACATTCAAACACACTCAAGCAAACTTTA
pM-P AAATAAAACATCTCAACACAACACAATTCAAAACATTCAAACACACTCAAGCAAACTTTA
DF AAATAAAACATCTCAACACAACACAATTCAAAGCATTCAAACACATTCGAACAAACTTTA

pD-P AAATAAAACATCTCAACACAACACAATTCAAAGCATTCAAACACATTCGAACAAACTTTA
pD-T AAATAAAACATCTCAACACAACACAATTCAAAGCATTCAAACACATTCGAACAAACTTTA

* 80 T 100 * 120
SMN ATCTGAAATCTTATAATTTGCAATCATGTCTTCATTGTACCAATTGCAACCAATAGCACT
pN-P ATCTGAAATCTTATAATTTGCAATCATGTCTTCATTGTACCAATTGCAACCAATAGCACT
pPN-A ATCTGAAATCTTATAATTTGCAATCATGTCTTCATTGTACCAATTGCAACCAATAGCACT

SM ATCTTAAATCTTATAATTTGCAATCATGTCTTCATTGTACCAATTGCAACCAATAGCACT
pM-P ATCTTAAATCTTATAATTTGCAATCATGTCTTCATTGTACCAATTGCAACCAATAGCACT
DF ATCTTAAATCTTATAATTCGCAACCATGTCTTCATTGTACCAATTGCAACCAATAGCGCT

pD-P ATCTTAAATCTTATAATTCGCAATCATGTCTTCATTGTACCAATTGCAACCAATAGCGCT
pD-T GTCTTAAATCTTATAATTCGCAACCATGTCTTCATTGTACCAATTGCAACCAATAGCGCT

* 140 * 160 * 180
SMN GAAGGACCGTCTCTTGTCTCACGAGAGAGGAAAAGGTTGGATTGAGCACAAACTCGAAAG
pN-P GAAGGATCGTCTCTTGTCTCACGAGAGAGGAAAAGGTTGGATTGAGCACAAACTCGAAAG
pPN-A GAAGGACCGTCTCTTGTCTCACGAGAGAGGAAAAGGTTGGATTGAGCACAAACTCGAAAG

SM GAAAGACCGTCTCTTGTCTCACAAGAGAGGAAAAGGTTGGATCGAGCACAAACTCGAAAG
pM-P GAAAGACCGTCTCTTGTCTCACAAGAGAGGAAAAGGTTGGATCGAGCACAAACTCGAAAG
DF GAAAGACCGTCTTTTATCTCACGAGAGAGGAAAAGGTTGGATTGAGCACAAACTCGAAAG

pD-P AAAAGACCGTCTTTTATCTCACGAGAGAGGAAAAGGTTGGATCGAGCACAAACTCGAAAG
pD-T GAAAGACCGTCTTTTATCTCACGAGAGAGGAAAAGGTTGGATCGAGCACAAACTCGAAAG

* 200 * 220 * 240
SMN AANNAGGGGAGAGAGGAAACACTCGTTATGTTGGCGAGTTTGTAATCAGTGAGGGAGCAAA
pN-P AAANGGGGAGAGAGGAAACACTCGTTATGTTGGCGAGTTTGTAATCAGTGAGGGAGCAAA
pPN-A AAANGGGGAGAGAGGAAACACTCGTTATGTTGGCGAGTTTGTAATCAGTGAGGGAGCAAA

SM AAAAGGGGAGAGAGGAAACACTCGTCATGTTGGCGAGTTTGTAATCAGTGAGGGAGCAAA
pM-P AAMNAGGGGAGAGAGGAAACACTCGTCATGTTGGCGAGTTTGTAATCAGTGAGGGAGCAAA
DF AANNAGGGGAGAGAGGAAACACTCGTCATGTTGGCGAGTTTGTAATCAGTGAGGGAGCAAA

pD-P AAANAGGGGAGAGAGGAAACACTCGTCATGTTGGCGAGTTTGTAATCAGTGAGGGAGCAAA
pD-T AAAAGGGGAGAGAGGAAACACTCGTCATGTTGGCGAGTTTGTAATCAGTGAGGGAGCAAA
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* 260 * 280 * 300
GATTCTGCAGCTCGTTCAAATTGGAAACGCTGAAGTTGGCAGGGCCTTCCTGGAGGGCAA
GATTCTGCAGCTCGTTCAAATTGGAAACGCTGAAGTTGGCAGGGCCTTCCTGGAGGGCAA
GATTCTGCAGCTCGTTCAAATTGGAAACGCTGAAGTTGGCAGGGCCTTCCTGGAGGGCAA
GATTCTGCAACTCGTTCAAATTGGGAACGCTGAAGTTGGCAGGGCCTTCTTGGAGGGCAA
GATTCTGCAACTCGTTCAAATTGGGAACGCTGAAGTTGGCAGGGCCTTCTTGGAGGGCAA
GATTCTGCAGCTCGTTCAAATTGGAAACGCTGAAGTTGGCAGGGCCTTCCTGGAGGGCAA
GATTCTGCAGCTCGTTCAAATTGGAAACGCTGAAGTTGGCAGGGCCTTCCTGGAGGGCAA
GATTCTGCAGCTCGTTCAAATTGGAAACGCTGAAGTTGGCAGGGCCTTCCTGGAGGGCAA

* 320 * 340 * 360
TAGGAGAACTCGAGCTGACATCTTTGAGATTGTCAAGAAAACAATGGTCGGCCGTCTGGG
TAGGAGAACTCGAGCTGACATCTTTGAGATTGTCAAGAAAACAATGGTCGGCCGTCTGGG
TAGGAGAACTCGAGCTGACATCTTTGAGATTGTCAAGAAAACAATGGTCGGCCGTCTGGG
TAGGAGAACTCGAGCTGACATCTTTGAGATTGTCAGGAAAACAATGGTCGGCCGTCTGGG
TAGGAGAACTCGAGCTGACATCTTTGAGATTGTCAGGAAAACAATGGTCGGCCGTCTGGG
TAGGAGAACTCGAGCTGACATTTTTGAGATTGTCAAGAAAACAATGGTCGGCCGTCTGGG
TAGGAGAACTCGAGCTGACATTTTTGAGATTGTCAAGAAAACAATGGTCGGCCGTCTGGG
TAGGAGAACTCGAGCTGACATTTTTGAGATTGTCAAGAAAACAATGGTCGGCCGTCTGGG

* 380 * 400 * 420
ATATGACTTTGAAAGTGAATTATGGTGTTGTCATTCTTGTGACAATACATCTGCGAAGTA
ATATGACTTTGAAAGTGAATTATGGTGTTGTCATTCTTGTGACAATACATCTGCGAAGTA
ATATGACTTTGAAAGTGAATTATGGTGTTGTCATTCTTGTGACAATACATCTGCGAAGTA
ATACGACTTTGAAAGTGAATTATGGTGTTGCCATTCTTGTGACAATACATCTGCAAAGTA
ATACGACTTTGAAAGTGAATTATGGTGTTGCCATTCTTGTGACAATACATCTGCAAAGTA
ATACGACTTTGAAAGTGAATTATGGTATTGTCATTCTTGTGACAATACATCTGCGAAGTA
ATACGACTTTGAAAGTGAATTATGGTATTGTCATTCTTGTGACAATACATCTGCGAAGTA
ATACGACTTTGAAAGTGAATTATGGTATTGTCATTCTTGTGACAATACATCTGCGAAGTA

* 440 ket 460 * 480
CTTCAAGAGATGCGACTGCGGTGAGAAGTACTATTACTCAGAGGGAAATTTGATTAAGTC
CTTCAAGAGATGCGACTGCGGTGAGAAGTACTATTACTCAGAGGGAAATTTGATTAAGTC
CTTCAAGAGATGCGACTGCGGTGAGAAGTACTATTACTCAGAGGGAAATTTGATTAAGTC
CTTCAAGAAATGCGACTGCGGTGAGAAGTACTATTACTCAGAGGGAAATTTGATTAGGTC
CTTCAAGAAATGCGACTGCGGTGAGAAGTACTATTACTCAGAGGGAAATTTGATTAGGTC
CTTCAAGAAATGCGACTGCGGTGAGAAGTACTACTACTCAGAAGGAAATTTAATTAGGTC
CTTCAAGAAATGCGACTGCGGTGAGAAGTACTACTACTCAGAAGGAAATTTAATTAGGTC
CTTCAAGAAATGCGACTGCGGTGAGAAGTACTACTACTCAGAAGGAAATTTAATTAGGTC

* 500 A 520 * 540
AATGCGTGATTTGATGTACCAGTTCGACATGACAACCTCTGAGATTGAACAAGTGGGATA
AATGCGTGATTTGATGTACCAGTTCGACATGACAACCTCTGAGATTGAACAAGTGGGATA
AATGCGTGATTTGATGTACCAGTTCGACATGACAACCTCTGAGATTGAACAAGTGGGATA
AATGCACGATTTGATGTACCAGTTCGACATGACAACCTCTGAAATTGAACAAGTGGGATA
AATGCACGATTTGATGTACCAGTTCGACATGACAACCTCTGAAATTGAACAAGTGGGATA
AATGCATTGTTTGATGTACCAGTTCGACATGACAACCTCTGAGATTGAACAAGTGGGATA
AATGCATTGTTTGATGTACCAGTTCGACATGACAACCTCTGAGATTGAACAAGTGGGATA
AATGCATTGTTTGATGTACCAGTTCGACATGACAACCTCTGAGATTGAACAAGTGGGATA

* 560 * 580 * 600
TGACTACTTGGCTGAGGCTGTGGATTTTGCTGAACAATCTGGGGTGAAGTCCAAGGCTCC
TGACTACTTGGCTGAGGCTGTGGATTTTGCTGAACAATCTGGGGTGAAGTCCAGGGCTCC
TGACTACTTAGCTGAGGCTGTGGATTTTGCTGAACAATCTGGGGTGAAGTCCAAGGCTCC
TGATTACTTGGCTGAGGCTGTGGATTTTGCTGAACATTCTGGGGTTAAGTCCAAGACTCA
TGATTACTTGGCTGAGGCTGTGGATTTTGCTGAACATTCTGGGGTTAAGTCCAAGACTCA
TGACTACTTGGCTGAGGCTGTGGATTTTGCTGAACAATCTGGGGTGAAGTTCAAGGCCCC
TGACTACTTGGCTGAGGCTGTGGATTTTGCTGAACAATCTGGGGTGAAGTTCAAGGCCCC
TGACTACTTGGCTGAGGCTGTGGATTTTGCTGAACAATCTGGGGTGAAGTTCAAGGCCCC
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* 620 * 640 * 660
GGCACCTGAAGAGCCCGAGATTGTGGACACTGGCGCGTCTAGTGAAGGAGGTCTTCTGGT
GGCACCTGAAGAGCCCGAGATTGTGGACACTGGCGCGTCTAGTGAAGGAGGTCTTCTGGT
GGCACCTGAAGAGCCCGAGATTGTGGACACTGGCGCGTCTAGTGAAGGAGGTCTTCTGGT
AGCACCTGAGGAGCCCGAGATCGTGGACACCGGCGCGTTTAGCGAAGGAGGTCTTCCGGT
AGCACCTGAGGAGCCCGAGATCGTGGACACCGGCGCGTTTAGCGAAGGAGGTCTTCCGGT
GGCACCTGAGGAGCCCGAGATTGTGGATACTGGTGCGTCTAGTGAAGGAGATCTTCTGGT
GGCACCTGAGGAGCCCGAGATTGTGGATACTGGTGCGTCTAGTGAAGGAGATCTTCTGGT
GGCACCTGAGGAGCCCGAGATTGTGGATACTGGTGCGTCTAGTGAAGGAGATCTTCTGGT

* 680 * 700 * 720
GGCTTCTGAACCAGAAATTGTGCCTATAACAACCAAAGTTGAAGAAGCATGGACGATACT
GGCTTCTGAACCAGAAATTGTGCCTATAACAACCAAAGTTGAAGAAGCATGGACGATACT
GGCTTCTGAACCAGAAATTGTGCCTATAACAACCAAAGTTGAAGAAGCATGGACGATACT
GGCTTCTAAACCAGAAATTGTGCCTATAGCTACCAAAGTTGAAGAAGCATGGACGATACA
GGCTTCTAAACCAGAAATTGTGCCTATAGCTACCAAAGTTGAAGAAGCATGGACGATACA
GGCTTCTGAACCAGAAATTGTGCCTATAGCTAACAAAGTTGAAGAAGCATGGACGATACA
GGCTTCTGAACCAGAAATTGTGCCTATAGCTAACAAAGTTGAAGAAGCATGGACGATACA
GGCTTCTGAACCAGAAATTGTGCCTATAGCTAACAAAGTTGAAGAAGCATGGACGATACA

* 740 * 760 * 780
GATTGGGGAAATTTCTGTCCCACTCGTTGTTGTTAAGGAAACACCAGTGATTAGCGGTAT
GATTGGGGAAATTTCTGTCCCACTCGGTGTTGTTAAGGAAACACCAGTGATTAGCGGTAT
GATTGGGGAAATTTCTGTCCCACTCGTTGTTGTTAAGGAAACACCAGTGATTAGCGGTAT
GATTGGGGAAATTTCTGTCCCACTCGTCGCCAATAAGGAAACACCAGTAATTAATGGTAT
GATTGGGGAAATTTCTGTCCCACTCGTCGCCAATAAGGAAACACCAGTAATTAATGGTAT
GATTGGGGAAATTTCTGTCCCACTCATCGTCATGAAGGAAACACAAGTGATTAGCGGTAT
GATTGGGGAAATTTCTGTCCCACTCATCGTCATGAAGGAAACACAAGTGATTAGCGGTAC
GATTGGGGAAATTTCTGTCCCACTCATCGTCATGAAGGAAACACAAGTGATTAGCGGTAC

* 800 % 820 * 840
GAGTAGAACTCTGAGCTCAACCGGTTTTTCACTTGAAGCTGAGATTGCAAAACCGGCAAC
GAGTAGAACTCTGAGCTCAACCGGTTTTTCACTTGAAGCTGAGATTGCAAAACCGGCAAC
GAGTAGAACTCTGAGCTCAACCGGTTTTTCACTTGAAGCTGAGATTGCAAAACCGGCAAC
GAGTGGAACTCTGGGCTCAACCGGCTTTTCACTTGAAGCTGAGATTGCAAAACCGGCAAC
GAGTGGAACTCTGGGCTCAACCGGCTTTTCACTTGAAGCTGAGATTGCAAAACCGGCAAC
GAGTGGAACTCTGAGCTCAACTGGTTTTTCACTTGAAGCTGAGATTGCAAAACCGGTAAC
GAGTGGAACTCTGAGCTCAACTGGTTTTTCACTTGAAGCTGAGATTGCAAAACCGGTAAC
GAGTGGAACTCTGAGCTCAACTGGTTTTTCACTTGAAGCTGAGATTGCAAAACCGGTAAC

* 860 k3 880 * 900
AAGTACAGTTTCTCAAAATGAGATAAATGAAGCAGTGCACCTGGCACTCGAAGTCGGTAA
AAGTACAGTTTCTCAAAATGAGATAAATGAAGCAGTGCACCTGGCACTCGAAGTCGGTAA
AAGTACAGTTTCTCAAAATGAGATAAATGAAGCAGTGCACCTGGCACTCGAAGTCGGTAA
AAGTACAGTTTCTCAAAATGAGATAAACGAGGCAGTGCACCTGGCACTCGAAGTCGGCAA
AAGTACAGTTTCTCAAAATGAGATAAACGAGGCAGTGCACCTGGCACTCGAAGTCGGCAA
GAGTACAGTTTCTCAAAATGAGATAAAGGAATCAGTGCACCTGGCACTCGAAGTCGGCAA
GAGTACAGTTTCTCAAAATGAGATAAAGGAAGCAGTGCACCTGGCACTCGAAGTCGGCAA
GAGTACAGTTTCTCAAAATGAGATAAAGGAAGCAGTGCACCTGGCACTCGAAGTCGGCAA

* 920 * 940 * 960
TGAAATTGCTGAGAAGAAACCTGAACTCAAGCTAACACCATATTGGAGTGTTAGTCTTGA
TGAAATTGCTGAGAAGAAACCTGAATTCAAACTAACACCATATTGGAGTGTTAGTCTTGA
TGAAATTGCTGAGAAGAAATCTGAATTCAAACTAACACCATATTGGAGTGTTAGTCTTGA
TGAAATTGCTGAGAAGAGACCTGAACTCAAACTAACACCATATTGGAGTGTTAGTCTTGA
TGAAATTGCTGAGAAGAGACCTGAACTCAAACTAACACCATATTGGAGTGTTAGTCTTGA
TGAGATTGCTGAGAAAAGACCTGAACTCAAACTAACAACATATTGGAGTGCTAGTCTTGA
TGAGATTGCTGAGAAAAGACCTGAACTCAAACTAACAACATATTGGAGTGCTAGTCTTGA
TGAGATTGCTGAGAAAAGACCTGAACTCAAACTAACAACATATTGGAGTGCTAGTCTTGA

72



SMN
pN-P
PN-A

pM-P
DF

pD-P
pD-T

SMN
PN-P
PN-A

pM-P

SMN
pPN-P
pPN-A
SM
pM-P
DF
pD-P
pD-T

SMN
pPN-P
pPN-A
SM
pM-P
DF
pD-P
pD-T

SMN
PN-P
PN-A

pM-P

SMN
pPN-P
pPN-A
SM
pM-P
DF
pD-P
pD-T

* 980 * 1000 * 1020
ATTACATAAAAGATGTCGTATGCACAAGGAACATGCAAAAATTGAAGCAATTCGAATTCG
ATTACATAAAAGATGTCGTATGCACAAGGAACATGCAAAAATTGAAGCAATTCGAATTCG
ATTACATAAAAGATGTCGTATGCACAAGGAACATGCAAAAATTGAAGCAATTCGAATTCG
ATTACATAAAAGAGTTCGTAGGCACAAGGAACATGCTAGAATTGAAGCAATTCGAGTTCG
ATTACATAAAAGAGTTCGTAGGCACAAGGAACATGCTAGAATTGAAGCAATTCGAGTTCG
ATTACATAAAAGAGTTCGTAGGCACAAGGAACATGCTAGAATTGAAGCAATTCGAGTTCA
ATTACATAAAAGAGTTCGTAGGCACAAGGAACATGCTAGAATTGAAGCAATTCGAGTTCA
ATTACATAAAAGAGTTCGTAGGCACAAGGAACATGCTAGAATTGAAGCAATTCGAGTTCA

* 1040 * 1060 * 1080
AAAGGAGAAGGAAAGGGACCAGAGGATATTTGCTGCTTTGGAAGCAAAACTAAACTTGGG
AANGGAGAAGGAAAGGGACCAGAGGATATTTGCTGCTTTGGAAGCAAAACTAAACTTGGG
AANGGAGAAGGAAAGGGACCAGAGGATATTTGCTGCTTTGGAAGCAAAACTAAACTTGGG
AANGGAGAAGGAAAGGGACCAGAGGATATTTGCTACTTTGGAAGCAAAACTGAACTTGGG
AAAGGAGAAGGAAAGGGACCAGAGGATATTTGCTACTTTGGAAGCAAAACTGAACTTGGG
AAAGGAGAAGGAAAGGGACCAGAGAATATTTGCTGCTTTGGAAGCAAAACTGAACTTGGG
AANGGAGAAGGAAAGGGACCAGAGAATATTTGCTGCTTTGGAAGCAAAACTGAACTTGGG
AANGGAGAAGGAAAGGGACCAGAGAATATTTGCTGCTTTGGAAGCAGAACTGAACTTGGG

* 1100 * 1120 * 1140
AACTAGAAGGAAGGGACAAATTATTGTTTGCGACAAGAGGGGCACTTTGAAGTGGAAGAA
AACTAGAAGGAAGGGACAAATTATTGTTTGCGACAAGAGGGGCACTTTGAAGTGGAAGAA
AACTAGAAGGAAGGGACAAATTATTGTTTGCGACAAGAGGGGCACTTTGAAGTGGAAGAA
AACTAGAAGGAAGGGACAAATTGTTGTTTGCGACAGGAGAGGCACTTTGAAGTGGAAGAA
AACTAGAAGGAAGGGACGAATTGTTGTTTGCGACAGGAGAGGCACTTTGAAGTGGAAGAA
AACTAGAAGGAAGGGACAAATTGTTGTTTGCGACAAGAGGGGCACTTTGAAGTGGAAGAA
AACTAGAAGGAAGGGACAAATTGTTGTTTGCGACAAGAGGGGCACTTTGAAGTGGAAGAA
AACTAGAAGGAAGGGACAAATTGTTGTTTGCGACAAGAGGGGCACTTTGAAGTGGAAGAA

* 1160 i 1180 * 1200
GCGTCAACAACGCAAGAAAAGCAAAGTGAGTGCGCAAGTGAGTGACTCTGTTGTCACAAG
GCGTCAACAACGCAAGAAAAGCAAAGTGAGTGCGCAAGTGAGTGACTCTGTTGTCACAAG
GCGTCAACAACGCAAGAAAAGCAAAGTGAGTGCGCAAGTGAGTGACTCTGTTGTCACAAG
GTGTCAACAACGCAAGAAAAGCAAAGTGATTGCGCAAGTGAGTGACTCTGTTGTCACGAG
GTGTCAACAACGCAAGAAAAGCAAAGTGATTGCGCAAGTGAGTGACTCTGTTGTCACGAG
GTGGCAACAACGCAAGAAAAGCAAAGTGATTACGCAAGTGAGTGACTCTGTTGTCACAAG
GTGGCAACAACGCAAGAAAAGCAAAGTGATTACGCAAGTGAGTGACTCTGTTGTCACAAG
GTGGCAACAACGCAAGAAAAGCAAAGTGATTACGCAAGTGAGTGACTCTGTTGTCACAAG

* 1220 .3 1240 * 1260
AATTCATAGTAATTTTGAGTGCGAAACTCGAGATTTTGACGTTGCAATTCCTGGCATCAA
AATTCATAGTAATGTTGAGTGCGAAACTCGAGATTTTGACGTTGCAATTCCTGGCATCAA
AATTCATAGTAATTTTGAGTGCGAAACTCGAGATTTTGACGTTGCAATTCCTGGCATCAA
AATTCATAGTAATTTTGAGTGCGAAACTCGAGATTTTGATGTTGTAATTCCTGGCATCAA
AATTCATAGTAATTTTGAGTGCGAAACTCGAGATTTTGATGTTGTAATTCCTGGCATCAA
AATTCATAGTAATTTTGAGTGCGAATCTCGAGATCTTGATGTTGTAATTCCTGGCATCAA
AATTCATAGTAATTTTGAGTGCGAATCTCGAGATCTTGATGTTGTAATTCCTGGCATCAA
AATTCATAGTAATTTTGAGTGCGAATCTCGAGATCTTGATGTTGTAATTCCTGGCATCAA

* 1280 * 1300 * 1320
ATGCGCAACTTCAAAGAAAATGCGGAAAAAGCAAAAGTCACTCAAGCTTACGGGCAGCAA
ATGCGCAACTTCAAAGAAAATGCGGAAAGAGCAAAAGTCACTCAAGCTTACGGGCAGCAA
ATGCGCAACTTCAAAGAAAATGCGGAAAAAGCAAAAGTCACTCAAGCTTACGGGCAGCAA
ATGCGCAACTTCAAAGAAAATGCAGAAAAAGCAAAAGTCATCCAAGCTTATTGGCAGCAA
ATGCGCAACTTCAAAGAAAATGCAGAAAAAGCAAAAGTCATCCAAGCTTATTGGCAGCAA
ATGTGCAACTTCAAAGAAAATGTGGAGAAAACAAAAGTCATCCAAGCTTATTGGCAGCAA
ATGTGCAACTTCAAAGAAAATGTGGAGAAAACAAAAGTCATCCAAGCTTATTGGCAGCAA
ATGTGCAACTTCAAAGAAAATGTGGAGAAAACAAAAGTCATCCAAGCTTATTGGCAGCAA

73



SMN
pN-P
PN-A

pM-P
DF

pD-P
pD-T

SMN
PN-P
PN-A

pM-P

SMN
pN-P
PN-A

pM-P
DF

pD-P
pD-T

SMN
pN-P
PN-A

pM-P
DF

pD-P
pD-T

SMN
PN-P
PN-A

pM-P

SMN
pPN-P
pPN-A
SM
pM-P
DF
pD-P
pD-T

* 1340 * 1360 * 1380
TAAGATCAATTATGTCATGAAAAATCTGTGTGACATAATTGTTGACAGAAACATCCCTGT
TAAGATCAATTATGTCATGAAAAATCTGTGTGACATAATTGTTGACAGAAACATCCCTGT
TAAGATCAATTATGTCATGAAAAATCTGTGTGACATAATTGTTGACAGAAACATCCCTGT
TAAGATCGATTATGTCATGAAAAATCTGTGTGAAATAATTGTTGACAGAAACATCCCTGT
TAAGATCAATTATGTCATGAAAAATCTGTGTGAAATAATTGTTGACAGAAACATCCCTGT
TAGGATCAATTATGTCATGAAAAATCTGTGTGAGATAATTATTGACAGAAACATCTCTGT
TAGGATCAATTATGTCATGAAAAATCTGTGTGAGATAATTATTGACAGAAACATCCCTGT
TAGGATCAATTATGTCATGAAAAATCTGTGTGGGATAATTATTGACAGAAACATCTCTGT

* 1400 * 1420 * 1440
CGAATTAATCACGAAGCGCTGCAGAAGAAGGATTTTCCGAAAAGATGGGAAAAATTATGT
CGAATTAATCACGAAGCGCTGCAGAAGAAGGATTTTCCGAAAAGATGGGAAAAATTATGT
CGAATTAATCACGAAGCGCTGCAGAAGAAGGATTTTCCGAAAAGATGGGAAAAATTATGT
AGAATTAATCACGAAGCGCTGCAGAAGAAGGATTTTCCGAAAAGATGGGAGAAATTATGT
AGAATTAATCACGAAGCGCTGCAGAAGAAGGATTTTCCGAAAAGATGGGAGAAATTATGT
CGAATTAATCACGAAGCGCTGCAGAAGAAGGATTTTCCGAAAAGATGGGAAAAATTATGT
CGAATTAATCACGAAGCGCTGCAGAAGAAGGATTTTCCGAAAAGATGGGAAAAATTATGT
CGAATTAATCACGAAGCGCTGCAGAAGAAGGATTTTCCGAAAAGATGGGAAAAATTATGT

* 1460 * 1480 * 1500
GCAATTGAGACACATGAGCGGTGGTAATGCACCACGGGATGTAAGTAGTTCACCAGAAAT
GCAATTGAGACACATGAGCGGTGGTAATGCACCACGGGATGTAAGTAGTTCACCAGAAAT
GCAATTGAGACACATGAGCGGTGGTAATGCACCACGGGATGTAAGTAGTTCACCAGAAAT
GCAATTAAGACACATGAGTGGTGGTAATGCACCACGGGATGTAAGTAGTTCACCAGAAAT
GCAATTAAGACACATGAGTGGTGGTAATGCACCACGGGATGTAAGTAGTTCACCAGAAAT
GCAATTAAGACACATGAGTGGTGGTAATGCACCACGGGATGTAGGCAGTTCACCAGAAAT
GCAATTAAGACACATGAGTGGTGGTAATGCACCACGGGATGTAGGCAGTTCACCAGAAAT
GCAATTAAGACACATGAGTGGTGGTAATGCACCACGGGATGTAGGCAGTTCACCAGAAAT

* 1520 *i 1540 * 1560
GGAGAAGTTGTTCACACGCTTTTGCAAATTCTTGATCAGGAAACAGTCGGTCAAAGCTGC
GGAGAAGTTGTTCACACGCTTTTGCAAATTCTTGATCAGGAAACAGTCGGTCAAAGCTGC
GGAGAAGTTGTTCACACGCTTTTGCAAATTCTTGATCAGGAAACAGTCGGTCAAAGCTGC
GGAGAAGTTGTTTACACGCTTTTGCAAGTTCTTGATCAGGAAACAGTCGGTCAAAGCTGC
GGAGAAGTTGTTTACACGCTTTTGCAAGTTCTTGATCAGGAAACAGTCGGTCAAAGCTGC
GGAGAAGTTGTTTACACGCTTTTGCAAATTCTTGATCAGAAAACAGTCGGTCAAAGCTGC
GGAGAAGTTGTTTACACGCTTTTGCAAATTCTTGATCAGAAAACAGTCGGTCAAAGCTGC
GGAGAAGTTGTTTACACGCTTTTGCAAATTCTTGATCAGAAAACAGTCGGTCAAAGCTGC

* 1580 % 1600 * 1620
GCGCTTAGCACACGGCTCAAGTGGCCTCATCTTTAAACCAAAATTCGCTGACAGAATAGG
GCGCTTAGCACACGGCTCAAGTGGCCTCATCTTTAAACCAAAATTCGCTGACAGAATAGG
GCGCTTAGCACACGGCTCAAGTGGCCTCATCTTTAAACCAAAATTCGCTGACAGAATAGG
GCGCTTAACATATGGTTCAAGTGGCCTCATCTTTAAACCAAAATTCGCTGACAGAATAGG
GCGCTTAACATATGGTTCAAGTGGCCTCATCTTTAAACCAAAATTCGCTGACAGAATAGG
GCGCTTAACACACGGCTCAAGTGGCCTCATCTTTAAACCAAAATTTGCTGACAGAATAGG
GCGCTTAACACACGGCTCAAGTGGCCTCATCTTTAAACCAAAATTTGCTGACAGAATAGG
GCGCTTAACACACGGCTCAAGTGGCCTCATCTTTAAACCAAAATTTGCTGACAGAATAGG

* 1640 * 1660 * 1680
TCGATATTTTGGTGAATATTTCATTACGCGTGGGCGTTACGCAGGGAAATTATTTGATGG
TCGATATTTTGGTGAGTATTTCATTACGCGTGGGCGTTACGCAGGGAAATTGTTTGATGG
TCGATATTTTGGTGAATATTTCATTACGCGTGGGCGTTACGCAGGGAAATTATTTGATGG
TCGATATTTTGGTGAATATTTCATCACGCGTGGGCGTTATGCAGGGAAATTATTTGATGG
TCGATATTTTGGTGAATATTTCATCACGCGTGGGCGTTATGCAGGGAAATTATTTGATGG
TCGATATTTTGGTGAATATTTCATCACGCGTGGGCGTTACGCAGGGAAATTATTTGATGG
TCGATATTTTGGTGAATATTTCATCACGCGTGGGCGTTACGCAGGGAAATTATTTGATGG
TCGATATTTTGGTGAATATTTCATCACGCGTGGGCGTTACGCAGGGAAATTATTTGATGG
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* 1700 * 1720 * 1740
AAGATCCAAGTTGGCTAAATCGGTTCGCATGAATATGGAACAATACAATGATGTTGCTGA
AAGATCCAAGTTGGCTAAATCAGTTCGCATGAATATGGAACAATACAATGATGTTGCTGA
AAGATCCAAGTTGGCTAAATCGGTTCGCATGAATATGGAACAATACAATGATGTTGCTGA
AAGATCTAAGCTGGCTAAATCGGTTCGCATGAACATGGAACAATACAATGATGTTGCTGA
AAGATCTAAGCTGGCTAAATCGGTTCGCATGAACATGGAACAATACAATGATGTTGCTGA
AAGATCCAAGCTGGCTAAATCGGTTCGCATGAATATGGAACAATACAATGATGTTGCTGA
AAGATCCAAGCTGGCTAAATCAGTTCGCATGAATATGGAACAATACAATGATGTTGCTGA
AAGATCCAAGCTGGCTAAATCAGTTCGCATGAATATGGAACAATACAATGATGTTGCTGA

* 1760 * 1780 * 1800
AAAATTCTGGCTCGGTTTCAACAGGGCTTTCTTACGACACAGGAAACCAACGGATCATGT
AAAATTCTGGCTCGGTTTCAACAGGGCTTTCTTACGACACAGGAAACCAACGGATCATGT
AAAATTCTGGCTCGGTTTCAACAGGGCTTTCTTACGACACAGGAAACCAACGGATCATGT
AAAATTCTGGCTCGGTTTTAACAGGGCTTTCTTACGATACAGAAAACCAACGGATCATGT
AAAATTCTGGCTCGGTTTTAACAGGGCTTTCTTACGATACAGAAAACCAACGGATCATGT
AAAATTCTGGCTCGGTTTCAACAGGGCTTTCTTACGACACAGAAAACCAACGGATCATGT
AAAATTCTGGCTCGGTTTCAACAGGGCTTTCTTACGACACAGAAAACCAACGGATCATGT
AAAATTCTGGCTCGGTTTCAACAGGGCTTTCTTACGACACAGAAAACCAACGGATCATGT

* 1820 * 1840 * 1860
GTGCACATCTGATATGGATGTCACGATGTGTGGTGAAATAGCGGCTTTGGTAACCATAAT
GTGCACATCTGATATGGATGTCACGATGTGTGGTGAAATAGCGGCTTTGGTAACCATAAT
GTGCACATCTGATATGGATGTCACGATGTGTGGTGAAATAGCGGCTTTGGTAACCATAAT
GTGCACATCTGATATGGATGTTACGATGTGTGGTGAAGTAGCGGCTTTGGCAACCATAAT
GTGCACATCTGATATGGATGTTACGATGTGTGGTGAAGTAGCGGCTTTGGCAACCATGAT
GTGTACATCTGATATAGATGTTACGATGTGTGGTGAAGTAGCGGCTTTGGCAACCATAAT
GTGTACATCTGATATAGATGTTACGATGTGTGGTGAAGTAGCGGCTTTGGCAACCATAAT
GTGTACATCTGATATAGATGTTACGATGTGTGGTGAAGTAGCGGCTTTGGCAACCATAAT

* 1880 *i 1900 * 1920
CTTGTTTCCGTGCCATAAGATAACTTGCAACGCTTGCATGAGCAAGGTAAGGGGGAGAGT
CTTGTTTCCGTGCCATAAGATAACTTGCAACGCTTGCATGAGCAAGGTAAAGGGGAGAGT
CTTGTTTCCGTGCCATAAGATAACTTGCAACGCTTGCATGAGCAAGGTAAAGGGGAGAGT
CTTGTTTCCGTGTCATAAGATAACTTGCAACACTTGCATGAACAAGGTAAAGGGGAGAGT
CTTGTTTCCGTGTCATAAGATAACTTGCAACACTTGCATGAACAAGGTAAAGGGGAGAGT
CTTGTTTCCGTGTCATAAGATCACTTGCAACACTTGCATGAACAAAGTAAAGGGGAGAGT
CTTGTTTCCGTGTCATAAGATTACTTGCAACACTTGCATGAACAAAGTAAAGGGGAGAGT
CTTGTTTCCGTGTCATAAGATCACTTGCAACACTTGCATGAACAAAGTAAAGGGGAGAGT

* 1940 .3 1960 * 1980
AATTGACGAAGTTGGTGAGGACTTGAATTGTGAGCTTGAACGTTTACGTGAAACTCTCTC
AATTGACGAAGTTGGTGAGGACTTGAATTGTGAGCTTGAACGTTTACGTGAAACTCTCTC
AATTGACGAAGTTGGTGAGGACTTGAATTGTGAGCTTGAACGTTTACGTGAAACTCTCTC
AATTGACGAAGTTGGTGAGGACTTGAATTGTGAGCTTGAACGTTTACGTGAAACTCTCTC
AATTGACGAAGTTGGTGAGGACTTGAATTGTGAGCTTGAACGTTTACGTGAAACTCTCTC
AATTGACGAAGTTGGTGAGGACTTGAATTGTGAGCTTGAACGTTTACGTGAAACTCTCTC
AATTGACGAAGTTGGTGAGGACTTGAATTGTGAGCTTGAACGTTTACGTGAAACTCTCTC
AATTGACGAAGTTGGTGAGGACTTGAATTGTGAGCTTGAACGTTTACGTGAAACTCTCTC

* 2000 * 2020 * 2040
GTCATATGGAGGTTCATTCGGTCATGTTTCAACATTACTCGACCAACTGAACAGAGTTTT
GTCATATGGAGGTTCATTCGGTCATGTTTCAACATTACTCGACCAACTGAACAGAGTTTT
GTCATATGGAGGTTCATTCGGTCATGTTTCAACATTACTCGACCAACTGAACAGAGTTTT
GTCATATGGAAGCTCATTCGGTCATGTATCAACATTACTTGACCAACTGAACAAAATTTT
GTCATATGGAAGCTCATTCGGTCATGTATCAACATTACTTGACCAACTGAACAAAATTTT
GTCATATGGAGGCTCATTCGGTCATGTATCAACATTACTCGACCAACTGAACAGAATTTT
GTCATATGGAGGCTCATTCGGTCATGTATCAACATTACTCGACCAACTGAACAGAATTTT
GTCATATGGAGGCTCATTCGGTCATGTATCAACATTACTCGACCAACTGAACAGAATTTT
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* 2060 * 2080 * 2100
GAATGCACGTAACATGAACGACGGAGCTTTTAAAGAGGTTGCAAAGAAGATTGATGCAAA
GAATGCACGTAACATGAACGACGGAGCTTTTAAAGAGGTTGCAAAGAAGATTGATGCAAA
GAATGCACGTAACATGAACGACGGAGCTTTTAAAGAGGTTGCAAAGAAGATTGATGCAAA
GAATGCACGTAACATGAACGACGGAGCTTTTAAAGAGGTTGCAAAGAAGATCGATGCAAA
GAATGCACGTAACATGAACGACGGAGCTTTTAAAGAGGTTGCAAAGAAGATCGATGCAAA
GAATGCACGTAACATGAACGACGGAGCTTTTAAAGAAGTTGCAAAGAAGATTGATGCAAA
GAATGCACGTAACATGAACGACGGAGCTTTTAAAGAAGTTGCAAAGAAGATTGATGCAAA
GAATGCACGTAACATGAACGACGGAGCTTTTAAAGAAGTTGCAAAGAAGATTGATGCAAA

* 2120 * 2140 * 2160
GAAAGAAAGTCCTTGGACCCACTTGACAGCCATCAATAACACGCTTATCAAAGGTTCGTT
GAAAGAAAGTCCTTGGACCCACTTGACAGCCATCAATAACACGCTTATCAAAGGTTCGTT
GAAAGAAAGTCCTTGGACCCACTTGACAGCCATCAATAACACGCTTATCAAAGGTTCGTT
GAAAGAAAGTCCTTGGACCCACCTGACAGCCATCAATAACACGCTTATCAAAGGTTCGTT
GAAAGAAAGTCCTTGGACCCACCTGACAGCCATCAATAACACGCTTATTAAAGGTTCGTT
GAAAGAAAGTCCTTGGACCCACCTAACAGCCATCAATAACACGCTTATTAAAGGTTCGTT
GAAAGAAAGTCCTTGGACCCACCTAACAGCCATCAATAACACGCTTATTAAAGGTTCGTT
GAAAGAAAGTCCTTGGACCCACCTAACAGCCATCAATAACACGCTTATTAAAGGTTCGTT

* 2180 * 2200 * 2220
AGCAACTGGCAATGAATTTGAAAAAGCATCTGATAGCCTGCGGGAAATTGTGAGGTGGCA
GGCAACTGGCAATGAATTTGAAAAAGCATCTGATAGCCTGCGGGAAATTGTGAGGTGGCA
GGCAACTGGCAATGAATTTGAAAAAGCATCTGATAGCCTGCGGGAAATTGTGAGGTGGCA
AGCAACTGGCAATGAATTTGAAAAAGCATCTGATAGCCTGCGGGAAGTTGTGAGGTGGCA
AGCAACTGGCAATGAATTTGAAAAAGCATCTGATAGCCTGCGGGAAGTTGTGAGGTGGCA
AGCAACTGGCAATGAATTTGAAAAAGCATCTGATAGCCTGCGGGAAGTTGTGAGGTGGCA
AGCAACTGGCAATGAATTTGAAAAAGCATCTGATAGCCTGCGGGAAGTTGTGAGGTGGCA
AGCAACTGGCAATGAATTTGAAAAAGCATCTGATAGCCTGCGGGAAGTTGTGAGGTGGCA

* 2240 i 2260 * 2280
TCTCAAAAGAACAGAGTCAATAAAAGCTGGCAGTGTTGAGAGCTTTAGAAACAAGCGTTC
TCTCAAAAGAACAGAGTCAATAAAAGCTGGCAGTGTTGAGAGCTTTAGAAACAAGCGTTC
TCTCAAAAGAACAGAGTCAATAAAAGCTGGCAGTGTTGAGAGCTTTAGAAACAAGCGTTC
TCTCAAAAGAACAGAGTCAATAAAAGCTGGCAGTGTTGAGAGCTTTAGAAACAAGCGTTC
TCTCAAAAGAACAGAGTCAATAAAAGCTGGCAGTGTTGAGAGCTTTAGAAACAAGCGTTC
TCTCAAAAGAACAGAGTCAATAAAAGCTGGCAGTGTTGAGAGCTTTAGAAACAAGCGTTC
TCTCAAAAGAACAGAGTCAATAAAAGCTGGCAGTGTTGAGAGCTTTAGAAACAAGCGTTC
TCTCAAAAGAACAGAGTCAATAAAAGCTGGCAGTGTTGAGAGCTTTAGAAACAAGCGTTC

* 2300 .3 2320 * 2340
TGGGAAAGCTCACTTTAACCCAGCTCTTACGTGTGACAATCAATTGGATAGAAATGGCAA
TGGGAAAGCTCACTTTAACCCAGCTCTTACGTGTGACAATCAATTGGATAGAAATGGCAA
TGGGAAAGCTCACTTTAACCCAGCTCTTACGTGTGACAATCAATTGGATAGAAATGGCAA
TGGGAAAGCTCACTTTAACCCAGCTCTTACATGTGACAATCAATTGGACAGAAATGGCAA
TGGGAAAGCTCACTTTAACCCAGCTCTTACATGTGACAATCAATTGGACAGAAATGGCAA
TGGGAAAGCTCACTTTAACCCAGCTCTTACGTGTGACAATCAATTGGACAGAAATGGCAA
TGGGAAAGCTCACTTTAACCCAGCTCTTACGTGTGACAATCAATTGGACAGAAATGGCAA
TGGGAAAGCTCACTTTAACCCAGCTCTTACGTGTGACAATCAATTGGACAGAAATGGCAA

* 2360 * 2380 * 2400
TTTCTTATGGGGTGAAAGACAATATCACGCCAAAAGATTCTTTGCTAACTACTTTGAAAA
TTTCTTATGGGGTGAAAGACAATATCACGCCAAAAGATTCTTTGCTAACTACTTTGAAAA
TTTCTTATGGGGTGAAAGACAATATCACGCCAAAAGATTCTTTGCTAACTACTTTGAAAA
TTTCTTATGGGGTGAAAGACAATATCACGCTAAAAGATTCTTTGCTAACTACTTTGAAAA
TTTCTTATGGGGTGAAAGACAATATCACGCTAAAAGATTCTTTGCTAACTACTTTGAAAA
TTTCTTATGGGGTGAAAGACAATATCACGCCAAAAGATTCTTTGCTAACTACTTTGAAAA
TTTCTTATGGGGTGAAAGACAATATCACGCCAAAAGATTCTTTGCTAACTACTTTGAAAA
TTTCTTATGGGGTGAAAGACAATATCACGCCAAAAGATTCTTTGCTAACTACTTTGAAAA

76



SMN
pN-P
PN-A

pM-P
DF

pD-P
pD-T

SMN
PN-P
PN-A

pM-P

SMN
pN-P
PN-A

pM-P
DF

pD-P
pD-T

SMN
pN-P
PN-A

pM-P
DF

pD-P
pD-T

SMN
pN-P
PN-A

pM-P
DF

pD-P
pD-T

SMN
PN-P
PN-A
SM
pM-P
DF
pD-P
pD-T

* 2420 * 2440 * 2460
GATTGATCACAGTAAGGGTTATGAATACTACAGTCAACGCCAAAACCCAAATGGCATTCG
GATTGATCACAGTAAGGGTTATGAATACTACAGTCAACGCCAAAACCCAAATGGCATTCG
GATTGATCACAGTAAGGGTTATGAATACTACAGTCAACGCCAAAACCCAAATGGCATTCG
GATTGATCACAGTAAGGGTTATGAATACTATAGTCAACGCCAAAACCCAAATGGCATTCG
GATTGATCACAGTAAGGGTTATGAATACTATAGTCAACGCCAAAACCCAAATGGCATTCG
GATTGATCACAGTAAGGGTTATGAGTACTATAGTCAACGCCAGAACCCAAATGGCACTCG
GATTGATCACAGTAAGGGTTATGAGTACTATAGTCAACGCCAGAACCCAAATGGCACTCG
GATTGATCACAGTAAGGGTTATGAGTACTATAGTCAACGCCAGAACCCAAATGGCACTCG

* 2480 * 2500 * 2520
AAAGGTTGCCATTGGTAATTTAATATTCTCCACAAATTTGGAGAGGTTTCGGCAGCAAAT
AAAGGTTGCCATTGGTAATTTAATATTCTCCACAAATTTGGAGAGGTTTCGGCAGCAAAT
AAAGGTTGCCATTGGTAATTTAATATTCTCCACAAATTTGGAGAGGTTTCGGCAGCAAAT
AAAGGTTGCCATTGGTAATTTAATATTCTCCACAAATTTGGAAAGGTTTCGGCAGCAAAT
AAAGGTTGCCATTGGTAATTTAATATTCTCCACAAATTTGGAGAGGTTTCGGCAGCAAAT
AAAGGTTGCCATTGGTAATTTAATATTCTCCACAAATTTGGAGAGGTTTCGGCAGCAGAT
AAAGGTTGCCATTGGTAATTTAATATTCTCCACAAATTTGGAGAGGTTTCGGCAGCAGAT
AANAGGTTGCCATTGGTAATTTAATATTCTCCACAAATTTGGAGAGGTTTCGGCAGCAGAT

* 2540 * 2560 * 2580
GGTCGAACATCATATTGACCAGGGACCAATCACTCGTGAGTGTATTGCATTACGCAACAA
GGTCGAACATCATATTGACCAGGGACCAATCACTCGTGAGTGTATTGCATTACGCAACAA
GGTCGAACATCATATTGACCAGGGACCAATCACTCGTGAGTGTATTGCATTACGCAACAA
GGTCGAACATCACATTGACCAGGGACCAATCACTCGTGAGTGTATCGCACTGCGCAACAA
GGTCGAACATCACATTGACCAGGGACCAATCACTCGTGAGTGTATCGCACTGCGCAACAA
GGTCGAACATCACATTGACCAGGGACCAATCACTCGTGAGTGTATCGCACTGCGCAACAA
GGTCGAACATCACATTGACCAGGGACCAATCACTCGTGAGTGTATCGCACTGCGCAACAA
GGTCGAACATCACATTGACCAGGGACCAATCACTCGTGAGTGTATCGCACTGCGCAACAA

* 2600 % 2620 * 2640
CAATTATGTTCATGTATGTAGCTGCGTAACCTTAGATGATGGAACTCCAGCAACGAGTGA
CAATTATGTTCATGTATGTAGCTGCGTAACCTTAGATGATGGAACTCCAGCAACGAGTGA
CAATTATGTTCATGTATGTAGCTGCGTAACCTTAGATGATGGAACTCCAGCAACGAGTGA
CAATTATGTTCATGTATGTAGCTGCGTGACCTTAGATGATGGAACTCCAGCAACGAGTGA
CAATTATGTTCATGTATGTAGCTGCGTGACCTTAGATGATGGAACTCCAGCAACGAGTGA
CAATTATGTTCATGTATGTAGCTGCGTGACCTTGGATGATGGAACTCCAGCAACGAGTGA
CAATTATGTTCATGTATGTAGCTGCGTGACCTTGGATGATGGAACTCCAGCAACGAGTGA
CAATTATGCTCATGTATGTAGCTGCGTGACCTTGGATGATGGAACTCCAGCAACGAGTGA

* 2660 3 2680 * 2700
ATTGAAAACTCCCACCAAGAATCACATTGTTCTTGGTAACTCTGGTGATCCTAAGTATGT
ATTGGAAACTCCCACCAAGAATCACATTGTTCTTGGTAACTCTGGTGATCCTAAGTATGT
ATTGAAAACTCCCACCAAGAATCACATTGTTCTTGGTAACTCTGGTGATCCTAAGTATGT
ATTGAAAACTCCCACCAAGAATCACATTGTTCTTGGTAACTCTGGTGATCCTAAGTATGT
ATTGAAAACTCCCACCAAGAATCACATTGTTCTTGGTAACTCTGGTGATCCTAAGTATGT
ATTGAAAACTCCCACCAAGAATCACATCGTTCTTGGTAATTCTGGTGATCCTAAGTATGT
ATTGAAAACTCCCACCAAGAATCACATCGTTCTTGGTAATTCTGGTGATCCTAAGTATGT
ATTGAAAACTCCCACCAAGAATCACATCGTTCTTGGTAATTCTGGTGATCCTAAGTATGT

* 2720 * 2740 * 2760
TGACTTGCCGACTCTTGAGTCTGATTCAATGTACATAGCAAAGAAAGGTTATTGCTATAT
TGACTTGCCGACTCTTGAGTCTGATTCAATGTACATAGCAAAGAAAGGTTATTGCTATAT
TGACTTGCCGACTCTTGAGTCTGATTCAATGTACATAGCAAAGAAAGGTTATTGCTATAT
TGATTTGCCGACTCTTGAGTCTGATTCAATGTACATAGCTAAGAAAGGTTATTGCTATAT
TGATTTGCCGACTCTTGAGTCTGATTCAATGTACATAGCTAATAAAGGTTATTGCTATAT
TGACTTGCCGACTCTTGAGTCTGATTCAATGTACATAGCCAAGAAAGGTTATTGCTACAT
TGACTTGCCGACTCTTGAGTCTGATTCAATGTACATAGCCAAGAGAGGTTATTGCTACAT
TGACTTGCCGACTCTTGAGTCTGATTCAATGTACATAGCCAAGAAAGGTTATTGCTACAT
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* 2780 * 2800 * 2820
GAACATCTTTCTGGCGATGCTCATAAACATACCTGAGAATGAAGCGAAGGACTTTACGAA
GAACATCTTCCTGGCGATGCTCATAAACATACCTGAGAATGAAGCGAAGGACTTTACGAA
GAACATCTTCCTGGCGATGCTCATAAACATACCTGAGAATGAAGCGAAGGACTTTACGAA
GAACATCTTTTTGGCGATGCTCATAAACATACCTGAGAATGAGGCGAAGGACTTTACGAA
GAACATCTTTTTGGCGATGCTCATAAACATACCTGAGAATGAGGCGAAGGACTTTACGAA
GAACATCTTTTTGGCGATGCTCATAAACATACCTGAGAATGAGGCGAAGGACTTTACGAA
GAACATCTTTTTGGCGATGCTCATAAACATACCTGAGAATGAGGCGAAGGACTTTACGAA
GAACATCTTTTTGGCGATGCTCATAAACATACCTGAGAATGAGGCGAAGGACTTTACGAA

* 2840 * 2860 * 2880
GAGAGTTCGCGATCTTGTCGGTTCAAAGCTTGGGGAGTGGCCAACGATGCTAGATGTCGC
GAGAGTTCGCGATCTTGTCGGTTCAAAGCTTGGGGAGTGGCCAACGATGCTAGATGTCGC
GAGAGTTCGCGATCTTGTCGGTTCAAAGCTTGGGGAGTGGCCAACGATGCTAGATGTCGC
GAGAGTTCGCGATCTTGTCGGTTCAAAGCTTGGGGAGTGGCCAACGATGCTAGATGTCGC
GAGAGTTCGCGATCTTGTCGGTTCAAAGCTTGGGGAGTGGCCAACGATGCTAGATGTCGC
GAGAGTTCGCGATCTTGTTGGTTCAAAGCTTGGGGAGTGGCCAACGATGCTAGATGTTGC
GAGAGTTCGCGATCTTGTTGGTTCAAAGCTTGGGGAGTGGCCAACGATGCTAGATGTTGC
GAGAGTTCGCGATCTTGTTGGTTCAAAGCTTGGGGAGTGGCCAACGATGCTAGATGTTGC

* 2900 * 2920 * 2940
GACATGCGCTAATCAATTAATTATCTTCCATCCCGATGCAGCTAATGCGGAATTGCCGCG
GACATGCGCTAATCAATTAATTATCTTCCATCCCGATGCAGCTAATGCGGAATTGCCGCG
GACATGCGCTAATCAATTAATTATCTTCCATCCCGATGCAGCTAATGCGGAATTGCCGCG
GACATGCGCTAATCAACTGATTATCTTCCATCCCGATGCAGCCAATGCGGAATTGCCGCG
GACATGCGCTAATCAACTGATTATCTTCCATCCCGATGCAGCCAATGCGGAATTGCCGCG
AACATGCGCTAATCAATTGATTATCTTCCATCCCGATGCAGCCAATGCAGAATTGCCGCG
AACATGCGCTAATCAATTGATTATTTTCCATCCCGATGCAGCCAATGCAGAATTGCCGCG
AACATGCGCTAATCAATTGATTATCTTCCATCCCGATGCAGCCAATGCAGAATTGCCGCG

* 2960 % 2980 * 3000
AATTTTGGTTGATCACCGACAGAAGACAATGCACGTAATTGACTCGTTTGGATCTGTTGA
AATTTTGGTTGATCACCGACAGAAGACAATGCACGTAATTGACTCGTTTGGATCTGTTGA
GATTTTGGTTGATCACCGACAGAAGACAATGCACGTAATTGACTCGTTTGGATCTGTTGA
AATTTTGGTGGATCACCGACAGAAGACGATGCACGTAATTGATTCGTTTGGATCTGTTGA
AATTTTGGTGGATCACCGACAGAAGACAATGCACGTAATTGATTCGTTTGGATCTGTTGA
AATTTTGGTGGATCACCGACAGAAGACAATGCACGTAATTGATTCGTTTGGATCTGTTGA
AATTTTGGTGGATCACCGACAGAAGACAATGCACGTAATTGATTCGTTTGGATCTGTTGA
AATTTTGGTGGATCACCGACAGAAGACAATGCACGTAATTGATTCGTTTGGATCTGTTGA

* 3020 % 3040 * 3060
TTCTGGATATCATATACTGAAGGCTAACACAGTTAATCAGTTGATCCAATTCGCCAGAGA
TTCTGGATATCATATACTGAAGGCTAACACAGTTAATCAGTTGATCCAATTCGCCAGAGA
TTCTGGATATCATATACTGAAGGCTAACACAGTTAATCAGTTGATCCAATTCGCCAGAGA
TTCTGGATATCATATACCGAAGGCTAACACAGTTAACCAGTTGATCCAATTCGCCAGAGA
TTCTGGATATCATATACTGAAGGCTAACACAGTTAACCAGTTGATCCAATTCGCCAGAGA
TTCTGGATATCATATACTGAAGGCTAACACAGTCAATCAGTTGATCCAATTCGCCAGAGA
TTCTGGATATCATATACTGAAGGCTAACACAGTCAATCAGTTGATCCAATTCGCCAGAGA
TTCTGGATATCATATACTGAAGGCTAACACAGTCAATCAGTTGATCCAATTCGCCAGAGA

* 3080 * 3100 * 3120
ACCGCTCGATAGTGAAATGAAACACTACATTGTCGGTGGAGAATTTGATCCAACCACTAG
ACCGCTCGATAGTGAAATGAAACACTACATTGTCGGTGGAGAATTTGATCCAACCACTAG
ACCGCTCGATAGTGAAATGAAACACTACATTGTCGGTGGAGAATTTGATCCAACCACTAG
ACCGCTCGATAGTGAAATGAAACACTACATTGTCGGTGGAGAATTTGATCCAACCACTTG
ACCGCTCGATAGTGAAATGAAACACTACATTGTCGGTGGAGAATTTGATCCAACCACTTG
GCCACTCGATAGTGAAATGAAACACTACATTGTCGGTGGAGAATTTGATCCGACCACTTG
GCCACTCGATAGTGAAATGAAACACTACATTGTCGGTGGAGAATTTGACCCGACCACTTG
GCCACTCGATAGTGAAATGAAACACTACATTGTCGGTGGAGAATTTGATCCGACCACTTG
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* 3140 * 3160 * 3180
TTGCTTGCATCAGTTAATACGCGTCATTTACAAGCCTCATGAACTCCGCAACTTACTCAG
TTGCTTGCATCAGTTAATACGCGTCATTTACAAGCCTCATGAACTCCGCAACTTACTCAG
TTGCTTGCATCAGTTAATACGCGTCATTTACAAGCCTCATGAACTCCGCAACTTACTCAG
TTGCTTGCATCAGTTAATACGCGTCATTTACAAGCCTCATGAACTTCGCAACTTACTCAG
TTGCTTGCATCAGTTAATACGCGTCATTTACAAGCCTCATGAACTTCGCAACTTACTCAG
TTGTTTGCATCAGTTAATACGCGTCATTTACAAGCCTCATGAACTCCGCAACTTACTCAG
TTGTTTGCATCAGTTAATACGCGTCATTTACAAGCCTCATGAACTCCGCAACTTACTCAG
TTGTTTGCATCAGTTAATACGCGTCATTTACAAGCCTCATGAACTCCGCAACTTACTCAG

* 3200 * 3220 * 3240
GAATGAACCATATCTGATAGTGATTGCACTGATGTCACCAAGCGTGCTTTTAACTTTGTT
GAATGAACCATATCTGATAGTGATTGCACTGATGTCACCAAGCGTGCTTTTAACTTTGTT
GAATGAACCATATCTGATAGTGATTGCACTGATGTCACCAAGCGTGCTTTTAACTTTGTT
GAATGAACCATATTTGATAGTGATTGCACTGATGTCACCAAGCGTGCTTTTAACTCTGTT
GAATGAACCATATTTGATAGTGATTGCACTGATGTCACCAAGCGTGCTTTTAACTCTGTT
GAATGAACCATATCTGATAGTGATCGCACTGATGTCACCAAGCGTGCTTTTAACTCTGTT
GAATGAACCATATCTGATAGTGATCGCACTGATGTCACCAAGCGTGCTTTTAACTCTGTT
GAATGAACCATATCTGATAGTGATCGCACTGATGTCACCAAGCGTGCTTTTAACTCTGTT

* 3260 * 3280 * 3300
TAATAGCGGTGCAATCGAGCATGCATTGAATTATTGGATTAAAAGGGACCAAGATGTTGT
TAATAGCGGTGCAATCGAGCATGCATTGAATTATTGGATTAAAAGGGACCAAGATGTTGT
TAATAGCGGTGCAATCGAGCATGCATTGAATTATTGGATTAAAAGGGACCAAGATGTTGT
TAATAGCGGTGCAATCGAGCATGCGTTGAATTATTGGATCAAAAGGGACCAAGATGTTGT
TAATAGCGGTGCAATCGAGCATGCGTTGAATTATTGGATCAAAAGGGACCAAGATGTTGT
TAATAGCGGTGCAATCGAGCATGCATTGAATTATTGGATCAAAAGGGACCAAGATGTTGT
TAATAGCGGTGCAATCGAGCATGCATTGAATTATTGGATCAAAAGGGACCAAGATGTTGT
TAATAGCGGTGCAATCGAGCATGCATTGAATTATTGGATCAGAAGGGACCAAGATGTTGT

* 3320 % 3340 * 3360
CGAGGTGATTGTTTTAGTAGAGCAATTATGTCGTAAAGTGACGCTTGCTAGAACAATCCT
CGAGGTGATTGTTTTAGTAGAGCAATTATGTCGTAAAGTGACGCTTGCTAGAACAATCCT
CGAGGTGATTGTTTTAGTAGAGCAATTATGTCGTAAAGTGACGCTTGCTAGAACAATCCT
TGAGGTTATTGTTTTAGTAGAGCAATTGTGTCGGAAAGTGACGCTTGCTAGAACAATCCT
TGAGGTTATTGTTTTAGTAGAGCAATTGTGTCGGAAAGTGACGCTTGCTAGAACAATCCT
TGAGGTTATTGTTTTAGTAGAGCAATTATGTCGCAAAGTGACGCTTGCTAGAACAATCCT
TGAGGTTATTGTTTTAGTAGAGCAATTATGTCGCAAAGTGACGCTTGCTAGAACAATCCT
TGAGGTTATTGTTTTAGTAGAGCAATTATGTCGCAAAGTGACGCTTGCTAGAACAATCCT

* 3380 % 3400 * 3420
GGAACAGTTTAATGAAATTCGCCAGAATGCACGAGATATACATGAACTAATGGATCGAAA
GGAACAGTTTAATGAAATTCGCCAGAATGCACGAGATATACATGAACTAATGGATCGAAA
GGAACAGTTTAATGAAATTCGCCAGAATGCACGAGATATACATGAACTAATGGATCGAAA
GGAACAGTTTAATGAAATTCGCCAAAACGCACGCGATATACATGAGCTAATGGATCGAAA
GGAACAGTTTAATGAAATTCGCCAAAACGCACGCGATATACATGAGCTAATGGATCGAAA
GGAACAGTTTAATGAAATTCGCCAAAACGCACGAGATATACATGAGCTAATGGATCGAAA
GGAACAGTTTAATGAAATTCGCCAAAACGCACGAGATATACATGAGCTAATGGATCGAAA
GGAACAGTTTAATGAAATTCGCCAAAACGCACGAGATATACATGAGCTAATGGATCGAAA

* 3440 * 3460 * 3480
TAATAAACCTTGGGTTTCATATGATCGATCATTAGAGTTATTGAGCGTGTATGCAAATTC
TAATAAACCTTGGGTTTCATATGATCGATCATTAGAGTTATTGAGCGTGTATGCAAATTC
TAATAAACCTTGGGTTTCATATGATCGATCATTAGAGTTATTGAGCGTGTATGCAAATTC
TAATAAACCTTGGATCTCATATGATCGATCATTAGAGTTATTGAGCGTGTATGCAATTTC
TAATAAACCTTGGATCTCATATGATCGATCATTAGAGTTATTGAGCGTGTATGCAAATTC
TAATAAACCTTGGATTACATATGATCGATCATTAGAGTTATTGAGCGTGTATGCAAATTC
TAATAAACCTTGGATTTCATATGATCGATCATTAGAGTTATTGAGCGTGTATGCAAATTC
TAATAAACCTTGGATTTCATATGATCGATCATTAGAGTTATTGAGCGTGTATGCAAATTC
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* 3500 * 3520 * 3540
GCAGTGGACGGATGAAGGCCTGCTCAAGCAGGGATTTTCAACACTTGATCCTAGACTGCG
GCAGTTGACGGATGAAGGCCTGCTCAAGCAGGGATTTTCAACACTTGATCCTAGACTGCG
GCAGTTGACGGATGAAGGCCTGCTCAAGCAGGGATTTTCAACACTTGATCCTAGACTGCG
GCAGTGGACGGATGAAGGCCTGCTCCAGCAGGGATTCTCAACACTGGATCCTAGACTGCG
GCAGTTGACGGATGAAGGCCTGCTCAAGCAGGGATTCTCAACACTGGATCCTAGACTGCG
GCAGTTGACGGATGAAGGCCTGCTCAAGCAGGGATTTTCAACACTGGATCCTAGACTGCG
GCAGTTGACGGATGAAGGCCTGCTCAAGCAGGGATTTTCAACACTGGATCCTAGACTGCG
GCAGTTGACGGATGAAGGCCTGCTCAAGCAGGGATTTTCAACACTGGATCCTAGACTGCG

* 3560 * 3580 * 3600
AGAGGCTGTGGAAAAAACCTACGCCGCTCTCTTGCAGGAAGAGTGGCGTGCTTTAAGTTT
AGAGGCTGTGGAAAAAACCTACGCCGCTCTCTTGCAGGAAGAGTGGCGTGCTTTAAGTTT
AGAGGCTGTGGAAAAAACCTACGCCGCTCTCTTGCAGGAAGAGTGGCGTGCTTTAAGTTT
AGAGGCTGTGGAAAAAACCTACGCCGCTCTCTTGCAGGAAGAGTGGCGTGCTTTAAGTTT
AGAGGCTGTGGAAAAAACCTACGCCGCTCTCTTGCAGGAAGAGTGGCGTGCTTTAAGTTT
AGAGGCTGTGGAAAAAACCTACGCCGCTCTCTTGCAGGAAGAGTGGCGTGCTTTAAGTTT
AGAGGCTGTGGAAAAAACCTACGCCGCTCTCTTGCAGGAAGAGTGGCGTGCTTTAAGTTT
AGAGGCTGTGGAAAAAACCTACGCCGCTCTCTTGCAGGAAGAGTGGCGTGCTTTAAGTTT

* 3620 * 3640 * 3660
GTTTCAAAAATTGCACTTAAGGTACTTTGCATTCAAATCACAACCATCTTTTTCCGAGTA
GTTTCAAAAATTGCACTTAAGGTACTTTGCATTCAAATCACAACCATCTTTTTCCGAGTA
GTTTCAAAAATTGCACTTAAGGTACTTTGCATTCAAATCACAACCATCTTTTTCCGAGTA
GTTTCAAAAATTGCATTTAAGGTACTTTGCATTCAAATCACAACCATCTTTTTCCGAGTA
GTTTCAAAAATTGCATTTAAGGTACTTTGCATTCAAATCACAACCATCTTTTTCCGAGTA
GTTTCAAAAATTACACTTAAGGTACTTTGCATTCAAGTCACAACCATCTTTTTCCGAGTA
GTTTCAAAAATTACACTTAAGGTACTTTGCATTCAAGTCACAACCATCTTTTTCCGAGTA
GTTTCAAAAATTACACTTAAGGTACTTTGCATTCAAGTCACAACCATCTTTTTCCGAGTA

* 3680 % 3700 * 3720
TTTAAAGCCAAAAGGGTGCGCAGATTTGAAAATTGTGTACGACTTCTCACCGAAGTACTG
TTTAAAGCCAAAAGGGTGCGCAGATTTGAAAATTGTGTACGACTTCTCACCGAAGTACTG
TTTAAAGCCAAAAGGGTGCGCAGATTTGAAAATTGTGTACGACTTCTCACCGAAGTACTG
TTTAAAGCCAAAAGGGCGCGCAGATTTGAAAATTGTGTACGACTTCTCACCGAAGTACTG
TTTAAAGCCAAAAGGGCGCGCAGATTTGAAAATTGTGTACGACTTCTCACCGAAGTACTG
TTTAAAGCCAAAAGGGCGCGCAGATTTGAAAATTGTGTACGACTTCTCACCGAAGTACTG
TTTAAAGCCAAAAGGGCGCGCAGATTTGAAAATTGTGTACGACTTCTCACCGAAGTACTG
TTTAAAGCCAAAAGGGCGCGCAGATTTGAAAATTGTGTACGACTTCTCACCGAAGTACTG

* 3740 .3 3760 * 3780
TGTACACGAGGTCGGAAAGACGTTGGCACAGCCAATCAAAGCTGGAGCTAAAATCATATC
TGTACACGAGGTCGGAAAGACGTTGGCACAGCCAATCAAAGCTGGAGCTAAAATCATATC
TGTACACGAGGTCGGAAAGACGTTGGCACAGCCAATCAAAGCTGGAGCTAAAATCATATC
TGTACACGAGGTCGGAAAGACGTTATTGCAGCCAATCAAAGCTGGAGCTAAAATCATATC
TGTACACGAGGTCGGAAAGACGTTATTGCAGCCAATCAAAGCTGGAGCTAAAATCATATC
TGTACACGAGGTCGGAAAGACGTTATTACAGCCAATTAAAGCTGGAACTGAAATCATATC
TGTACACGAGGTCGGAAAGACGTTATTACAGCCAATTAAAGCTGGAACTGAAATCATATC
TGTACACGAGGTCGGAAAGACGTTATTACAGCCAATTAAAGCTGGAACTGAAATCATATC

* 3800 * 3820 * 3840
AAGTCTCATCAATGGTTGTGGAACGTTCATTCGGAAGAGTGCCGCAAGAGGTTGTGCTTA
AAGTCTCATCAATGGTTGTGGAACGTTCATTCGGAAGAGTGCCGCAAGAGGTTGTGCTTA
AAGTCTCATCAATGGTTGTGGAACGTTCATTCGGAAGAGTGCCGCAAGAGGTTGTGCTTA
ACGTCTCATCAATGGTTGTGGAACGTTCGTTCGGAAGAGTGCCGCAAGAGGCTGTGCTTA
ACGTCTCATCAATGGTTGTGGAACGTTCGTTCGGAAGAGTGCCGCAAGAGGCTGTGCTTA
ACGTCTCATCAATGGTTGTGGAACGTTCATTCGGAAAAGTGCTGCAAGAGGCTGTGCTTA
ACGTCTCATCAATGGTTGTGGAACGTTCATTCGGAAAAGTGCTGCAAGAGGCTGTGCTTA
ACGTCTCATCAATGGTTGTGGAACGTTCATTCGGAAAAGTGCTGCAAGAGGCTGTGCTTA
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* 3860 * 3880 * 3900
CATTTTTAAGGATCTTTTTCAGTTTGTTCACGTAGTGTTAGTGTTAAGCATTTTACTACA
CATTTTTAAGGATCTTTTTCAGTTTGTTCACGTAGTGTTAGTGTTAAGCATTTTACTACA
CATTTTTAAGGATCTTTTTCAGTTTGTTCACGTAGTGTTAGTGTTAAGCATTTTACTACA
CATTTTTAAGGATCTTTTTCAATTTGTTCACGTAGTGTTAGTGTTAAGCATTCTACTACA
CATTTTTAAGGATCTTTTTCAATTTGTTCACGTAGTGTTAGTGTTAAGCATTCTACTACA
CATTTTTAAGGATCTTTTTCAATTTGTTCACGTAGTTTTAGTGTTAAGCATTCTACTACA
CATTTTTAAGGATCTTTTTCAATTTGTTCACGTAGTTTTAGTGTTAAGCATTCTACTACA
CATCTTTAAGGATCTTTTTCAATTTGTTCACGTAGTTTTAGTGTTAAGCATTCTACTACA

* 3920 * 3940 * 3960
GATATTTAGGAGCGCACAAGGAATCGCCACGGAGCACATACAATTGAAGCAAGCAAAGGC
GATATTTAGGAGCGCACAAGGAATCGCCACGGAGCACATACAATTGAAGCAAGCAAAGGC
GATATTTAGGAGCGCACAAGGAATCGCCACGGAGCACATACAATTGAAGCAAGCAAAGGC
GATATTTAGGAGCGCACAAGGAATTGCTACGGAGCACATGCAATTGAAGCAAGCAAAGGC
GATATTTAGGAGCGCACAAGGAATTGCTACGGAGCACATGCAATTGAAGCAAGCAAAGGC
GATATTTAGGAGCGTACAAGGAATTGCCACGGAGCACATACAATTGAAGCAAGCAAAGGC
GATATTTAGGAGCGTACAAGGAATTGCCACGGAGCACATACAATTGAAGCAAGCAAAGGC
GATATTTAGGAGCGTACAAGGAATTGCCACGGAGCACATTCAATTGAAGCAAGCAAAGGC

* 3980 * 4000 * 4020
AGAAGTGGAGAAACAGAAAGACTTTGACCGGTTGGAAGCCCTATACGCTGAACTGTGCGT
AGAAGTGGAGAAACAGAAAGACTTTGACCGGTTGGAAGCCCTATACGCTGAACTGTGCGT
AGAAGTGGAGAAACAGAAAGACTTTGACCGGTTGGAAGCCCTATACGCTGAACTGTGCGT
GGAAGTGGAGAAACAGAAAGACTTTGATCGGTTGGAAACCTTATACGCTGAACTGTGCGT
GGAAGTGGAGAAACAGAAAGACTTTGATCGGTTGGAAACCTTATACGCTGAACTGTGCGT
GGAAGTGGAGAAACAGAAAGACTTTGATCGGTTGGAAGCCTTATACGCTGAACTGTGTAT
GGAAGTGGAGAAACAGAAAGACTTTGATCGGTTGGAAGCCTTATACGCTGAACTGTGTAT
AGAAGTGGAGAAACAGAAAGACTTTGATCGGTTGGAAGCCTTATACGCTGAACTGTGTAT

* 4040 *i 4060 * 4080
TAAGAATGGTGAGCAGCCGACATTTGAAGAGTTCCTTGATTTTGTGATGGAGCGTGAACC
TAAGAATGGTGAGCAGCCGACATTTGAAGAGTTCCTTGATTTTGTGATGGAGCGTGAACC
TAAGAATGGTGAGCAGCCGACATTTGAAGAGTTCCTTGATTTTGTGATGGAGCGTGAACC
TAAGAGTGGTGAGCAGCCGACGTTTGAAGAATTCCTCGATTTTGTAATGGAGCGTGAACC
TAAGAGTGGTGAGCAGCCGACGTTTGAAGAATTCCTCGATTTTGTAATGGAGCGTGAACC
TAAGAGTGGTGAGCAGCCGACGTTTGAAGAATTCCTTGATTTTGTGATGGAGCGTGAACC
TAAGAGTGGTGAGCAGCCGACGTTTGAAGAATTCCTTGATTTTGTGATGGAGCGTGAACC
TAAGAGTGGTGAGCAGCCGACGTTTGAAGAATTCCTTGATTTTGTGATGGAGCGTGAACC

* 4100 .3 4120 * 4140
AAGACTCAAGGCTCAAGTTTATAGCTTGATTCACATACCAGTAATTCATCAAGCAAAATC
AAGACTCAAGGATCAAGTTTATAGCTTGATTCACATACCAGTAATTCATCAAGCAAAATC
AAGACTCAAGGATCAAGTTTATAGCTTGATTCACATACCAGTAATTCATCAAGCAAAATC
AAGACTCAAGGATCAAGCTTATAGCTTGATTAACATACCAGTGATTCATCAAGCAAAATC
AAGACTCAAGGATCAAGCTTATAGCTTGATTAACATACCAGTGATTCATCAAGCAAAATC
AAGACTCAAGGATCAAGTTTATAGCTTGATTCACATACCAGTAATTCATCAAGCAAAATC
AAGACTCAAGGATCAAGTTTATAGCTTGATTCACATACCAGTAATTCATCAAGCAAAATC
AAGACTCAAGGATCAAGTTTATAGCTTGATTCACATACCAGTAATTCATCAAGCAAAATC

* 4160 * 4180 * 4200
AGACAATGAAAAGAAACTTGAACAAGTCATTGCATTCATTACATTAATTTTAATGATGAT
AGACAATGAAAAGAAACTTGAACAAGTCATTGCATTCATTACATTAATTTTAATGATGAT
AGACAATGAAAAGAAACTTGAACAAGTCATTGCATTCATTACATTAATTTTAATGATGAT
AGACAATGAAAAGAAACTCGAACAAGTCATTGCATTCATTACATTAATTTTAATGATGAT
AGACAATGAAAAGAAACTCGAACAAGTCATTGCATTCATTACATTAATTTTAATGATGAT
AGACAATGAAAAGAAACTCGAACAAGTCATTGCATTCATTACATTAATTTTAATGATGAT
AGACAATGAAAAGAAACTCGAACAAGTCATTGCATTCATTACATTAATTTTAATGATGAT
AGACAATGAAAAGAAACTCGAACAAGCCATTGCATTCATTACATTAATTTTAATGATGAT
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* 4220 * 4240 * 4260
CGATGTGGACAAGAGTGACTGTGTTTACAGAATCTTGAACAAATTTAAAGGCGTGATTAA
CGATGTGGACAAGAGTGACTGTGTTTACAGAATCTTGAACAAATTTAAAGGCGTGATTAA
CGATGTGGACAAGAGTGACTGTGTTTACAGAATCTTGAACAAATTTAAAGGCGTGATTAA
CGACGTGGACAAGAGTGACTGTGTTTACAGGATCTTGAACAAATTTAAAGGCGTGATTAA
CGACGTGGACAAGAGTGACTGTGTTTACAGGATCTTGAACAAATTTAAAGGCGTGATTAA
CGACGTGGACAAAAGTGACTGTGTTTACAGGATCTTGAACAAGTTTAAAGGCGTGATTAA
CGACGTGGACAAAAGTGACTGTGTTTACAGGATCTTGAACAAGTTTAAAGGCGTGATTAA
CGACGTGGACAAAAGTGACTGTGTTTACAGGATCTTGAACAAGTTTAAAGGCGTGATTAA

* 4280 * 4300 * 4320
ATCTTGCAACACAGATGTTTATCATCAGTCTTTAGATGACATTCGGGATTTCTATGAAGA
ATCTTGCAACACAGATGTTTATCATCAGTCTTTAGATGACATTCGGGATTTCTATGAAGA
ATCTTGCAACACAGATGTTTATCATCAGTCTTTAGATGACATTCGGGATTTCTATGAAGA
ATCTTGCAACACAGATGTTTATCATCAGTCTTTAGATGACATTCGGGACTTCTATGAAGA
ATCTTGCAACACAGATGTTTATCATCAGTCTTTAGATGACATTCGGGACTTCTATGAAGA
ATCTTGCAACACAGATGTTTATCATCAGTCTTTAGATGACATTCGGGATTTCTATGAAGA
ATCTTGCAACACAGATGTTTATCATCAGTCTTTAGATGACATTCGGGATTTCTATGAAGA
ATCTTGCAACACAGATGTTTATCATCAGTCTTTAGATGACATTCGGGATTTCTATGAAGA

* 4340 * 4360 * 4380
CAAGCAATTGACTATTGATTTTGACATCACTGGTGAAAATCAGATCAATCGTGGACCTAT
CAAGCAATTGACTATTGATTTTGACATCACTGGTGAAAATCAGATCAATCGTGGACCTAT
CAAGCAATTGACTATTGATTTTGACATCACTGGTGAAAATCAGATCAATCGTGGACCTAT
CAAACAATTGACTATTGATTTTGACATCACTGGTGAGAATCAAATCAATCGTGGACCTAT
CAAACAATTGACTATTGATTTTGACATCACTGGTGAGAATCAAATCAATCGTGGACCTAT
CAAGCAATTGACTATTGATTTTGACATCACTGGTGAAAATCAAATCAATCGTGGACCTAT
CAAGCAATTGACTATTGATTTTGACATCACTGGTGAAAATCAAATCAATCGTGGACCTAT
CAAGCAATTGACTATTGATTTTGACATCACTGGTGAAAATCAAATCAATCGTGGACCTAT

* 4400 *; 4420 * 4440
AGATGTCACGTTCGAGAAATGGTGGGACAATCAACTGTCAAACAATAACACAATTGGCCA
AGATGTCACGTTCGAGAAATGGTGGGACAATCAACTGTCAAACAATAACACAATTGGCCA
AGATGTCACGTTCGAGAAATGGTGGGACAATCAACTGTCAAACAATAACACAATTGGCCA
AGATGTCACGTTCGAGAAGTGGTGGGATAATCAACTGTCCAACAATAACACAATTGGCCA
AGATGTCACGTTCGAGAAGTGGTGGGATAATCAACTGTCCAACAATAACACAATTGGCCA
AGATGTCACGTTCGAGAAATGGTGGGACAATCAACTGTCCAACAATAACACAATTGGCCA
AGATGTCACGTTCGAGAAATGGTGGGACAATCAACTGTCCAACAATAACACAATTGGCCA
AGATGTCACGTTCGAGAAATGGTGGGACAATCAACTGTCCAACAATAACGCAATTGGCCA

* 4460 .3 4480 * 4500
TTATCGAATTGGAGGAACATTCGTTGAATTCTCACGAAGCAATGCAGCTACTGTGGCTAG
TTATCGAATTGGAGGAACATTCGTTGAATTCTCACGAAGCAATGCAGCTACTGTGGCTAG
TTATCGAATTGGAGGAACATTCGTTGAATTCTCACGAAGCAATGCAGCTACTGTGGCTAG
TTATCGAATTGGAGGAACATTCGTTGAGTTCTCACGAAGCAACGCAGCTACTGTGGCTAG
TTATCGAATTGGAGGAACATTCGTTGAGTTCTCACGAAGCAACGCAGCTACTGTGGCTAG
TTATCGAATTGGAGGAACATTCGTTGAATTCTCACGAAGCAACGCAGCTACTGTGGCTAG
TTATCGAATTGGAGGAACATTCGTTGAATTCTCACGAAGCAACGCAGCTACTGTGGCTAG
TTATCGAATTGGAGGAACATTCGTTGAATTCTCACGAAGCAACGCAGCTACTGTGGCTAG

* 4520 * 4540 * 4560
CGAAATAGCTCATAGTCCCGAGCGTGAATTCTTAGTTCGCGGAGCTGTTGGTAGTGGTAA
CGAAATAGCTCATAGTCCCGAGCGTGAATTCTTAGTTCGCGGAGCTGTTGGTAGTGGTAA
CGAAATAGCTCATAGTCCCGAGCGTGAATTCTTAGTTCGCGGAGCTGTTGGTAGTGGTAA
CGAAATAGCTCATAGTCCCGAGCGTGAATTCTTAGTTCGCGGAGCCGTTGGTAGTGGTAA
CGAAATAGCTCATAGTCCCGAGCGTGAATTCTTAGTTCGCGGAGCCGTTGGTAGTGGTAA
TGAAATAGCTCATAGTCCCGAACGTGAATTCTTAGTTCGCGGAGCTGTTGGTAGTGGTAA
TGAAATAGCTCATAGTCCCGAACGTGAATTCTTAGTTCGCGGAGCTGTTGGTAGTGGTAA
TGAAATAGCTCATAGTCCCGAACGTGAATTCTTAGTTCGCGGAGCTGTTGGTAGTGGTAA
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* 4580 * 4600 * 4620
GTCAACGAACCTTCCGTTTTTACTCAGTAAGCATGGCAATGTGTTACTAATAGAGCCCAC
GTCAACGAACCTTCCGTTTTTACTCAGTAAGCATGGCAATGTGTTACTAATAGAGCCCAC
GTCAACGAACCTTCCGTTTTTACTCAGTAAGCATGGCAATGTGTTACTAATAGAGCCCAC
GTCAACGAACCTTCCGTTTTTACTCAGTAAGCATGGCAATGTGTTACTAATAGAGCCCAC
GTCAACGAACCTTCCGTTTTTACTCAGTAAGCATGGCAATGTGTTACTAATAGAGCCCAC
GTCAACGAACCTTCCGTTTTTACTCAGTAAGCATGGCAATGTGTTACTAATAGAGCCCAC
GTCAACGAACCTTCCGTTTTTACTCAGTAAGCATGGCAATGTGTTACTAATAGAGCCCAC
GTCAACGAACCTTCCGTTTTTACTCAGTAAGCATGGCAATGTGTTACTAGTAGAGCCCAC

* 4640 * 4660 * 4680
CAGACCCCTTTGCGAAAATGTTTGCAAGCAACTGCGCGGTGAACCGTTTCACTGTAATCC
CAGACCCCTTTGCGAAAATGTTTGCAAGCAACTGCGCGGTGAACCGTTTCACTGTAATCC
CAGACCCCTTTGCGAAAATGTTTGCAAGCAACTGCGCGGTGAACCGTTTCACTGTAATCC
CAGACCCCTTTGCGAAAATGTTTGCAAGCAACTGCGCGGTGAACCGTTTCACTGTAATCC
CAGACCCCTTTGCGAAAATGTTTGCAAGCAACTGCGCGGTGAACCGTTTCACTGTAATCC
CAGACCCCTTTGCGAAAATGTTTGCAAGCAACTACGCGGTGAACCGTTTCACTGTAATCC
CAGACCCCTTTGCGAAAATGTTTGCAAGCAACTACGCGGTGAACCGTTTCACTGTAATCC
CAGACCCCTTTGCGAAAATGTTTGCAAGCAACTACGCGGTGAACCGTTTCACTGTAATCC

* 4700 * 4720 * 4740
AACCATTCGCATGCGTGGATTGACGGCTTTTGGCTCAACCAATATCACAATCATGACGAG
AACCATTCGCATGCGTGGATTGACGGCTTTTGGCTCAACCAATATCACAATCATGACGAG
AACCATTCGCATGCGTGGATTGACGGCTTTTGGCTCAACCAATATCACAATCATGACGAG
AACCATTCGCATGCGTGGATTAACGGCTTTTGGCTCAACCAATATCACAATCATGACGAG
AACCATTCGCATGCGTGGATTAACGGCTTTTGGCTCAACCAATATCACAATCATGACGAG
AACCATTCGCATGCGTGGATTGACGGCTTTTGGCTCAACCAATATAACAATCATGACGAG
AACCATTCGCATGCGTGGATTGACGGCTTTTGGCTCAACCAATATAACAATCATGACGAG
AACCATTCGCATGCGTGGATTGACGGCTTTTGGCTCAACCAATATAACAATCATGACGAG

* 4760 *i 4780 * 4800
TGGATTTGCTTTACACTACTATGCGTATAACATTCAACAATTAAGGCTTTTTGATTTCAT
TGGATTTGCTTTACACTACTATGCGTATAACATTCAACAATTAAGGCTTTTTGATTTCAT
TGGATTTGCTTTACACTACTATGCGTATAACATTCAACAATTAAGGCTTTTTGATTTCAT
TGGGTTTGCTTTACACTACTATGCGCACAACATTCAACAATTAAGGCTTTTTGATTTCAT
TGGGTTTGCTTTACACTACTATGCGCACAACATTCAACAATTAAGGCTTTTTGATTTCAT
TGGGTTTGCTTTACACTACTATGCGTACAACATTCAACAATTAAGGCTTTTCGATTTCAT
TGGGTTTGCTTTACACTACTATGCGTACAACATTCAACAATTAAGGCTTTTCGATTTCAT
TGGGTTTGCTTTACACTACTATGCGTACAACATTCAACAACTAAGGCTTTTCGATTTCAT

* 4820 .3 4840 * 4860
AATTTTCGATGAATGTCATGTCATAGATAGCCAAGCAATGGCCTTTTACTGTTTGATGGA
AATTTTCGATGAATGTCATGTCATAGATAGCCAAGCAATGGCCTTTTACTGTTTGATGGA
AATTTTCGATGAATGTCATGTCATAGATAGCCAAGCAATGGCCTTTTACTGTTTGATGGA
AATTTTCGATGAATGTCATGTCATAGACAGCCAAGCAATGGCCTTTTATTGTTTGATGGA
AATTTTCGATGAATGTCATGTCATAGACAGCCAAGCAATGGCCTTTTATTGTTTGATGGA
AATTTTCGATGAATGTCATGTCATAGATAGCCAAGCAATGGCCTTTTATTGTTTGATGGA
AATTTTCGATGAATGTCATGTCATAGATAGCCAAGCAATGGCCTTTTATTGTTTGATGGA
AATTTTCGATGAATGTCATGTCATAGATAGCCAAGCAATGGCCTTTTATTGTTTGATGGA

* 4880 * 4900 * 4920
GGGGAATGCGATTGAAAAGAAAATTCTCAAAGTTTCTGCCACGCCACCTGGGCGTGAAGT
GGGGAATGCGATTGAAAAGAAAATTCTCAAAGTTTCTGCCACGCCACCTGGGCGTGAAGT
GGGGAATGCGATTGAAAAGAAAATTCTCAAAGTTTCTGCCACGCCACCTGGGCGTGAAGT
GGGAAATGCGATTGAAAAGAAAATTCTCAAAGTTTCTGCCACGCCACCTGGGCGAGAAGT
GGGAAATGCGATTGAAAAGAAAATTCTCAAAGTTTCTGCCACGCCACCTGGGCGAGAAGT
GGGGAATGCGATTGAAAAGAAAATTCTCAAAGTTTCTGCCACGCCACCTGGGCGTGAAGT
GGGGAATGCGATTGAAAAGAAAATTCTCAAAGTTTCTGCCACGCCACCTGGGCGTGAAGT
GGGGAATGCGATTGAAAAGAAAATTCTCAAAGTTTCTGCCACGCCACCTGGGCGTGAAGT
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* 4940 * 4960 * 4980
TGAATTCTCAACGCAATTTCCAACAAAAATTGTCACTGAGCAGTCCATAAGCTTTAAACA
TGAATTCTCAACGCAATTTCCAACAAAAATTGTCACTGAGCAGTCCATAAGCTTTAAACA
TGAATTCTCAACGCAATTTCCAACAAAAATTGTCACTGAGCAGTCCATAAGCTTTAAACA
TGAATTCTCAACGCAATTCCCAATTAAAATTGTCACTGAGCAATCCATAAGCTTTAAACA
TGAATTCTCAACGCAATTCCCAATTAAAATTGTCACTGAGCAATCAATAAGCTTTAAACA
TGAATTCTCAACGCAATTCCCAACAAAAATTGTCACTGAGCAGTCCATAAGCTTTAAACA
TGAATTCTCAACGCAATTCCCAACAAAAATTGTCACTGAGCAGTCCATAAGCTTTAAACA
TGAATTCTCAACGCAATTCCCAACAAAAATTGTCACTGAGCAGTCCATAAGCTTTAAACA

* 5000 * 5020 * 5040
GTTAGTTGACAATTTCGGCACTGGTGCGAATAGTGATGTGACTGCCTTCGCGGACAACGT
GTTAGTTGACAATTTCGGCACTGGTGCGAATAGTGATGTGACTGCCTTCGCGGACAACGT
GTTAGTTGACAATTTCGGCACTGGTGCGAATAGTGATGTGACTGCCTTCGCGGACAACGT
GTTAGTTGACAATTTCGGTACTGGTGCGAATAGTGATGTGACTGTCTTCGCGGATAACGT
GTTAGTTGACAATTTCGGTACTGGTGCGAATAGTGATGTGACTGTCTTCGCGGATAACGT
GTTAGTTGACAATTTCGGTACTGGTGCGAATAGTGATGTAACTGCCTTCGCGGACAACGT
GTTAGTTGACAATTTCGGTACTGGTGCGAATAGTGATGTAACTGCCTTCGCGGACAACGT
GTTAGTTGACAATTTCGGTACTGGTGCGAATAGTGATGTAACTGCCTTCGCGGACAACGT

* 5060 * 5080 * 5100
ATTGGTTTACGTTGCGAGCTACAATGAAGTAGATCAACTAAGTAAGCTTTTGTCCGACAA
ATTGGTTTACGTTGCGAGTTACAATGAAGTAGATCAACTAAGTAAGCTTTTGTCCGACAA
ATTGGTTTACGTTGCGAGTTACAATGAAGTAGATCAACTAAGTAAGCTTTTGTCCGACAA
ACTGGTTTACGTTGCGAGTTACAATGAAGTGGATCAACTAAGTAAGCTTTTGTCCGACAA
ACTGGTTTACGTTGCGAGTTACAATGAAGTGGATCAACTAAGTAAGCTTTTGTCCGACAA
ACTGGTTTACGTTGCGAGTTACAATGAAGTAGATCAACTAAGTAAGCTTTTGTCCGACAA
ACTGGTTTACGTTGCGAGTTACAATGAAGTAGATCAACTAAGTAAGCTTTTGTCCGACAA
ACTGGTTTACGTTGCGAGTTACAATGAAGTAGATCAACTAAGTAAGCTTTTGTCCGACAA

* 5120 % 5140 * 5160
AGGCTACTTAGTTACCAAAATTGATGGTAGGACAATGAAAGTTGGAAAAACTGAAATTTC
AGGCTACTTAGTTACCAAAATTGATGGTAGGACAATGAAAGTTGGAAAAACTGAAATTTC
AGGCTACTTAGTTACCAAAATTGATGGTAGGACAATGAAAGTTGGAAAAACTGAAATTTC
AGGCTACTTAGTCACCAAGATTGATGGTAGGACAATGAAAGTTGGAAAAACTGAAATTTC
AGGCTACTTAGTCACCAAGATTGATGGTAGGACAATGAAAGTTGGAAAAACTGAAATTTC
AGGCTACTTAGTCACCAAGATTGATGGTAGGACAATGAAAGTTGGAAAAACTGAAATTTC
AGGCTACTTAGTCACCAAGATTGATGGTAGGACAATGAAAGTTGGAAAAACTGAAATTTC
AGGCTACTTAGTCACCAAGATTGATGGTAGGACAATGAAAGTTGGAAAAACTGAAATTTC

* 5180 3 5200 * 5220
CACTAGTGGCACAAAATCAAAGAAGCATTTTATAGTTGCCACAAACATTATCGAGAATGG
CACTAGTGGCACAAAATCAAAGAAGCATTTTATAGTTGCCACAAACATTATCGAGAATGG
CACTAGTGGCACAAAATCAAAGAAGCATTTTATAGTTGCCACAAACATTATCGAGAATGG
CACTAATGGCACAAAATCAAAGAAGCATTTCATAGTTGCCACAAACATTATCGAAAATGG
CACTAATGGCACAAAATCAAAGAAGCATTTCATAGTTGCCACAAACATTATCGAAAATGG
CACTAGTGGCACAAAATCAAAGAAGCATTTTATAGTTGCCACAAACATTATCGAGAATGG
CACTAGTGGCACAAAATCAAAGAAGCATTTTATAGTTGCCACAAACATTATCGAGAATGG
CACTAGTGGCACAAAATCAAAGAAGCATTTTATAGTTGCCACAAACATTATCGAGAATGG

* 5240 * 5260 * 5280
TGTCACACTTGACATAGAAGCTGTCATTGATTTTGGAATGAAAGTAGTACCTGAGATGGA
TGTCACACTTGACATAGAAGCTGTCATTGATTTTGGAATGAAAGTAGTACCTGAGATGGA
TGTCACACTTGACATAGAAGCTGTCATTGATTTTGGAATGAAAGTAGTACCTGAGATGGA
TGTCACACTTGACATAGAAGCTGTCATTGATTTTGGAATGAAAGTAGTACCTGAAATGGA
TGTCACACTTGACATAGAAGCTGTCATTGATTTTGGAATGAAAGTAGTACCTGAAATGGA
TGTCACACTTGACATAGAAGCTGTCATTGATTTTGGAATGAAAGTAGTACCTGAGATGGA
TGTCACACTTGACATAGAAGCTGTCATTGATTTTGGAATGAAAGTAGTACCTGAGATGGA
TGTCACACTTGACACAGAAGCTGTCATTGATTTTGGAATGAAAGTAGTACCTGAGATGGA
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* 5300 * 5320 * 5340
TTCGGATAATCGCATGATTAGGTACTCAAAACAAGCAATCAGCTTTGGAGAGAGAATCCA
TTCGGATAATCGCATGATTAGGTACTCAAAACAAGCAATCAGCTTTGGAGAGAGAATCCA
TTCGGATAATCGCATGATTAGGTACTCAAAACAAGCAATCAGCTTTGGAGAGAGAATCCA
TTCAGATAATCGCATGATTAGGTACTCAAAACAAGCAATCAGCTTTGGAGAGAGAATCCA
TTCAGATAATCGCATGATTAGGTACTCAAAACAAGCAATCAGCTTTGGAGAGAGAATCCA
TTCGGATAATCGCATGATTAGGTACTCAAAACAAGCAATCAGCTTTGGAGAGAGAATCCA
TTCGGATAATCGCATGATTAGGTACTCAAAACAAGCAATCAGCTTTGGAGAGAGAATCCA
TTCGGATAATCGCATGATTAGGTACTCAAAACAAGCAATCAGCTTTGGAGAGGGAATCCA

* 5360 * 5380 * 5400
ACGACTTGGTCGCGTTGGAAGACATAAAGAGGGAATTGCACTAAGAATTGGTCATACCGA
ACGACTTGGTCGCGTTGGAAGACATAAAGAGGGAATTGCACTAAGAATTGGTCATACCGA
ACGACTTGGTCGCGTTGGAAGACATAAAGAGGGAATTGCACTAAGAATTGGTCATACCGA
ACGACTTGGTCGCGTTGGAAGACATAAAGAGGGAATTGCACTAAGAATTGGTCACACCGA
ACGACTTGGTCGCGTTGGAAGACATAAAGAGGGAATTGCACTAAGAATTGGTCACACCGA
ACGACTTGGTCGCGTTGGAAGACATAAAGAGGGAATTGCACTAAGAATTGGTCATACCGA
ACGACTTGGTCGCGTTGGAAGACATAAAGAGGGAATTGCACTAAGAATTGGTCATACCGA
ACGACTTGGTCGCGTTGGAAGACATAAAGAGGGAATTGCACTAAGAATTGGTCATACCGA

* 5420 * 5440 * 5460
AAAGGGCATCCAAGAAATCCCAGAAATGGCAGCTACTGAAGCAGCTTTCCTAAGCTTCAC
AANGGGCATCCAAGAAATCCCAGAAATGGCAGCTACTGAAGCAGCTTTCCTAAGCTTCAC
AAAGGGCATCCAAGAAATCCCAGAAATGGCAGCTACTGAAGCAGCTTTCCTAAGCTTCAC
AANAGGGCATCCAGGAAATCCCAGAAATGGCAGCTACTGAAGCAGCTTTCCTAAGCTTCAC
AAAGGGCATCCAGGAAATCCCAGAAATGGCAGCTACTGAAGCAGCTTTCCTAAGCTTCAC
AAAGGGCATCCAAGAAATTCCAGAAATGGCAGCTACTGAAGCAGCTTTCCTAAGCTTCAC
AAAGGGCATCCAAGAAATTCCAGAAATGGCAGCTACTGAAGCAGCTTTCCTAAGCTTCAC
AANGGGCATCCAAGAAATTCCAGAAATGGCAGCTACTGAAGCAGCTTTCCTAAGCTTCAC

* 5480 % 5500 * 5520
GTATGGCTTGCCTGTTATGACTCATAATGTGGGATTAAGTTTGCTTAAAAACTGCACTGT
GTATGGCTTGCCTGTTATGACTCATAATGTGGGATTAAGTTTGCTTAAAAACTGCACTGT
GTATGGCTTGCCTGTTATGACTCATAATGTGGGATTAAGTTTGCTTAAAAACTGCACTGT
GTATGGCTTGCCTGTTATGACTCATAATGTGGGATTAAGTTTACTTAAAAACTGCACTGT
GTATGGCTTGCCTGTTATGACTCATAATGTGGGATTAAGTTTACTTAAAAACTGCACTGT
GTATGGCTTGCCTGTTATGACTCATAATGTGGGATTAAGTTTACTCAAAAACTGCACTGT
GTATGGCTTGCCTGTTATGACTCATAATGTGGGATTAAGTTTACTCAAAAACTGCACTGT
GTATGGCTTGCCTGTTATGACTCATAATGTGGGATTAAGTTTACCCAAAAACTGCACTGT

* 5540 % 5560 * 5580
AAGGCAAGCACGCACAATGCAACAGTATGAGTTGAGCCCGTTTTTCACACACAATTTAGT
AAGGCAAGCACGCACAATGCAACAGTATGAGTTGAGCCCGTTTTTCACACACAATTTAGT
AAGGCAAGCACGCACAATGCAACAGTATGAGTTGAGCCCGTTTTTCACACACAATTTAGT
AAGGCAAGCACGCACAATGCAACAGTATGAGTTGAGTCCGTTTTTCACACAAAATTTGGT
AAGGCAAGCACGCACAATGCAACAGTATGAGTTGAGTCCGTTTTTCACACAAAATTTGGT
AAGGCAAGCACGCACAATGCAACAGTATGAGTTGAGCCCGTTTTTCACACACAATTTAGT
AAGGCAAGCACGCACAATGCAACAGTATGAGTTGAGCCCGTTTTTCACACACAATTTAGT
AAGGCAAGCACGCACAATGCAACAGTATGAGTTGAGCCCGTTTTTCACACACAATTTAGT

* 5600 * 5620 * 5640
CAATTTCGATGGCACAGTACATCCCAAGATCGATGTGCTGTTACGTCCTTACAAATTGAG
CAATTTCGATGGCACAGTACATCCCAAGATCGATGTGCTGTTACGTCCTTACAAATTGAG
CAATTTCGATGGCACAGTACATCCCAAGATCGATGTGCTGTTACGTCCTTACAAATTGAG
CAATTTCGATGGCACAGTACACCCCAAGATCGATGTACTGTTACGTCCTTACAAGTTGAG
CAATTTCGATGGCACAGTACACCCCAAGATCGATGTACTGTTACGTCCTTACAAGTTGAG
CAATTTTGATGGCACAGTACACCCCAAGATCGATGCGCTGTTACGCCCTTACAAGTTGAG
CAATTTTGATGGCACAGTACACCCCAAGATCGATGTGCTGTTACGCCCTTACAAGTTGAG
CAATTTTGATGGCACAGTACACCCCAAGATCGATGCGCTGTTACGCCCTTACAAGTTGAG
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* 5660 * 5680 * 5700
GGATTGTGAGATCAGATTGAGTGAGGCAGCGATACCGCATGGAGTGCAATCTATTTGGAT
GGATTGTGAGATCAGATTGAGTGAGGCAGCGATACCGCATGGAGTGCAATCTATTTGGAT
GGATTGTGAGATCAGATTGGGTGAGGCAGCGATACCGCATGGAGTGCAATCTATTTGGAT
GGATTGTGAGATCAGATTAAGTGAGGCAGCGATACCGCATGGAGTGCAATCTATTTGGAT
GGATTGTGAGATCAGATTAAGTGAGGCAGCGATACCGCATGGAGTGCAATCTATTTGGAT
AGATTGTGAGATCAGATTAAGCGAGGCAGCGATACCGCATGGAGTGCAATCTATTTGGAT
AGATTGTGAGATCAGATTAAGCGAGGCAGCGATACCGCATGGAGTGCAATCTATTTGGAT
AGATTGTGAGATCAGATTAAGCGAGGCAGCGATACCGCATGGAGTGCAACCTATTTGGAT

* 5720 * 5740 * 5760
GTCTGCTAGGGAGTATGAAGCAGTTGGTGGTCGTCTTTGCCTGGAAAGTGATGTTCGAAT
GTCTGCTAGGGAGTATGAAGCAGTTGGTGGTCGTCTTTGCCTGGAAAGTGATGTTCGAAT
GTCTGCTAGGGAGTATGAAGCAGTTGGTGGTCGTCTTTGCCTGGAAAGTGATGTTCGAAT
GTCTGCTAGGGAGTATGAAGCAGTTGGTGGTCGTCTTTGCCTGGAAAGTGATGTTCGAAT
GTCTGCTAGGGAGTATGAAGCAGTTGGTGGTCGTCTTTGCCTGGAAAGTGATGTTCGAAT
GTCTGCTAGGGAGTATGAAGCAGTTGGTGGTCGTCTTTGCCTGGAAAGTGACGTTCGAAT
GTCTGCTAGGGAGTATGAAGCAGTTGGTGGTCGTCTTTGCCTGGAAAGTGACGTTCGAAT
GTCTGCTAGGGAGTATGAAGCAGTTGGTGGTCGTCTTTGCCTGGAAAGTGACGTTCGAAT

* 5780 * 5800 * 5820
ACCGTTCCTCATTAAGGATGTGCCTGAGCGATTATATAGGGAATTGTGGGATATTGTTCA
ACCGTTCCTCATTAAGGATGTGCCTGAGCGATTATATAGGGAATTGTGGGATATTGTTCA
ACCGTTCCTCATTAAGGATGTGCCTGAGCGATTATATAGGGAATTGTGGGATATTGTTCA
ACCGTTCCTCATTAAGGATGTGCCTGAGCGATTATATAGGGAATTGTGGGATGTTGTTCA
ACCGTTCCTCATTAAGGATGTGCCTGAGCGATTATATAGGGAATTGTGGGATGTTGTTCA
ACCGTTCCTCATTAAGGATGTGCCTGAGCGATTATATAGGGAATTGTGGGATGTTGTTCA
ACCGTTCCTCATTAAGGATGTGCCTGAGCGATTATATAGGGAATTGTGGGATGTTGTTCA
ACCGTTCCTCATTAAGGATGTGCCTGAGCGATTATATAGGGAATTGTGGGATGTTGTTCA

* 5840 *i 5860 * 5880
AACCTACAAGCGTGATTTCACATTCGGGCGAATTAATTCTGTATCTGCTGGAAAAATTGC
AACCTACAAGCGTGATTTCACATTCGGGCGAATTAATTCTGTATCTGCTGGAAAAATTGC
AACCTACAAGCGTGATTTCACATTCGGGCGAATTAATTCTGTATCTGCCGGAAAAATTGC
AACCTACAAGCGTGATTTCACATTCGGGCGAATTAATTCTGTGTCTGCTGGAAAAATTGC
AACCTACAAGCGTGATTTCACATTCGGGCGAATTAATTCTGTGTCTGCTGGAAAAATTGC
AACCTACAAGCGTGATTTCACATTCGGGCGAATTAATTCTGTGTCTGCTGGAAAAATTGC
AACCTACAAGCGTGATTTCACATTCGGGCGAATTAATTCTGTGTCTGCTGGAAAAATTGC
AACCTACAAGCGTGATTTCACATTCGGGCGAATTAATTCTGTGTCTGCTGGAAAAATTCC

* 5900 3 5920 * 5940
ATATACATTAAGAACTGATGTGTATTCAATTCCCAGAACTCTCATAACGATCGATAAACT
ATATACATTAAGAACTGATGTGTATTCAATTCCCAGAACTCTCATAACGATCGATAAACT
ATATACATTAAGAACTGATGTGTATTCAATTCCCAGAACTCTCATAACGATCGATAAACT
ATATACATTAAGAACTGATGTGTATTCAATTCCCAGAACTCTCATAACGATCGATAAACT
ATATACATTAAGAACTGATGTGTATTCAATTCCCAGAACTCTCATAACGATCGATAAACT
ATATACATTAAGAACTGATGTGTATTCAATTCCCAGAACTCTCATAACGATCGATAAACT
ATATACATTAAGAACTGATGTGTATTCAATTCCCAGAACTCTCATAACGATCGATAAACT
ATATACATTAAGAACTGATGTGTATTCAATTCCCAGAACTCTCATAACGATCGATAAACT

* 5960 * 5980 * 6000
GATTGAAAGTGAAAATATGAAACACGCTCATTTCAAAGCCATGACAAGTTGCACTGGTCT
GATTGAAAGTGAAAATATGAAACACGCTCATTTCAAAGCCATGACAAGTTGCACTGGTCT
GATTGAAAGTGAAAATATGAAACACGCTCATTTCAAAGCCATGACAAGTTGCACTAGTCT
GATTGAAAGTGAAAATATGAAACACGCTCATTTCAAAGCCATGACAAGTTGCACTGGTCT
GATTGAAAGTGAAAATATGAAACACGCTCATTTCAAAGCCATGACAAGTTGCACTGGTCT
GATTGAAAGTGAAAATATGAAACATGCTCATTTCAAAGCCATGACAAGTTGCACTGGTCT
GATTGAAAGTGAAAATATGAAACATGCTCATTTCAAAGCCATGACAAGTTGCACTGGTCT
GATTGAAAGTGAAAATATGAAACATGCTCATTTCAAAGCCATGACAAGTTGCACTGGTCT
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* 6020 * 6040 * 6060
TAACTCTAGTTTTTCTCTCCTTGGTGTCATAAACACCATTCAGAGTAGATACTTAGTTGA
TAACTCTAGTTTTTCTCTCCTTGGCGTCATAAACACCATCCAGAGTAGATACTTAGTTGA
TAACTCTAGTTTTTCTCTCCTTGGTGTCATAAACACCATCCAGAGTAGATACTTAGTTGA
TAACTCTAGTTTTTCTCTCCTTGGTGTCATAAACACCATTCAGAGTAGATACTTAGTTGA
TAACTCTAGTTTTTCTCTCCTTGGTGTCATAAACACCATTCAGAGTAGATACTTAGTTGA
TAACTCTAGTTTTTCTCTCCTTGGTGTCATAAACACCATTCAGAGTAGATACTTAGTTGA
TAACTCTAGTTTTTCTCTCCTTGGTGTCATAAACACCATTCAGAGTAGATACTTAGTTGA
TAACTCTAGTTTTTCTCTCCTTGGTGTCATAAACACCATTCAGAGTAGATACTTAGTTGA

* 6080 * 6100 * 6120
CCACTCGGTTGAAAACATTAGGAAACTTCAGCTGGCAAAGGCCCAAATTCAACAACTTGA
CCACTCGGTTGAAAACATTAGGAAACTTCAGCTGGCAAAGGCCCAAATTCAACAACTTGA
CCACTCGGTTGAAAACATTAGGAAACTTCAGCTGGCAAAGGCCCAAATTCAACAACTTGA
CCACTCGGTTGAAAACATTAGGAAACTTCAGCTGGCAAAGGCCCAAATTCAACAACTTGA
CCACTCGGTTGAAAACATTAGGAAACTTCAGCTGGCAAAGGCCCAAATTCAACAACTTGA
CCACTCGGTTGAAAACATTAGGAAACTTCAGCTGGCAAAGGCCCAAATTCAACAACTTGA
CCACTCGGTTGAAAACATTAGGAAACTTCAGCTGGCAAAGGCCCAAATTCAACAACTTGA
CCACTCGGTTGAAAACATTAGGAAACTTCAGCTGGCAAAGGCCCAAATTCAACAACTTGA

* 6140 * 6160 * 6180
AGCTCACGTGCAAGAAAACAATGTTGAAAACCTGATTCAATCTCTTGGTGCTGTAAGAGC
AGCTCACGTGCAAGAAAACAATGTTGAAAACCTGATTCAATCTCTTGGTGCTGTAAGAGC
AGCTCACGTGCAAGAAAACAATGTTGAAAACCTGATTCAATCTCTTGGTGCTGTAAGAGC
AGCTCACGTGCAAGAGAACAATGTTGAAAACCTGATTCAATCTCTTGGTGCTGTAAGAGC
AGCTCACGTGCAAGAGAACAATGTTGAAAACCTGATTCAATCTCTTGGTGCTGTAAGAGC
AGCTCACGTGCAAGAGAACAATGTTGAAAACCTGATTCAATCTCTTGGTGCTGTAAGAGC
AGCTCACGTGCAAGAGAACAATGTTGAAAACCTGATTCAATCTCTTGGTGCTGTAAGAGC
AGCTCACGTGCAAGAGAACAATGTTGAAAACCTGATTCAATCTCTTGGTGCTGTAAGAGC

* 6200 *; 6220 * 6240
CGTTTATCATCAAAGTGTTGATGGAGTTAAACACATAAAGCAAGAATTGGGTTTGAAAGG
CGTTTATCATCAAAGTGTTGATGGAGTTAAACACATAAAGCGAGAGTTGGGTTTGAAAGG
CGTTTATCATCAAAGTGTTGATGGAGTTAAACACATAAAGCGAGAGTTGGGTTTGAAAGG
CGTTTATCATCAAAGTGTTGATGGAGTTAAACACATAAAGCAAGAATTGGGTTTGAAAGG
CGTTTATCATCAAAGTGTTGATGGAGTTAAACACATAAAGCAAGAATTGGGTTTGAAAGG
CGTTTATCATCAAAGTGTTGATGGAGTTAAACACATCAAGCAAGAGTTGGGTTTGAAAGG
CGTTTATCATCAAAGTGTTGATGGAGTTAAACACATCAAGCAAGAGTTGGGTTTGAAAGG
CGTTTATCATCAAAGTGTTGATGGAGTTAAACACATCAAGCAAGAGTTGGGTTTGAAAGG

* 6260 3 6280 * 6300
AGTCTGGGATGGTTCATTGATGATTAAAGACGCACTTATATGCGGTTTTACGATGGCTGG
AGTCTGGGATGGTTCATTGATGATCAAGGACGCACTTATATGCGGTTTTACGATGGCTGG
AGTCTGGGATGGTTCATTGATGATCAAGGACGCACTTATATGCGGTTTTACGATGGCTGG
AGTCTGGGATGGTTCATTGATGATTAAAGACGCACTTATATGCGGTTTTACGATGGCTGG
AGTCTGGGATGGTTCATTGATGATTAAAGACGCACTTATATGCGGTTTTACGATGGCTGG
AGTCTGGGATGGTTCATTGATGATTAAGGACGCACTTATATGCGGATTTACGATGGCTGG
AGTCTGGGATGGTTCATTGATGATTAAGGACGCACTTATATGCGGATTTACGATGGCTGG
AGTCTGGGATGGTTCATTGATGATTAAGGACGCACTTATATGCGGATTTACGATGGCTGG

* 6320 * 6340 * 6360
TGGTGCAATGCTATTGTATCAACATTTTCGTGATAAGCTCACGAACGTTCACGTATTTCA
TGGCGCAATGCTATTGTACCAGCATTTTCGTGATGAGCTCACGAATGTTCACGTATTTCA
TGGCGCAATGCTATTGTACCAGCATTTTCGTGATGAGCTCACGAATGTTCACGTATTTCA
TGGTGCAATGCTATTGTATCAACATTTTCGTGATAAGCTCACGAACGTTCACGTATTTCA
TGGTGCAATGCTATTGTATCAACATTTTCGTGATAAGCTCACGAACGTTCACGTATTTCA
TGGTGCAATGCTATTGTACCAACATTTTCGTGATAAGCTCACGAACGTTCACGTATTTCA
TGGTGCAATGCTATTGTACCAACATTTTCGTGATAAGCTCACGAACGTTCACGTATTTCA
TGGTGCAATGCTATTGTACCAACATTTTCGTGATAAGCTCACGAACGTTCACGTATTTCA
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* 6380 * 6400 * 6420
CCAAGGTTTCTCCGCGCGGCAGCGACAAAAGTTAAGATTCAGATCTGCAGCTAATGCCAA
CCAAGGTTTCTCCGCACGGCAGCGACAAAAGTTAAGATTTAGATCTGCAGCTAATGCCAA
CCAAGGTTTCTCCGCACGGCAGCGACAAAAGTTAAGATTTAGATCTGCAGCTAATGCCAA
CCAAGGTTTCTCCGCGCGGCAGCGACAAAAGTTAAGATTCAGATCTGCAGCTAATGCCAA
CCAAGGTTTCTCCGCGCGGCAGCGACAAAAGTTAAGATTCAGATCTGCAGCTAATGCCAA
CCAAGGTTTCTCCGCGCGGCAGCGACAAAAGTTAAGATTCAGATCTGCAGCTAATGCCAA
CCAAGGTTTCTCCGCGCGGCAGCGACAAAAGTTAAGATTCAGGTCTGCAGCTAATGCCAA
CCAAGGTTTCTCCGCGCGGCAGCGACAAAAGTTAAGATTCAGGTCTGCAGCTAATGCCAA

* 6440 * 6460 * 6480
GCTTGGCCGAGAAGTTTATGGAGATGATGGAACAATCGAGCATTATTTCGGAGAGGCGTA
GCTTGGCCGAGAAGTCTATGGAGAGGATGGAACAATCGAGCATTATTTCGGAGAGGCGTA
GCTTGGCCGAGAAGTTTATGGAGAGGATGGAACAATCGAGCATTATTTCGGAGAGGCGTA
GCTTGGCCGAGAAGTTTATGGAGATGATGGAACAATCGAGCATTATTTCGGAGAGGCGTA
GCTTGGCCGAGAAGTTTATGGAGATGATGGAACAATCGAGCATTATTTCGGAGAGGCGTA
GCTTGGCCGAGAAGTTTATGGAGATGATGGAACAATCGAGCATTATTTCGGAGAGGCGTA
GCTTGGCCGAGAAGTTTATGGAGATGATGGAACAATCGAGCATTATTTCGGAGAGGCGTA
GCTTGGCCGAGAAGTTTATGGAGATGATGGAACAATCGAGCATTATTTCGGAGAGGCGTA

* 6500 * 6520 * 6540
CACGAAGAAAGGAAACAAGAAAGGAAGAATGCATGGCATGGGTGTTAAAACAAGAAAATT
CACGAAGAAAGGAAACAAGAAAGGAAGGATGCATGGCATGGGTGTTAAAACAAGAAAATT
CACGAAGAAAGGAAACAAGAAAGGAAGGATGCATGGCATGGGTGTTAAAACAAGAAAATT
CACGAAGAAAGGAAACAAGAAAGGAAGAATGCATGGCATGGGTGTTAAAACAAGAAAATT
CACGAAGAAAGGAAACAAGAAAGGAAGAATGCATGGCATGGGTGTTAAAACAAGAAAATT
CACGAAGAAAGGAAACAAGAAAGGAAGGATGCATGGCATGGGTGTTAAAACAAGAAAATT
CACGAAGAAAGGAAACAAGAAAGGAAGGATGCATGGCATGGGTGTTAAAACAAGAAAATT
CACGAAGAAAGGAAACAAGAAAGGAAGGATGCATGGCATGGGTGTTAAAACAAGAAAATT

* 6560 % 6580 * 6600
TGTCGCAACGTACGGATTCAAACCAGAGGATTACTCGTACGTACGTTATCTGGGTCCCCT
TGTCGCAACGTACGGATTCAAACCAGAGGATTACTCGTACGTACGTTATCTGGATCCCCT
TGTCGCAACGTACGGATTCAAACCAGAGGATTACTCGTACGTACGTTATCTGGATCCCCT
TGTCGCAACGTACGGATTCAAACCAGAGGATTACTCGTACGTACGTTATCTGGGTCCCCT
TGTCGCAACGTACGGATTCAAACCAGAGGATTACTCGTACGTACGTTATCTGGATCCCCT
TGTCGCAACGTACGGATTCAAACCAGAGGATTACTCGTACGTACGTTATCTGGATCCCCT
TGTCGCAACGTACGGATTCAAACCAGAGGATTACTCGTACGTACGTTATCTGGATCCCCT
TGTCGCAACGTACGGATTCAAACCAGAGGATTACTCGTACGTACGTTATCTGGATCCCCT

* 6620 % 6640 * 6660
AACAGGCGAGACGTTGGATGAGAGTCCTCAGACCGACATCTCATTGGTGCAGGAACACTT
AACAGGCGAGACGTTGGATGAGAGTCCTCAGACCGATATTTCAATGGTGCAGGAACACTT
AACAGGCGAGACGTTGGATGAGAGTCCTCAGACCGATATTTCAATGGTGCAGGAACACTT
AACAGGCGAGACGTTGGATGAGAGTCCTCAGACCGACATCTCATTGGTGCAGGAACACTT
AACAGGCGAGACGTTGGATGAGAGTCCTCAGACCGACATCTCATTGGTGCAGGAACACTT
AACAGGCGAGACGTTGGATGAGAGTCCTCAGACCGACATCTCAATGGTGCAGGAACACTT
AACAGGCGAGACGTTGGATGAGAGTCCTCAGACCGACATCTCAATGGTGCAGGAACACTT
AACAGGCGAGACGTTGGATGAGAGTCCTCAGACCGACATCTCAATGGTGCAGGAACACTT

* 6680 * 6700 * 6720
TGGTGATATACGAAACAAGTACATGGAATCGGACAGTTTTGATCGACAGTCATTGATCGC
TGGTGATATACGAAACAAGTACATGGAATCGGACAGTTTTGATCGACAGTCATTGATCGC
TGGTGATATACGAAACAAGTACATGGAATCGGACAGTTTTGATCGACAGTTATTGATCGC
TGGTGATATACGAAACAAGTACATGGAATCGGACAGTTTTGATCGACAGTCATTGATCGC
TGGTGATATACGAAACAAGTACATGGAATCGGACAGTTTTGATCGACAGTCATTGATCGC
TGGTGATATACGAAACAAGTACATGGAATCGGACAGTTTTGATCGACAGTCATTGATCGC
TGGTGATATACGAAACAAGTACATGGAATCGGACAGTTTTGATCGACAGTCATTGATCGC
TGGTGATATACGAAACAAGTACATGGAATCGGACAGTTTTGATCGACAGTCATTGATCGC
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* 6740 * 6760 * 6780
AAATAACGTAATCAAAGCCTACTACGTCCGGAACTCTGCTAAAACTGCATTAGAAGTTGA
CAATAACGTGATCAAAGCCTACTACGTCCGGAACTCTGCTAAAACTGCATTAGAAGTTGA
CAATAACGTGATCAAAGCCTACTACGTCCGGAACTCTGCTAAAACTGCATTAGAAGTTGA
AAATAACGTAATCAAAGCCTACTACGTCCGGAACTCTGCTAAAACTGCATTAGAAGTTGA
AAATAACGTAATCAAAGCCTACTACGTCCGGAACTCTGCTAAAACTGCATTAGAAGTTGA
AAATAACGTGATCAAAGCCTACTACGTCCGAAACTCTGCTAAAACTGCATTAGAAGTTGA
AAATAACGTGATCAAAGCCTACTACGTCCGAAACTCTGCTAAAACTGCATTAGAAGTTGA
AAATAACGTGATCAAAGCCTACTACGTCCGAAACTCTGCTAAAACTGCATTAGAAGTTGA

* 6800 * 6820 * 6840
TTTAACACCACATAACCCACTCAAGGTTTGTGATACCAAGTTAACAATTGCAGGGTTTCC
TTTAACACCACATAATCCACTCAAGGTTTGTGATACTAAGTTGACAATTGCAGGGTTTCC
TTTAACACCACATAATCCACTCAAGGTTTGTGATACTAAGTTGACAATTGCAGGGTTTCC
TTTAACACCACATAACCCACTCAAGGTTTGTGATACCAAGTTAACAATTGCAGGGTTTCC
TTTAACACCACATAACCCACTCAAGGTTTGTGATACCAAGTTAACAATTGCAGGGTTTCC
TTTAACACCACATAACCCACTTAAGGTTTGTGATACCAAATTGACAATTGCAGGGTTTCC
TTTAACACCACATAACCCACTTAAGGTTTGTGATACCAAATTGACAATTGCAGGGTTTCC
TTTAACACCACATAACCCACTTAAGGTTTGTGATACCAAATTGACAATTGCAGGGTTTCC

* 6860 * 6880 * 6900
TGATAGAGAAGCTGAGTTAAGGCAAACAGGCCCGCCCAAAACAATTTTGGTCGACCAAGT
TGATAGAGAAGCTGAGTTAAGGCAAACAGGCCCACCCAAAACAATTTCGGCTGATCAAGT
TGATAGAGAAGCTGAGTTAAGGCAAACAGGCCCACCCAAAACAATTTTGGCTGATCAAGT
TGATAGAGAAGCTGAGTTAAGGCAAACAGGCCCGCCCAAAACAATTTTGGTCGACCAAGT
TGATAGAGAAGCTGAGTTAAGGCAAACAGGCCCGCCCAAAACAATTTTGGTCGACCAAGT
TGATAGAGAAGCTGAGTTAAGGCAAACAGGCCCACCCAAAACAATTTTGGTCGACCAAGT
TGATAGAGAAGCTGAGTTAAGGCAAACAGGCCCACCCAAAACAATTTTGGTCGACCAAGT
TGATAGAGAAGCTGAGTTAAGGCAAACAGGCCCACCCAAAACAATTTTGGTCGACCAAGT

* 6920 % 6940 * 6960
TCCACCACCAACGAAATCTGTTCATCATGAAGGAAAGAGTCTTTGCCAAGGCATGAGGAA
CCCACCACCAATGAAATCTGTTCACCATGAAGGAAAGAGTCTTTGCCAAGGCATGAGGAA
CCCACCACCAATGAAATCTGTTCACCATGAGGGAAAGAGTCTTTGCCAAGGCATGAGGAA
TCCACCACCAACGAAATCTGTTCATCATGAAGGAAAGAGTCTTTGCCAAGGCATGAGGAA
TCCACCACCAACGAAATCTGTTCATCATGAAGGAAAGAGTCTTTGCCAAGGCATGAGGAA
TCCACCACCAACGAAATCTGTTCACCATGAAGGAAAGAGTCTTTGCCAAGGCATGAGAAA
TCCACCACCAACGAAATCTGTTCACCATGAAGGAAAGAGTCTTTGCCAAGGCATGAGAAA
TCCACCACCAACGAAATCTGTTCACCATGAAGGAAAGAGTCTTTGCCAAGGCATGAGAAA

* 6980 % 7000 * 7020
CTACAATGGTATAGCTTCTGTGGTTTGCCATTTGAAGAACACGTCAGGGAAAGGGAGAAG
CTACAATGGCATAGCTTCTGTGGTTTGCCATTTGAAGAACACGTCAGGGAAAGGACGAAG
CTACAATGGCATAGCTTCTGTGGTTTGCCATTTGAAGAACACGTCAGGGAAAGGACGAAG
CTACAATGGTATAGCTTCTGTGGTTTGCCATTTGAAGAACACGTCAGGGAAAGGGAGAAG
CTACAATGGTATAGCTTCTGTGGTTTGCCATTTGAAGAACACGTCAGGGAAAGGGAGAAG
CTACAATGGTATAGCTTCTGTGGTTTGCCATTTGAAGAACACGTCAGGGAAAGGGCGAAG
CTACAATGGTATAGCTTCTGTGGTTTGCCATTTGAAGAACACGTCAGGGAAAGGGCGAAG
CTACAATGGTATAGCTTCTGTGGTTTGCCATTTGAAGAACACGTCAGGGAAAGGGCGAAG

* 7040 * 7060 * 7080
CTTGTTTGGAGTCGGCTACAATTCTTTCATCATTACAAACCGACATTTATTTAAAGAGAA
CTTGTTTGGAGTCGGCTACAATTCTTTCATCATTACAAACCGACATTTATTTAAAGAGAA
CTTGTTTGGAGTCGGCTACAATTCTTTCATCATTACAAACCGACATTTATTTAAAGAGAA
CTTGTTTGGGGTCGGTTACAATTCTTTCATCATTACAAACCGACATTTATTTAAAGAGAA
CTTGTTTGGGGTCGGTTACAATTCTTTCATCATTACAAACCGACATTTATTTAAAGAGAA
CTTGTTTGGGGTCGGCTACAATTCTTTCATCATTACAAATCGACATTTATTTAAAGAGAA
CTTGTTTGGGGTCGGCTACAATTCTTTCATCATTACAAATCGACATTTATTTAAAGAGAA
CTTGTTTGGGGTCGGCTACAATTCTTTCATCATTACAAATCGACATTTATTTAAAGAGAA
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* 7100 * 7120 * 7140
CAATGGTGAACTCATTGTAAAATCCCAACATGGAAAGTTCGTTGTTAAAAACACTGCAAC
CAATGGTGAACTCATTGTAAAATCCCAACATGGAAAGTTCGTTGTTAAAAACACTGCAAC
CAATGGTGAACTCATTGTAAAATCCCAACATGGAAAGTTCGTTGTTAAAAACACTGCAAC
CAATGGTGAACTCATTGTGAAGTCCCAACATGGAAAGTTCGTTGTTAAAAACACTACAAC
CAATGGTGAACTCATTGTGAAGTCCCAACATGGAAAGTTCGTTGTTAAAAACACTACAAC
CAATGGTGAACTCATTGTGAAGTCCCAACATGGAAAGTTCGTTGTTAAAAACACTACAAC
CAATGGTGAACTCATTGTGAAGTCCCAACATGGAAAGTTCGTTGTTAAAAACACTACAAC
CAATGGTGAACTCATTGTGAAGTCCCAACATGGAAAGTTCGTTGTTAAAAACACTACAAC

* 7160 * 7180 * 7200
ACTCCGGCTAGCTCCAGTTGGCAAGACTGATCTTCTTATCATTAGGATGCCGAAGGACTT
ACTCCGGCTAGCTCCAGTTGGCAAGACTGATCTTCTTATCATTAGGATGCCGAAGGACTT
ACTCCGGCTAGCTCCAGTTGGCAAGACTGATCTTCTTATCATTAGGATGCCGAAGGACTT
ACTCCGGCTAGCTCCAGTTGGCAAGACTGATCTTCTTATCATTAGGATGCCGAAGGACTT
ACTCCGGCTAGCTCCAGTTGGCAAGACTGATCTTCTTATCATTAGGATGCCGAAGGACTT
ACTCCGGCTAGCTCCAGTTGGCAAGACTGATCTTCTTATCATTAGGATGCCAAAGGACTT
ACTCCGGCTAGCTCCAGTTGGCAAGACTGATCTTCTTATCATTAGGATGCCAAAGGACTT
ACTCCGGCTAGCTCCAGTTGGCAAGACTGATCTTCTTATCATTAGGATGCCAAAGGACTT

* 7220 * 7240 * 7260
TCCACCATTCCACAGCAGAGCAAGGTTCAGGGCCATGAAGGCTGGTGATAAGGTTTGTAT
TCCACCATTCCACAGCAGAGCAAGGTTCAGGGCCATGAAGGCTGGTGATAAGGTTTGTAT
TCCACCATTCCACAGCAGAGCAAGGTTCAGGGCCATGAAGGCTGGTGATAAGGTTTGTAT
TCCACCATTCCACAGCAGAGCAAGGTTCAGGGCCATGAAGGCTGGTGATAAGGTTTGTAT
TCCACCATTCCACAGCAGAGCAAGGTTCAGGGCCATGAAGGCTGGTGATAAGGTTTGTAT
TCCACCATTCCACAGCAGAGCAAGGTTCAGGGCCATGAAGGCTGGTGATAAAGTTTGTAT
TCCACCATTCCACAGCAGAGCAAGGTTCAGGGCCATGAAGGCTGGTGATAAGGTTTGTAT
TCCACCATTCCACAGCAGAGCAAGGTTCAGGGCCATGAAGGCTGGTGATAAGGTTTGTAT

* 7280 *i 7300 * 7320
GATTGGTGTTGATTATCAAGAAAATCATATTGCTAGTAAAGTGTCTGAAACTTCAATCAT
GATTGGTGTTGATTATCAAGAAAATCATATTGCTAGTAAAGTGTCTGAAACTTCAATCAT
GATTGGTGTTGATTATCAAGAAAATCATATTGCTAGTAAAGTGTCTGAAACTTCAATCAT
GATTGGCGTTGATTATCAAGAAAATCATATTGCTAGTAAAGTGTCTGAAACTTCAATCAT
GATTGGCGTTGATTATCAAGAAAATCATATTGCTAGTAAAGTGTCTGAAACTTCAATCAT
GATTGGCGTTGATTATCAAGAAAATCATATTGCTAGTAAAGTGTCTGAAACTTCAATCAT
GATTGGCGTTGATTATCAAGAAAATCATATTGCTAGTAAAGTGTCTGAAACTTCAATCAT
GATTGGCGTTGATTATCAAGAAAATCATATTGCTAGTAAAGTGTCTGAAACTTCAATCAT

* 7340 & 7360 * 7380
CAGTGAGGGTATGGGAGAATTTGGTTGCCATTGGATATCCACGAATGATGGCGATTGTGG
CAGTGAGGGTATGGGAGAATTTGGTTGCCATTGGATATCCACGAATGATGGCGATTGTGG
CAGTGAGGGTATGGGAGAATTTGGTTGCCATTGGATATCCACGAATGATGGCGATTGTGG
CAGTGAGGGTATGGGAGAATTTGGTTGCCATTGGATATCCACGAATGATGGCGATTGTGG
CAGTGAGGGTATGGGAGAATTTGGTTGCCATTGGATATCCACGAATGATGGCGATTGTGG
CAGTGAGGGTATGGGAGAATTTGGTTGCCATTGGATATCCACGAATGATGGCGATTGTGG
CAGTGAGGGTATGGGAGAATTTGGTTGCCATTGGATATCCACGAATGATGGCGATTGTGG
CAGTGAGGGTATGGGAGAATTTGGTTGCCATTGGATATCCACGAATGATGGCGATTGTGG

* 7400 * 7420 * 7440
CAATCCACTAGTTAGTGTCTCCGACGGATACATAGTGGGATTACACAGTCTGTCAACCTC
CAATCCACTAGTTAGTGTCTCCGACGGATACATAGTGGGATTACACAGTCTGTCAACCTC
CAATCCACTAGTTAGTGTCTCCGACGGATACATAGTGGGATTACACAGTCTGTCAACCTC
CAATCCACTAGTTAGTGTCTCCGACGGCTATATAGTGGGATTGCACAGTCTGTCAACCTC
CAATCCACTAGTTAGTGTCTCCGACGGCTATATAGTGGGATTGCACAGTCTGTCAACCTC
CAATCCACTAGTTAGTGTCTCCGACGGCTATATAGTGGGACTGCACAGTCTGTCAACCTC
CAATCCACTAGTTAGTGTCTCCGACGGCTATATAGTGGGACTGCACAGTCTGTCAACCTC
CAATCCACTAGTTAGTGTCTCCGACGGCTATATAGTGGGACTGCACAGTCTGTCAACCTC
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* 7460 * 7480 * 7500
AACCGGCGATCAGAATTTCTTTGCTAAAATACCAGCGTTCTTTGAAGAAAAGGTTCTTAA
AACCGGCGATCAGAATTTCTTTGCTAAAATACCAGCGTTCTTTGAAGAAAAGGTTCTTAA
AACCGGCGATCAGAATTTCTTTGCTAAAATACCAGCGTTCTTTGAAGAAAAGGTTCTTAA
AACCGGCGATCAGAATTTCTTTGCTAAGATACCAGAGTTCTTTGAAGAAAAGGTTCTCAG
AACCGGCGATCAGAATTTCTTTGCTAAGATACCAGAGTTCTTTGAGGAAAAGGTTCTCAG
AACCGGCGATCAGAATTTCTTTGCTAAGATACCAGAGTTCTTCGAAGAAAAGGTTCTCAA
AACCGGCGATCAGAATTTCTTCGCGAAGATACCAGAGTTCTTCGAAGAAAAGGTTCTCAA
AACCGGCGATCAGAATTTCTTCGCGAAGATACCAGAGTTCTTCGAAGAAAAGGTTCTCAA

* 7520 * 7540 * 7560
GCGGATTGATGATTTAACTTGGAGTAAACACTGGAGTTACAATATTAATGAATTGAGCTG
GCGGATTGATGATTTAACTTGGAGTAAACACTGGAGTTACAATATTAATGAATTGAGCTG
GCGGATTGATGATTTAACTTGGAGTAAACACTGGAGTTACAATATTAATGAATTGAGCTG
GCGGATTGATGATTTGGCTTGGAGTAAACACTGGAGCTACAATATCAATGAATTGAGCTG
GCGGATTGATGATTTTACTTGGAGTAAACACTGGAGCTACAATATCAATGAATTGAGCTG
GCGGATTGATGATTTGACTTGGAGTAAACACTGGAGCTACAATATCAATGAATTGAGCTG
GCGGATTGATGATTTGACTTGGAGTAAACACTGGAGCTACAATATCAATGAATTGAGCTG
GCGGATTGATGATTTGACTTGGAGTAAACACTGGAGCTACAATATCAATGAATTGAGCTG

* 7580 * 7600 * 7620
GGGGGGTTTGAAAGTGTGGGAGAGTCGACCAGAGGCTATATTCAATGCGCAGAAAGAGAT
GGGGGGTTTGAAAGTGTGGGAGAGTCGACCAGAGGCTATATTCAATGCGCAGAAAGAGAT
GGGGGGTTTGAAAGTGTGGGAGAGTCGACCAGAGGCTATATTCAATGCGCAGAAAGAGAT
GGGAGCTTTGAAAGTGTGGGATAGTCGACCAGAGGCTATATTCAATGCGCAGAAAGAGGT
GGGAGCTTTGAAAGTGTGGGATAGTCGACCAGAGGCTATATTCAATGCGCAGAAAGAGGT
GGGAGCTTTGAAAGTGTGGGATAGTCGACCAGAGGCTATATTCAATGCGCAGAAAGAGAT
GGGAGCTTTGAAAGTGTGGGATAGTCGACCAGAGGCTATATTCAATGCGCAGAAAGAGAT
GGGAGCTTTGAAAGTGTGGGATAGTCGACCAGAGGCTATATTCAATGCGCAGAAAGAGAT

* 7640 % 7660 * 7680
CAATCAGTTGAACGTTTTTGAGCAAAGTGGAAGTCGATGGCTTTTTGATAAGTTACACGG
CAATCAGTTGAACGTTTTTGAGCAAAGTGGAAGTCGATGGCTTTTTGATAAGTTACACGG
CAATCAGTTGAACGTTTTTGAGCAAAGTGGAAGTCGATGGCTTTTTGATAAGTTACACGG
CAATCAATTGAACGTTTTTGAGCAAAGTGGAAGTCGATGGCTCTTTGACAAGTTACACGG
CAATCAATTGAACGTTTTTGAGCAAAGTGGAAGTCGATGGCTCTTTGACAAGTTACACGG
CAATCAATTGAACGTTTTTGAGCAAAGTGGAAGTCGATGGCTTTTTGACAAGTTACACGG
CAATCAATTGAACGTTTTTGAGCAAAGTGGAAGTCGATGGCTTTTTGACAAGTTACACGG
CAATCAATTGAACGTTTTTGAGCAAAGTGGAAGTCGATGGCTTTTTGACAAGTTACACGG

* 7700 & 7720 * 7740
CAACCTTAAGGGAGTGAGCTCAGCTTCTAGCAATTTAGTCACGAAGCATGTTGTGAAAGG
CAACCTTAAGGGAGTGAGCTCAGCTTCTAGCAATTTAGTCACGAAGCATGTTGTGAAAGG
CAACCTTAAGGGAGTGAGCTCAGCTTCTAGCAATTTAGTCACGAAGCATGTTGTGAAAGG
CAACCTTAAGGGAGTGAGTTCAGCTTCTAGCAATTTAGTCACGAAGCACGTTGTGAAAGG
CAACCTTAAGGGAGTGAGTTCAGCTTCTAGCAATTTAGTCACGAAGCACGTTGTGAAAGG
CAACCTTAAGGGAGTGAGCTCAGCTTCTAGCAATTTAGTCACGAAGCATGTTGTGAAAGG
CAACCTTAAGGGAGTGAGCTCAGCTTCTAGCAATTTAGTCACGAAGCATGTTGTGAAAGG
CAACCTTAAGGGAGTGAGCTCAGCTTCTAGCAATTTAGTCACGAAGCATGTTGTGAAAGG

* 7760 * 7780 * 7800
CATCTGTCCCCTCTTCCGTAGCTACCTGGAGTGTAATGAGGAAGCCAAGACTTTCTTTAG
CATCTGTCCCCTCTTCCGTAGCTACCTGGAGTGTAATGAGGAAGCCAAGACTTTCTTTAG
AATCTGTCCCCTCTTCCGTAGCTACCTGGAGTGTAATGAGGAAGCCAAGACTTTCTTTAG
CATCTGTCCCCTCTTCCGTAGTTACCTGGAGTGTAATGAGGAAGCCAAGACTTTCTTTAG
CATCTGTCCCCTCTTCCGTAGTTACCTGGAGTGTAATGAGGAAGCCAAGACTTTCTTTAG
CATCTGTCCCCTCTTCCGTAGTTACCTGGAGTGTAATGAGGAAGCCAAGACTTTCTTTAG
CATCTGTCCCCTCTTCCGTAGTTACCTGGAGTGTAATGAGGAAGCCAAGACTTTCTTTAG
CATCTGTCCCCTCTTCCGTAGTTACCTGGAGTGTAATGAGGAAGCCAAGACTTTCTTTAG
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* 7820 * 7840 * 7860
TCCGCTAATGGGACACTATATGAAAAGTGTTCTAAGCAAGGAAGCATACGTTAAGGACTT
TCCGCTAATGGGACACTATATGAAAAGTGTTCTAAGCAAGGAAGCATACGTTAAGGACTT
TCCGCTAATGGGACACTATATGAAAAGTGTTCTAAGCAAGGAAGCATACGTTAAGGACTT
TCCGCTTATGGGACACTATATGAAAAGCGTTCTAAGCAAGGAAGCATACGTTAAGGACTT
TCCGCTTATGGGACACTATATGAAAAGCGTTCTAAGCAAGGAAGCATACGTTAAGGACTT
TCCGCTGATGGGACACTATATGAAAAGCGTTCTAAGCAAGGAAGCATACGTTAAGGACTT
TCCGCTGATGGGACACTATATGAAAAGCGTTCTAAGCAAGGAAGCATACGTTAAGGACTT
TCCGCTGATGGGACACTATATGAAAAGCGTTCTAAGCAAGGAAGCATACGTTAAGGACTT

* 7880 * 7900 * 7920
ATTGAAATACTCAAGTGACATAATTGTTGGTGAAGTTGACCACGACGTGTTTGAGGAAAG
ATTGAAATACTCAAGTGACATAATTGTTGGTGAAGTTGACCACGACGTGTTTGAGGAAAG
ATTGAAATACTCAAGTGACATAATTGTTGGTGAAGTTGACCACGACGTGTTTGAGGAAAG
ATTGAAATACTCAAGTGACATAATTGTTGGTGAAGTTGACCACGATGTGTTTGAGGAAAG
ATTGAAATACTCAAGTGACATAATTGTTGGTGAAGTTGACCACGATGTGTTTGAGGAAAG
ATTGAAATACTCAAGTGACATAATTGTTGGTGAAGTTGACCACGATGTGTTTGAGGAAAG
ATTGAAATACTCAAGTGACATAATTGTTGGTGAAGTTAACCACGATGTGTTTGAGGAAAG
ATTGAAATACTCAAGTGACATAATTGTTGGTGAAGTTGACCACGATGTGTTTGAGGAAAG

* 7940 * 7960 * 7980
TGTTGCACAAGTTGTCGAATTGCTAAACGACCACGAGTGTCCTGAACTCGAATACATCAC
TGTTGCACAAGTTGTCGAATTGCTAAACGACCACGAGTGTCCTGAACTCGAATACATCAC
TGTTGCACAAGTTGTCGAATTGCTAAACGACCACGAGTGTCCTGAACTCGAATACATCAC
TGTTGCACAAGTTGTCGAATTGCTAAACGACCACGAGTGTCCTGAACTCGAATACATCAC
TGTTGCACAAGTTGTCGAATTGCTAAACGACCACGAGTGTCCTGAACTCGAATACATCAC
TGTGGCACAAGTTGTCGAATTGCTAAATGACCACGAGTGTCCTGAACTTGAATACATCAC
TGTGGCACAAGTTGTCGAATTGCTAAATGACCATGAGTGTCCTGAACTTGAATACATCAC
TGTGGCACAAGTTGTCGAATTGCTAAATGACCACGAGTGTCCTGAACTTGAATACATCAC

* 8000 % 8020 * 8040
AGATAGCGAGGTCATCATACAAGCTCTAAATATGGATGCTGCTGTTGGGGCTTTGTACAA
AGATAGTGAGGTCATCATACAAGCTCTAAATATGGATGCTGCTGTTGGGGCTTTGTACAA
AGATAGCGAGGTCATCATACAAGCTCTAAATATGGATGCTGCTGTTGGGGCTTTGTACAA
AGATAGCGAGGTCATCATACAAGCTCTAAATATGGATGCTGCTGTTGGGGCTTTGTACAA
AGATAGCGAGGTCATCATACAAGCTCTAAATATGGATGCTGCTGTTGGGGCTTTGTACAA
AGATAGCGAGGTCATCATACAAGCTCTAAATATGGATGCTGCTGTTGGGGCTTTGTACAA
AGATAGCGAGGTCATCATACAAGCTCTAAATATGGATGCTGCTGTTGGGGCTTTGTACAA
AGATAGCGAGGTCATCATACAAGCTCTAAATATGGATGCTGCTGTTGGGGCTTTGTACAA

* 8060 3 8080 * 8100
AGGAAAGAAAAGAAAATATTTCGAAGGATCAACGGTTGAACACAGACATACTCTGGTGCG
AGGAAAGAAAAGAAAATATTTCGAAGGATCAACGGTTGAACACAGACATACTCTGGTGCG
AGGAAAGAAAAGAAAATATTTCGAAGGATCAACGGTTGAACACAGACATACTCTGGTGCG
AGGAAAGAAAAGAAAATATTTCGAAGGATCAACGGTTGAGCACAGACATACTCTTGTGCA
AGGAAAGAAAAGAAAATATTTCGAAGGATCAACGGTTGAGCACAGACATACTCTTGTGCA
AGGAAAGAAAAGAAAATATTTCGAAGGATCAACGGTTGAGCACAGACATACTCTTGTGCG
AGGAAAGAAAAGAAAATATTTCGAAGGATCAACGGTTGAGCACAGACATACTCTTGTGCG
AGGAAAGAAAAGAAAATATTTCGAAGGATCAACGGTTGAGCACAGACATACTCTTGTGCG

* 8120 * 8140 * 8160
GAAAAGTTGTGAGCGTTTGTATGTAGGGCGAATGGGTGTGTGGAATGGATCATTAAAGGC
GAAAAGTTGTGAGCGTTTGTATGTAGGGCGAATGGGTGTGTGGAATGGATCATTAAAGGC
GAAAAGTTGTGAGCGTTTGTATGTAGGGCGAATGGGTGTGTGGAATGGATCATTAAAGGC
GAAAAGTTGTGAGCGTCTGTATGAAGGGCGGATGGGTGTGTGGAACGGATCATTAAAGGC
GAAAAGTTGTGAGCGTCTGTATGAAGGGCGGATGGGTGTGTGGAACGGATCATTAAAGGC
GAAAAGTTGTGAGCGTCTGTATGAAGGGCGGATGGGTGTGTGGAACGGATCATTAAAGGC
GAAAAGTTGTGAACGTCTGTATGAAGGGCGGATGGGTGTGTGGAACGGATCATTAAAGGC
GAAAAGTTGTGAACGTCTGTATGAAGGGCGGATGGGTGTGTGGAACGGATCATTAAAGGC
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* 8180 * 8200 * 8220
CGAGCTGCGACCCGCAGAAAAAGTTCTGGCCAAAAAGACAAGATCTTTTACTGCGGCGCC
CGAGCTGCGACCCGCAGAAAAAGTTCTGGCCAAAAAGACAAGATCTTTTACTGCGGCGCC
CGAGCTGCGACCCGCAGAAAAAGTTCTGGCCAAAAAGACAAGATCTTTTACTGCGGCGCC
CGAGCTGCGACCCGCGGAAAAAGTTCTGCCCAAAAAGACAAGATCTTTCACTGCGGCGCC
CGAGCTGCGACCCGCGGAAAAAGTTCTGGCCAAAAAGACAAGATCTTTCACTGCGGCGCC
CGAGCTGCGACCCGCAGAAAAGTTCTGGCCCAAAAAGACAAGATCTTTCACTGCGGCTCC
CGAGCTGCGACCCGCAGAAAAAGTTCTGGCCAAAAAGACAAGATCTTTCACTGCGGCTCC
CGAGCTGCGACCCGCAGAAAAAGTTCTGGCCAAAAAGACAAGATCTTTCACTGCGGCTCC

* 8240 * 8260 * 8280
TCTCGATACCTTGCTGGGAGCCAAAGTTTGTGTTGATGATTTCAATAATTGGTTCTACAG
TCTCGATACCTTGCTGGGAGCCAAAGTTTGTGTTGATGATTTCAATAATTGGTTCTACAG
TCTCGATACCTTGCTGGGAGCCAAAGTTTGTGTTGATGATTTCAATAATTGGTTCTACAG
TCTCGACACTTTGCTGGGAGCCAAAGTTTGTGTTGATGATTTCAATAATTGGTTCTACAG
TCTCGACACTTTGCTGGGAGCCAAAGTTTGTGTTGATGATTTCAATAATTGGTTCTACAG
TCTCGACACTTTGCTGGGAGCCAAAGTTTGTGTTGATGATTTCAATAATTGGTTCTACAG
TCTCGACACTTTGCTGGGAGCCAAAGTTTGTGTTGATGATTTCAATAATTGGTTCTACAG
TCTCGACACTTTGCTGGGAGCCAAAGTTTGTGTTGATGATTTCAATAATTGGTTCTACAG

* 8300 * 8320 * 8340
CAAAAATATGGAGTGTCCTTGGACTGTTGGCATGACAAAGTTTTATAAGGGCTGGGATGA
CAAAAATATGGAGTGTCCTTGGACTGTTGGCATGACAAAGTTTTATAAGGGCTGGGATGA
CAAAAATATGGAGTGTCCTTGGACTGTTGGCATGACAAAGTTTTATAAGGGCTGGGATGA
CAAAAATATGGAGTGTCCTTGGACTGTTGGCATGACAAAGTTTTATAAAGGCTGGGACGA
CAAAAATATGGAGTGTCCTTGGACTGTTGGCATGACAAAGTTTTATAAAGGCTGGGACGA
CAAAAATATGGAGTGTCCTTGGACTGTTGGCATGACAAAGTTTTATAAAGGCTGGGACGA
CAAAAATATGGAGTGTCCTTGGACTGTTGGCATGACAAAGTTTTATAAAGGCTGGGACGA
CAAAAATATGGAGTGTCCTTGGACTGTTGGCATGACAAAGTTTTATAAAGGCTGGGACGA

* 8360 % 8380 * 8400
ATTCTTGAGAAAATTTCCTGATGGCTGGGTTTATTGTGATGCAGATGGATCTCAGTTTGA
ATTCTTGAGAAAATTTCCTGATGGCTGGGTTTATTGTGATGCAGATGGATCTCAGTTTGA
ATTCTTGAGAAAATTTCCTGATGGCTGGGTTTATTGTGATGCAGATGGATCTCAGTTTGA
ATTCTTGAGAAAATTTCCTGATGGCTGGGTTTATTGTGATGCAGATGGATCTCAGTTTGA
ATTCTTGAGAAAATTTCCTGATGGCTGGGTTTATTGTGATGCAGATGGATCTCAGTTTGA
ATTCTTGAGAAAATTTCCTGATGGCTGGGTTTATTGTGATGCAGATGGATCTCAGTTTGA
ATTCTTGAGAAAATTTCCTGATGGCTGGGTTTATTGTGATGCAGATGGATCTCAGTTTGA
ATTCTTGAGAAAATTTCCTGATGGCTGGGTTTATTGTGATGCAGATGGATCTCAGTTTGA

* 8420 k.3 8440 * 8460
TAGCTCTTTGACACCATATTTGCTTAATGCTGTGTTATCAATTCGACTGTGGGCTATGGA
TAGCTCTTTGACACCATATTTGCTTAATGCTGTGTTATCAATTCGACTGTGGGCTATGGA
TAGCTCTTTGACACCATATTTGCTTAATGCTGTGTTATCAATTCGACTGTGGGCTATGGA
TAGCTCTTTGACACCATATTTGCTTAATGCTGTGTTATCAATTCGACTGTGGGCTATGGA
TAGCTCTTTGACACCATATTTGCTTAATGCTGTGTTATCAATTCGACTGTGGGCTATGGA
TAGCTCTTTGACACCATATTTGCTTAATGCTGTGTTATCAATTCGACTGTGGGCTATGGA
TAGCTCTTTGACACCATATTTGCTTAATGCTGTGTTATCAATTCGACTGTGGGCTATGGA
TAGCTCTTTGACACCATATTTGCTTAATGCTGTGTTATCAATTCGACTGTGGGCTATGGA

* 8480 * 8500 * 8520
AGATTGGGACATTGGAGCTCAGATGCTTAAGAATCTATATGGAGAAATCACATACACACC
AGATTGGGACATTGGAGCTCAGATGCTTAAGAATCTATATGGAGAAATCACATACACACC
AGATTGGGACATTGGAGCTCAGATGCTTAAGAATCTATATGGAGAAATCACATACACACC
AGATTGGGATATTGGAGCTCAGATGCTTAAGAATCTATATGGAGAAATTACATACACACC
AGATTGGGATATTGGAGCTCAGATGCTTAAGAATCTATATGGAGAAATTACATACACACC
AGATTGGGATATTGGAGCTCAGATGCTTAAGAATCTATATGGAGAAATTACATACACACC
AGATTGGGATATTGGAGCTCAGATGCTTAAGAATCTATATGGAGAAATTACATACACACC
AGATTGGGATATTGGAGCTCAGATGCTTAAGAATCTATATGGAGAAATTACATACACACC
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* 8540 * 8560 * 8580
TATTTTGACACCTGACGGGACGATTGTCAAGAAATTCAAAGGGAATAATAGTGGTCAACC
TATTTTGACACCTGACGGGACGATTGTCAAGAAATTCAAAGGGAATAATAGTGGTCAACC
TATTTTGACACCTGACGGGACGATTGTCAAGAAATTCAAAGGGAATAATAGTGGTCAACC
TATTTTGACACCTGACGGGACGATTGTCAAGAAATTCAAAGGGAATAATAGTGGTCAACC
TATTTTGACACCTGACGGGACGATTGTCAAGAAATTCAAAGGGAATAATAGTGGTCAACC
TATTTTAACACCTGACGGGACGATTGTCAAGAAATTCAAAGGGAATAATAGTGGTCAGCC
TATTTTAACACCTGACGGGACGATTGTCAAGAAATTCAAAGGGAATAATAGTGGTCAGCC
TATTTTAACACCTGACGGGACGATTGTCAAGAAATTCAAAGGGAATAATAGTGGTCAGCC

* 8600 * 8620 * 8640
TTCAACAGTTGTCGATAACACACTGATGGTTTTAATCACAATGTATTACGCGCTACGCAA
TTCAACAGTTGTCGATAACACACTGATGGTTTTAATCACAATGTATTACGCGCTACGCAA
TTCAACAGTTGTCGATAACACACTGATGGTTTTAATCACAATGTATTACGCGCTACGCAA
TTCAACAGTTGTCGATAACACATTGATGGTTTTAATCACAATGTATTACGCGCTACGCAA
TTCAACAGTTGTCGATAACACATTGATGGTTTTAATCACAATGTATTACGCGCTACGCAA
TTCAACAGTTGTCGATAACACACTGATGGTTTTAATCACAATGTATTACGCGCTACGCAA
TTCAACAGTTGTCGATAACACACTGATGGTTTTAATCACAATGTATTACGCGCTACGCAA
TTCAACAGTTGTCGATAACACACTGATGGTTTTAATCACAATGTATTACGCGCTACGCAA

* 8660 * 8680 * 8700
GGCTGGTTACGACACAAAGGCTCAGGAGGATATGTGTGTGTTTTACATCAATGGTGATGA
GGCTGGTTACGACACAAAGGCTCAGGAGGATATGTGTGTGTTTTACATCAATGGTGATGA
GGCTGGTTACGACACAAAGGCTCAGGAGGATATGTGTGTGTTTTACATCAATGGTGATGA
GGCTGGTTACGACACAAAGGCTCAGGAGGACATGTGTGTGTTTTATATCAATGGTGATGA
GGCTGGTTACGACACAAAGGCTCAGGAGGACATGTGTGTGTTTTATATCAATGGTGATGA
GGCTGGTTACGACACAAAGGCTCAGGAGGACATGTGTGTGTTTTATATCAATGGTGATGA
GGCTGGTTACGACACAAAGGCTCAGGAGGACATGTGTGTGTTTTATATCAATGGTGATGA
GGCTGGTTACGACACAAAGGCTCAGGAGGACATGTGTGTGTTTTATATCAATGGTGATGA

* 8720 *; 8740 * 8760
TCTCTGTATTGCCATTCACCCGGATCATGAACATGTTCTTGACTCATTTTCCAGTTCATT
TCTCTGTATTGCCATCCACCCGGATCATGAACATGTTCTTGACTCATTTTCCAGTTCATT
TCTCTGTATTGCCATCCACCCGGATCATGAACATGTTCTTGACTCGTTTTCCAGTTCATT
TCTCTGTATTGCCATTCACCCGGATCATGAACATGTTCTTGACTCATTCTCTAGTTCATT
TCTCTGTATTGCCATCCACCCGGATCATGAACATGTTCTTGACTCATTCTCTAGTTCATT
TCTCTGTATTGCCATTCACCCGGATCATGAACATGTTCTTGACTCATTCTCTAGTTCATT
TCTCTGTATTGCCATCCACCCGGATCATGAACATGTTCTTGACTCATTCTCTAGTTCATT
TCTCTGTATTGCCATCCACCCGGATCATGAACATGTTCTTGACTCATTCTCTAGTTCATT

* 8780 % 8800 * 8820
TGCCGAGCTTGGACTTAAGTACGATTTCACTCAAAGGCACCGAAATAAACAAGATTTGTG
TGCCGAGCTTGGACTTAAGTACGATTTCACTCAAAGGCACCGAAATAAACAAGATTTGTG
TGCCGAGCTTGGACTTAAGTACGATTTCACTCAAAGGCACCGAAATAAACAAGATTTGTG
TGCTGAGCTTGGACTTAAGTACGATTTCACTCAAAGGCACCGAAATAAACAAGATTTGTG
TGCTGAGCTTGGACTTAAGTACGATTTCACTCAAAGGCACCGAAATAAACAAGATTTGTG
TGCTGAGCTTGGACTTAAGTACGATTTCACTCAAAGGCACCGAAATAAACAAGATTTGTG
TGCTGAGCTTGGACTTAAGTACGATTTCACTCAAAGGCACCGAAATAAACAAGATTTGTG
TGCTGAGCTTGGACTTAAGTACGATTTCACTCAAAGGCACCGAAATAAACAAGATTTGTG

* 8840 * 8860 * 8880
GTTCATGTCACATCGAGGTATTCTGATCGATGACATCTATATCCCCAAACTTGAACCTGA
GTTCATGTCACATCGAGGTATTCTGATCGATGACATCTATATCCCCAAACTTGAACCTGA
GTTTATGTCACATCGAGGTATTCTGATCGATGACATCTATATCCCCAAACTTGAACCTGA
GTTCATGTCACATCGAGGTATTCTGATCGATGACATCTATATCCCCAAACTTGAACCTGA
GTTCATGTCACATCGAGGTATTCTGATCGATGACATCTATATCCCCAAACTTGAACCTGA
GTTCATGTCACATCGAGGTATTCTGATCGACGACATCTATGTCCCCAAACTTGAACCTGA
GTTCATGTCACATCGAGGTATTCTGATCGACGACATCTATGTCCCCAAACTTGAACCTGA
GTTCATGTCACATCGAGGTATTCTGATCGACGACATCTATGTCCCCAAACTTGAACCTGA
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* 8900 * 8920 * 8940
AAGAATTGTGGCCATCCTTGAGTGGGATAAATCTAAGCTTCCAGAACATCGATTAGAAGC
AAGAATTGTGGCCATCCTTGAGTGGGATAAATCTAAGCTTCCAGAACATCGATTAGAAGC
AAGAATTGTGGCCATCCTTGAGTGGGATAAATCTAAGCTTCCAGAACATCGATTAGAAGC
AAGAATTGTGGCCATCCTTGAGTGGGATAAATCTAAGCTTCCAGAACATCGATTGGAAGC
AAGAATTGTGGCCATCCTTGAGTGGGATAAATCTAAGCTTCCAGAACATCGATTGGAAGC
AAGAATTGTGGCCATCCTTGAGTGGGATAAATCTAAGCTTCCAGAACATCGATTGGAAGC
AAGAATTGTGGCCATCCTTGAGTGGGATAAATCTAAGCTTCCAGAACATCGATTGGAAGC
AAGAATTGTGGCCATCCTTGAGTGGGATAAATCTAAGCTTCCAGAACATCGATTGGAAGC

* 8960 * 8980 * 9000
TATCACAGCAGCAATGATAGAGTCATGGGGATATGAGAAATTAACTCACCAGATCCGCAG
TATCACAGCAGCAATGATAGAGTCATGGGGATATGAGAAATTAACTCACCAGATCCGCAG
TATCACAGCAGCAATGATAGAGTCATGGGGATATGAGAAATTAACTCACCAGATCCGCAG
TATCACAGCAGCAATGATAGAGTCATGGGGATATGAGGAGTTAACGCACCAGATCCGCAG
TATCACAGCAGCAATGATAGAGTCATGGGGATATGAGGAGTTAACGCACCAGATCCGCAG
TATCACAGCAGCAATGATAGAGTCATGGGGATATGAGGAGTTAACGCACCAGATTCGCAG
TATCACAGCAGCAATGATAGAGTCATGGGGATATGAGGAGTTAACGCACCAGATTCGCAG
TATCACAGCAGCAATGATAGAGTCATGGGGATATGAGGAGTTAACGCACCAGATTCGCAG

* 9020 * 9040 * 9060
GTTCTATCAATGGGTGCTTGAGCAGGCTCCATTCAATGAATTAGCGACGCAGGGCAGGGC
GTTCTATCAATGGGTGCTTGAGCAGGCTCCATTCAATGAATTAGCGAAGCAGGGCAGGGC
GTTCTATCAATGGGTGCTTGAGCAGGCTCCATTCAATGAATTAGCGAAGCAGGGCAGGGC
GTTCTATCAATGGGTGCTTGAGCAGGCTCCATTCAATGAATTAGCGAAGCAGGGCAGGGC
GTTCTATCAATGGGTGCTTGAGCAGGCTCCATTCAATGAATTAGCGAAGCAGGGCAGGGC
GTTTTATCAATGGGTGCTTGAGCAGGCTCCATTCAATGAATTAGCGAAGCAGGGCAGGGC
GTTTTATCAATGGGTGCTTGAGCAGGCTCCATTCAATGAATTAGCGAAACAGGGCAGGGC
GTTTTATCAATGGGTGCTTGAGCAGGCTCCATTCAATGAATTAGCGAAGCAGGGCAGGGC

* 9080 % 9100 * 9120
TCCATATGTGTCTGAGGTTGGATTGAGACGCTTATACACTAGTAAGCGTGGGTCAATGGA
TCCATATGTGTCTGAGGTTGGATTGAGACGCTTATACACTAGTAAGCGTGGGTCAATGGA
TCCATATGTGTCTGAGGTTGGATTGAGACGCTTATACACTAGTAAGCGTGGGTCAATGGA
TCCATATGTGTCTGAGGTTGGATTGAGGCGCTTGTACACTAGTAAGCGTGGGTCAATGGA
TCCATATGTGTCTGAGGTTGGATTGAGGCGCTTGTACACTAGTAAGCGTGGGTCAATGGA
TCCATATGTGTCTGAGGTTGGATTGAGGCGCTTGTACACTAGTAAACGTGGGTCAATGGA
TCCATATGTGTCTGAGGTTGGATTGAGGCGCTTGTACACTAGTAAACGTGGGTCAATGGA
TCCATATGTGTCTGAGGTTGGATTGAGGCGCTTGTACACTAGTAAACGTGGGTCAATGGA

* 9140 .3 9160 * 9180
TGAATTGGAGGCCTACATAGATAAATACTTTGAGCGAGAAAGGGGAGATTCGCCTGAGCT
TGAATTGGAGGCCTACATAGATAAATACTTTGAGCGAGAAAGGGGAGATTCGCCTGAGCT
TGAATTGGAGGCCTACATAGATAAATACTTTGAGCGAGAAAGGGGAGATTCGCCTGAGCT
TGAATTGGAGGCCTACGTAGATAAATATTTTGAGCGAGAAAGGGGAGATTCACCTGAGCT
TGAATTGGAGGCCTACGTAGATAAATATTTTGAGCGAGAAAGGGGAGATTCACCTGAGCT
TGAATTGGAGGCCTACGTAGATAAATATTTTGAGCAAGAAAGGGGAGATTCACCTGAGCT
TGAATTGGAGGCCTACGTAAATAAATATTTTGAGCAAGAAAGGGGAGATTCACCTGAGCT
TGAATTGGAGGCCTACGTAGATAAATATTTTGAGCAAGAAAGGGGAGATTCACCTGAGCT

* 9200 * 9220 * 9240
ACTGGTGTATTACGAATCGAGAAGCACTGATGATCATCAGGTAACCTGTGGCAATAACAC
ACTGGTGTATTACGAATCGAGAAGCACTGATGATCATCAGGTAACCTGTGGCAATAACAC
ACTGGTGTATTACGAATCGAGAAGCACTGATGATCATCAGGTAACCTGTGGCAATAACAC
ATTGGTGTATCATGAATCGAGAAGCACTGATGATCATCAGTCAACCTGCGGCAGTAACAC
ATTGGTGTATCATGAATCGAGAAGCACTGATGATCATCAGTCAACCTGCGGCAGTAACAC
ACTGGTGTATCATGAATCGAGAAGCATTGATGATCATCAGTCAACCTGCGGCAGTAACAC
ACTGGTGTATCATGAATCGAGAAGCATTGATGATCATCAGTCAACCTGCGGCAGTAACAC
ACTGGTGTATCATGAATCGAGAAGCATTGATGATCATCAGTCAACCTGCGGCAGTAACAC
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* 9260 * 9280 * 9300
ACATGTGTTTCACCAGTCCAAGAATGAAGCTGTGGATGCTGGTTTGAATGAGAAGCTCAA
ACATGTGTTTCACCAGTCCAAGAATGAAGCTGTGGATGCTGGTTTGAATGAGAAGCTCAA
ACAGGTGTTTCACCAGTCCAAGAATGAAGCTGTGGATGCTGGTTTGAATGAGAAGCTCAA
ACATGTGTTTCACCAATCCAAGAGTGAAGCTGTGGATGCTGGTTTGAATGAGAAGCTCAA
ACATGTGTTTCACCAATCCAAGAGTGAAGCTGTGGATGCTGGTTTGAATGAGAAGCTCAA
ACATGTGTTTCACCAGTCTAAGAGTGAAGCTGTGGATGCTGGTCTGAATGAGAAGCTCAA
ATATGTGTTTCACCAGTCCAAGAGTGAAGCTGTGGATGCTGGTCTGAATGAGAAGCTCAA
ACATGTGTTTCACCAGTCCAAGAGTGAAGCTGTGGATGCTGGTCTGAATGAGAAGCTCAA

* 9320 * 9340 * 9360
AGAAAAAGAAAAACAGAAAGAAAAAGAAAAAGACAAACAAAAAGATAAAAACAATGATGG
AGAAAAAGAAATACAGAAAGAAAAAGAAAANAGACAAACAAAAAGATAAAAACAATGATGG
AGAAAAAGAAATACAGAAAGAAAAAGAAAAAGACAAACAAAAAGATAAAAACAATGATGG
AGAAAAAGAAAAACAGAAAGAAAAAGAAAANAGACAAACAAAAAGATAAAGACAATGATGG
AGAAAAAGAAAAACAGAAAGAAAAAGAAAANAGACAAACAAAAAGATAAAGACAATGATGG
AGAAAAAGAAAAACAGAAAGAAAAAGAAAAAGACAAACAAAAAGATAAAGACAATGATGG
AGAAAAAGAAAAACAGAAAGAAAAAGAAAANAGACAAACAAAAAGATAAAGACAATGATGG
AGAAAAAGAAAAACAGAAAGAAAAAGAAAANAGACAAACAAAAAGATAAAGACAATGATGG

* 9380 * 9400 * 9420
AGCTAGTGACGGAAACGATGTGTCAACTAGCACAAAAACTGGAGAGAGGGATAGAGATGT
AGCTAGTGACGGAAACGATGTGTCAACTAGCACAAAAACTGGAGAGAGGGATAGAGATGT
AGCTAGTGACGGAAACGATGTGTCAACTAGCACAAAAACTGGAGAGAGGGATAGAGATGT
AGCTAGTGACGGAAACGATGTGTCAACTAGCACAAAAACTGGAGAGAGGGATAGAGACGT
AGCTAGTGACGGAAACGATGTGTCAACTAGCACAAAAACTGGAGAGAGGGATAGAGACGT
AGCTAGTGACGGAAACGATGTGTCAACTAGCACAAAAACTGGAGAGAGGGATAGAGACGT
AGCTAGTGACGGAAACGATGTGTCAACTAGCACAAAAACTGGAGAGAGGGATAGAGACGT
AGCTAGTGACGGAAACGATGTGTCAACTAGCACAAAANCTGGAGAGAGGGATAGAGACGT

* 9440 *; 9460 * 9480
CAATGCCGGAACTAGTGGATCTTTCACTGTTCCGAGGATAAAGTCATTTACTGATAAGAT
CAATGCCGGAACTAGTGGATCTTTCACTGTTCCGAGGATAAAGTCATTTACTGATAAGAT
CAATGCCGGAACTAGTGGATCTTTCACTGTTCCGAGGATAAAGTCATTTACTGATAAGAT
CAATGCCGGAACTAGTGGAACTTTCACTGTTCCGAGGATAAAGTCATTTACTGATAAGAT
CAATGCCGGAACTAGTGGAACTTTCACTGTTCCGAGGATAAAGTCATTTACTGATAAGAT
CAATGCCGGAACTAGTGGAACTTTCACTATTCCGAGGATAAAGTCATTTACTGATAAGAT
CAATGCCGGAACTAGTGGAACTTTCACTGTTCCGAGGATAAAGTCATTTACTGATAAGAT
CAATGCCGGAACTAGTGGAACTTTCACTGTTCCGAGGATAAAGTCATTTACTGATAAGAT

* 9500 % 9520 * 9540
GAATTTACCAAGAATTAAAGGAAAAACTGTCCTTAATTTAAATCATCTTCTTCAGTATAA
GAATTTACCAAGAATTAAAGGAAAAACTGTCCTTAATTTAAATCATCTTCTTCAGTATAA
GAATTTACCAAGAATTAAAGGAAAAACTGTCCTTAATTTAAATCATCTTCTTCAGTATAA
GATTTTACCAAGAATCAAAGGAAAAACTGTCCTTAATTTAAATCATCTTCTTCAGTATAA
GATTTTACCAAGAATCAAAGGAAAAACTGTCCTTAATTTAAATCATCTTCTTCAGTATAA
GATTTTACCGAGAATTAAAGGAAAAACTGTCCTTAATTTAAATCATCTTCTTCAGTATAA
GATTTTACCGAGAATTAAAGGAAAAACTGTCCTTAATTTAAATCATCTTCTTCAGTATAA
GATTTTACCGAGAATTAAAGGAAAAACTGTCCTTAATTTAAATCATCTTCTTCAGTATAA

* 9560 * 9580 * 9600
TCCGCAACAAATTGACATCTCAAACACTCGTGCCACTCAAGCTCAATTTGAGAAGTGGTA
TCCGCAACAAATTGACATCTCAAACACTCGTGCCACTCAATCTCAATTTGAGAAGTGGTA
TCCGCAACAAATTGACATCTCAAACACTCGTGCCACTCAATCTCAATTTGAGAAGTGGTA
TCCGCAACAAATTGACATCTCAAACACTCGTGCCACTCAATCTCAATTTGAGAAGTGGTA
TCCGCAACAAATTGACATCTCAAACACTCGTGCCACTCAATCTCAATTTGAGAAGTGGTA
TCCGCAACAAATTGACATCTCAAACACTCGTGCCACTCAATCTCAATTTGAGAAGTGGTA
TCCGCAACAAATTGACATCTCAAACACTCGTGCCACTCAATCTCAATTTGAGAAGTGGTA
TCCGCAACAAATTGACATCTCAAACACTCGTGCCACTCAATCTCAATTTGAGAAGTGGTA
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* 9620 * 9640 * 9660
TGAGGGAGTGAGAAGTGATTATGGCCTTAATGATAACGAAATGCAAGTAATGTTAAATGG
TGAGGGAGTGAGAAGTGATTATGGTCTTAATGATAACGAAATGCAAGTAATGTTAAATGG
TGAGGGAGTGAGAAGTGATTATGGTCTTAATGATAACGAAATGCAAGTAATGTTAAATGG
TGAGGGAGTGAGAAATGATTATGGCCTTAATGATAACGAAATGCAAGTAATGTTAAATGG
TGAGGGAGTGAGAAATGATTATGGCCTTAATGATAACGAAATGCAAGTAATGTTAAATGG
TGAGGGAGTGAGGAATGATTATGGCCTTAATGATAACGAAATGCAAGTAATGTTAAATGG
TGAGGGAGTGAGGAATGATTATGGCCTTAATGATAACGAAATGCAAGTAATGTTAAATGG
TGAGGGAGTGAGGAATGATTATGGCCTTAATGATAACGAAATGCAAGTAATGTTAAATGG

* 9680 * 9700 * 9720
TTTGATGGTTTGGTGTATCGAAAATGGTACATCTCCAGACATATCTGGTGTCTGGGTGAT
TTTGATGGTTTGGTGTATCGAAAATGGTACATCTCCAGACATATCTGGTGTCTGGGTGAT
TTTGATGGTTTGGTGTATCGAAAATGGTACATCTCCAGACATATCTGGTGTCTGGGTGAT
TTTGATGGTTTGGTGTATCGAAAATGGTACATCTCCAGACATATCTGGTGTCTGGGTAAT
TTTGATGGTTTGGTGTATCGAAAATGGTACATCTCCAGACATATCTGGTGTCTGGGTAAT
TTTGATGGTTTGGTGTATCGAAAATGGTACATCTCCAGACATATCTGGTGTCTGGGTAAT
TTTGATGGTTTGGTGTATCGAAAATGGTACATCTCCAGACATATCTGGTGTCTGGGTAAT
TTTGATGGTTTGGTGTATCGAAAATGGTACATCTCCAGACATATCTGGTGTCTGGGTAAT

* 9740 * 9760 * 9780
GATGGATGGGGAAACCCAAGTTGATTATCCTATTAAACCTTTGATTGAACACGCAACTCC
GATGGATGGGGAAACCCAAGTTGATTATCCTATTAAACCTTTGATTGAACACGCAACTCC
GATGGATGGGGAAACCCAAGTTGATTATCCTATTAAACCTTTGATTGAACACGCAACTCC
GATGGATGGGGAAACCCAAGTTGATTATCCTATTAAACCTTTGATTGAACACGCAACTCC
GATGGATGGGGAAACCCAAGTTGATTATCCTATTAAACCTTTGATTGAACACGCAACTCC
GATGGATGGGGAAACCCAAGTTGATTATCCTATTAAACCTTTGATTGAACACGCAACTCC
GATGGATGGGGAAACCCAAGTTGATTATCCTATTAAACCTTTGATTGAACACGCAACTCC
GATGGATGGGGAAACCCAAGTTGATTATCCTATTAAACCTTTGATTGAACACGCAACTCC

* 9800 % 9820 * 9840
TTCATTTAGGCAAATCATGGCTCACTTCAGTAACGCGGCAGAGGCATACATCGCAAAAAG
TTCATTTAGGCAAATCATGGCTCACTTCAGTAACGCGGCAGAGGCATACATCGCAAAAAG
TTCATTTAGGCAAATCATGGCTCACTTCAGTAACGCGGCAGAGGCATACATCGCAAAAAG
TTCATTTAGGCAAATCATGGCTCACTTCAGTAACGCGGCAGAGGCATACATCGCAAAAAG
TTCATTTAGGCAAATCATGGCTCACTTCAGTAACGCGGCAGAGGCATACATCGCAAAAAG
TTCATTTAGGCAAATCATGGCTCACTTCAGTAACGCGGCAGAGGCATACATCGCAAAAAG
TTCATTTAGGCAAATCATGGCTCACTTCAGTAACGCGGCAGAGGCATACATCGCAAAAAG
TTCATTTAGGCAAATCATGGCTCACTTCAGTAACGCGGCAGAGGCATACATCGCAAAAAG

* 9860 % 9880 * 9900
GAATGCCACTGAGAGGTACATGCCGCGGTATGGAATCAAGAGAAATTTGACTGACATTAG
GAATGCAACTGAGAGGTACATGCCGCGGTATGGAATCAAGAGAAATTTGACTGACATTAG
GAATGCAACTGAGAGGTACATGCCGCGGTATGGAATCAAGAGAAATTTGACTGACATTAG
AAATGCAACTGAGAGGTACATGCCGCGGTATGGAATCAAGAGAAATTTGACTGACATTAG
AAATGCAACTGAGAGGTACATGCCGCGGTATGGAATCAAGAGAAATTTGACTGACATTAG
GAATGCCACTGAGAGGTACATGCCGCGGTATGGAATCAAGAGAAATCTGACTGACATTAG
GAATGCAACTGAGAGGTACATGCCGCGGTATGGAATCAAGAGAAATCTGACTGACATTAG
GAATGCAACTGAGAGGTACATGCCGCGGTATGGAATCAAGAGAAATCTGACTGACATTAG

* 9920 * 9940 * 9960
TCTCGCTAGATATGCTTTCGATTTCTATGAGGTGAATTCGAAAACACCTGATAGGGCTCG
TCTCGCTAGATATGCTTTCGATTTCTATGAGGTGAATTCGAAAACACCTGATAGGGCTCG
TCTCGCTAGATATGCTTTCGATTTCTATGAGGTGAATTCGAAAACACCTGATAGGGCTCG
TCTCGCTAGATATGCTTTCGATTTCTATGAGGTGAATTCGAAAACACCTGATAGGGCTCG
TCTCGCTAGATATGCTTTCGATTTCTATGAGGTGAATTCGAAAACACCTGATAGGGCTCG
TCTCGCTAGATATGCTTTCGATTTCTATGAGGTAAATTCGAAAACACCTGATAGGGCTCG
TCTCGCTAGATATGCTTTCGATTTCTATGAGGTAAATTCGAAAACACCTGATAGGGCTCG
TCTCGCTAGATATGCTTTCGATTTCTATGAGGTAAATTCGAAAACACCTGATAGGGCTCG
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* 9980 * 10000 * 10020
TGAAGCTCATATGCAGATGAAGGCTGCAGCGCTGCGCAATGCTAATCGCAGAATGTTTGG
TGAAGCTCATATGCAGATGAAGGCTGCAGCGCTGCGCAATGCTAATCGCAGAATGTTTGG
TGAAGCTCATATGCAGATGAAGGCTGCAGCGCTGCGCAATGCTAATCGCAGAATGTTTGG
TGAAGCTCATATGCAGATGAAGGCTGCAGCGCTGCGCAATGCTAATCGCAGAATGTTTGG
TGAAGCTCATATGCAGATGAAGGCTGCAGCGCTGCGCAATGCTAATCGCAGAATGTTTGG
TGAAGCTCATATGCAGATGAAGGCTGCAGCGCTGCGCAATGCTAATCGCAGAATGTTTGG
TGAAGCTCATATGCAGATGAAGGCTGCAGCGCTGCGCAATGCTAATCGCAGAATGTTTGG
TGAAGCTCATATGCAGATGAAGGCTGCAGCGCTGCGCAATGCTAATCGCAGAATGTTTGG

* 10040 * 10060 * 10080
AATGGACGGCAGTGTCAGTAACAAGGAAGAAAACACGGAGAGACACACAGTGGAAGATGT
AATGGACGGCAGTGTCAGTAACAAGGAAGAAAATACGGAGAGACACACAGTGGAAGATGT
AATGGACGGCAGTGTCAGTAACAAGGAAGAAAATACGGAGAGACACACAGTGGAAGATGT
AATGGACGGCAGTGTCAGTAACAAGGAAGAAAACACGGAGAGACACACAGTGGAAGATGT
AATGGACGGCAGTGTCAGTAACAAGGAAGAAAACACGGAGAGACACACAGTGGAAGATGT
AATGGACGGCAGTGTCAGTAACAAGGAAGAAAACACGGAGAGACACACAGTGGAAGATGT
AATGGACGGCAGTGTCAGTAACAAGGAAGAAAACACGGAGAGACACACAGTGGAAGATGT
AATGGACGGCAGTGTCAGTAACAAGGAAGAAAACACGGAGAGACACACAGTGGAAGATGT

* 10100 * 10120 * 10140
CAACAGAGACATGCACTCTCTCCTGGGTATGCGCAATTGAATACTCGCGCTAGTGTGTTC
CAACAGAGACATGCACTCTCTCCTGGGTATGCGCAATTGAATACTCGCGCTAGTGTGTTC
CAACAGAGACATGCACTCTCTCCTGGGTATGCGCAATTGAATACTCGCGCTAGTGTGTTC
CAACAGAGACATGCACTCTCTCCTGGGTATGCGCAATTGAATACTCGCGCTAGTGTGTTC
CAACAGAGACATGCACTCTCTCCTGEGTATGCGCAATTGAATACTCGCGCTAGTGTGTTC
CAACAGAGACATGCACTCTCTCCTGGGTATGCGCAATTGAATACTCGCGCTAGTGTGTTC
CAACAGAGACATGCACTCTCTCCTGGGTATGCGCAATTGAATACT CGCGCTAGTGTGTTC
CAACAGAGACATGCACTCTCTCCTGGGTATGCGCAATTGAATACTCGCGCTAGTGTGTTC

* 10160 * 10180 * 10200
GTCGGGCCTGGCTCGACCCTGTTTCACCTTATAATACTATGTAAGCATTTAAATACAGTG
GTCGGGCCTGGCTCGACCCTGTTTCACCTTATAATACTATGTAAGCATCTGAATATAGTG
GTCGGGCCTGGCTCGACCCTGTTTCACCTTATAATACTATGTAAGCATCTGAATATAGTG
GTCGGGCCTGGCTCGACCCTGTTTCACCTTATAATACTATGTAAGCATTTAAATACAGTG
GTCGGGCCTGGCTCGACCCTGTTTCACCTTATAATACTATGTAAGCATTTAAATACAGTG
GTCGGGCCTGGCTCGACCCTGTTTCACCTTATAATACTATGTAAGCATTTAAATACAGTG
GTCGGGCCTGGCTCGACCCTGTTTCACCTTATAATACTATGTAAGCATTTAAATACAGTG
GTCGGGCCTGGCTCGACCCTGTTTCACCTTATAATACTATGTAAGCATTTAAATACAGTG

* 10220 .3 10240 * 10260
TGGCTGTGCCATCGCTTCTATTTTATAGTGAGGGTAGCCCTCCGTGCTTTTAGTGTTATT
TGGCTGTGCCACCGCTTATATTTTACAGAGAGGGTAGCCCTCCGTGCTTTTAGTGTTATT
TGGCTGTGCCACCGCTTATATTTTACAGAGAGGGTAGCCCTCCGTGCTTTTAGTGTTATT
TGGCTGTGCCATCGCTTCTATTTTATAGTGAGGGTAGCCCTCCGTGCTTTTAGTGTTATT
TGGCTGTGCCATCGCTTTTATTTTATAGTGAGGGTAGCCCTCCGTGCTTTTAGTGTTATT
TGGCTGTGCCATCGCTTTTATTTTATAGTGAGGGTAGCCCTCCGTGCTTTTAGTGTTATT
TGGCTGTGCCATCGCTTTTATTTTATAGTGAGGGTAGCCCTCCGTGCTTTTAGTGTTATT
TGGCTGTGCCATCGCTTTTATTTTATAGTGAGGGTAGCCCTCCGTGCTTTTAGTGTTATT

* 10280 * 10300 * 10320
CGAGTTCTTTGAGTCTCCATACAATGTGGGTGGCCCACGCGCTATTCGAGCCTCTTGGAA
CGAGTTCTTTGAGTCTCCATACAATGTGGGTGGCCCACGCGCTATTCGAGCCTCTTGGAA
CGAGTTCTTTGAGTCTCCATACAATGTGGGTGGCCCACGCGCTATTCGAGCCTCTTGGAA
CGAGTTCTTTGAGTCTCCATACAATGTGGGTGGCCCACGCGCTATTCGAGCCTCTTGGAA
CGAGTTCTTTGAGTCTCCATACAATGTGGGTGGCCCACGCGCTATTCGAGCCTCTTGGAA
CGAGTTCTTTGAGTCTCCATACAATGTGGGTGGCCCACGCGCTATTCGAGCCTCTTGGAA
CGAGTTCTTTGAGTCTCCATACAATGTGGGTGGCCCACGCGCTATTCGAGCCTCTTGGAA
CGAGTTCTTTGAGTCTCCATACAATGTGGGTGGCCCACGCGCTATTCGAGCCTCTTGGAA
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SMN
pN-P
PN-A

pM-P
DF

pD-P
pD-T

TGAGAG
TGAGAG
TGAGAG
TGAGAG
TGAGAG
TGAGAG
TGAGAG
TGAGAG
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