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Abstract

This research was conducted to study the wastewater treatment parameters
which consisted of BOD, COD, TKN, total phosphorus, lipid and oil, and suspended solid (SS)
from the primary treatment with the UASB (Upflow Anaerobic Sludge Blanket) before pass
through the activated sludge process (aerobic water treatment) of the first industry. We found that
the capacity of suspended solid treatment was at average of 10.13% except on the 3" month that
increased to 44.09% correlated with the other parameters such as BOD, COD and TKN which
showed the capacity at 27.93, 50.0 and 15.0%, respectively. For the second industry, the
wastewater treatment capacity of the 1" and 2™ month showed low capacity in all parameters. For
the third industry, we found that wastewater treatment capacity showed at high level in all
parameters at 42.43, 46.05, 71.72, 36.90 and 39.1% for BOD, COD, SS, TKN and total
phosphorus, respectively.

The bacterial diversity wastewater treatment was studied by using molecular
biology technique. The samples were collected from two systems which consisted of UASB
(anaerobic) from the third industry and activated sludge process (aerobic) from the first and
second industries. Bacteria from these samples were DNA extracted, PCR amplification and
cloned the 16S ribosomal RNA (16S rRNA) in Esccherichia coli. From the rapid sized screening,
a total of 55 clones were selected from UASB and 51 clones were selected from activated sludge
process. All of these clones were followed by DNA sequencing, homology search with GenBank
database. Analysis using a phylogenetic tree indicated that bacteria in UASB containted major 3
groups consisting of Low G+C Gram-positive bacteria or LGCGPB (22 clones), Synergistic
bacteria (16 clones) and Proteobacteria (11 clones) and minor bacteria in High G+C Gram-
positive bacteria group (2 clones) Planctomycete group (1 clone) Cytophage-Flexibacter-
Bacteroides group (1 clone) and unknown bacteria (1 clone). For the bacteria in activated
sludge process, there is only one major group of bacteria contained in Proteobacteria group (49

clones) and the remainder of two clones were identified as LGCGPB and green sulfur bacteria.

Key words: Waste water treatment, Molecular biological technique
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1 A4 28.85 49.01 2.17 48.49 56.89
2 Gy 17.43 51.06 2.35 51.34 94.03
3 Gy 9.79 48.62 0.86 60.92 114.88
4 Gy 6.14 28.51 3.34 47.46 63.34
5 GF 6.36 45.11 3.56 172.23 246.04
6 GF 531 25.58 3.89 3.9 10.04
7 il 14.14 25.78 0.64 47.51 82.55
8 domp - 361 16.49 1.92 2.69 11.04
9 Yo 426 28.28 0.00 4.71 21.50
10 il 6.56 29.27 3.33 105.73 134.92
11 il 34.79 22.18 0.55 19.13 26.96
12 damiln 1162 31.27 1.34 23.46 39.10
13 damiln 167 30.75 3.04 58.01 82.88
14 damiln 2679 40.09 2.45 78.25 97.81
15 damiln  59.69 25.45 0.95 70.67 86.70
16 dawmiln 143 27.68 2.16 92.11 129.95
17 13U 42.93 26.18 2.00 107.23 172.13
18 13U 22.14 35.01 1.28 115.19 175.31
19 13U 4.59 35.50 2.07 69.05 144.97
20 34 13.39 49.59 3.33 216.97 280.56
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COD mg/1 5,250 873

SS mg/1 371 119
TDS g NaCl/l 46 17

cr g/l 27 10
s0,” mg/l 1,240 164
TKN mg N/1 747 128
T-P mg P/1 5 5

1341: Dan (2000)
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msiines Hie miFlumseenuuy
pH - 6.3-7.8
Hydraulic retention time; HRT G]?’ ’JI?N; hr 4-20
Organic loading rate; OLR Kg COD/m’.d 0.4-3.6
QUNAN °C 20-55
COD:N:P - 600:5:1

nn: aaudasan Tchobanoglous ez al. (2004); Habeeb et al. (2010)
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118 (Chowdhury et al., 2010) Uszansnmlumsiiniavesszuy UASB Wumswsinuuy 1y

I¥00n%HaY ¥1A250A1 BOD:N:P 191171 100:1.1:0.2 a5 1U11117aA1311A1 COD:N:P 1111

600:5:1 (Tchobanoglous et al., 2004)
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a 4
Bunaasounis
a %‘ { 1 . { 1 o %
Tagdn@riudeiiin1 COD loading MFUN51MIAR852 DY UASB 1d2 521

aananvziilszd@nimwlunsanni COD loading 90 — 95% 1o COD loading 0811324 12 -

20 kg COD/m’digaivigh 30 — 35 °C uamniszansmmlumsiniadosnii 90% uazil

Rl

9 [ %‘

=N Y =) A o Y !91’1 A 3
Fnuaznousenuiniouiuiioanuin deslinsmueasns Ivaldnnvuieiumsan
v < = Y . 2 v Y
ANuruIiNveuliaaznou 39 uralial COD  loading g9vu Tagn1ndeanis iy
YszgAnsninlunisthiia 85-95% d113UszUD UASB Ngangil 30°C A1 COD loading 1ag

Jadoaae arithe laudansei 6

a

M1319 6 A1 COD loading NNUszaNTAWIUNMIIA 85-95% F11TUIEUY UASB NQaingil

U

30°C
Volumetric loading, kg COD/m’d
Fraction as
Wastewater Granular sludge Granular sludge
particulate Flocculent
COD (mg/L) with high TSS with little TSS
COD sludge
removal removal
1000-2000 0.10-0.30 2-4 2-4 8-12
0.30-0.60 2-4 2-4 8-14
0.60-1.00 na na na
2000-6000 0.10-0.30 3-5 3-5 12-18
0.30-0.60 4-8 2-6 12-24
0.60-1.00 4-8 2-6 na
6000-9000 0.10-0.30 4-6 4-6 15-20
0.30-0.60 5-7 3-7 15-24
0.60-1.00 6-8 3-8 na
9000-18,000 0.10-0.30 5-8 4-6 15-24
0.30-0.60 na 3-7 na
0.60-1.00 na 3-7 na

fan: Tchobanoglous et al. (2004)
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ATNUANNITINITODINUUU G]f\iﬂ'J”l?Jﬁ']u”I"lWﬂ‘UuTHWEJ1$ﬁ3J AITITUDINIT 1 m/hr Tﬂﬂﬂ1§

1 Y
ponuuuilu llanuansen 7 aeil

< 3 @ a 4
N3N 7 mm&iﬂumiulﬁammm uazmmqwmmﬂgﬂim

R Y . 8A31M3 IMadu (m/h) ANgaueanatljnsal (m)
yUAUDU Y : 5 : 5
PN nay PN nay
COD nearly 100% soluble 1.0-3.0 L.5 6-10 8
COD partially soluble 1.0-1.25 1.0 3-7 6
Domestic wastewater 0.8-1.0 0.7 3-5 5

A: Tchobanoglous et al. (2004)

[ a J
YSnasvesnalgnsas
[ a L4 a =y a A o %‘
myeenuuualnsalazinisanain Usmaasdunsd onsims liaveaih
A a A Y ~ a a o v 3 o Y
nazilsz@namvesszuundesns Tashlszd@nsamvesnmniiniaiudeainnsag ldain
NUIUVBINZNBY tazFIwIandIllszanTawlumsmaved Tasnnugevedninisey

FEHUIN 4.0-4.8 m UATTIUANAZABUAITIZYY 1.5-1.6 m (NTUAIVANNANY, 2545)
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FINAWIUNADINITUUAD A1TOUNITIHITOAUAATN (substrate) WO UHAT1NNAOMT
{ < o { PRI A s
wasu Tuesnidululasy vazmsnlasululasiiduma luTaswu Taelluasnoon led

o J 3 (J . .
wag luasa-eon lod Huansdsznoudinaid (intermediate compound)

a

Ugnzond luadinduwiul§isoriannsamisalulasnuldedeauysal
v

a

o v a =

Aaan a FY d’! 1 Yy 9 @ Ja 3 o
Iﬂﬁlﬂ{]ﬂiﬁﬂ‘ﬂ%mﬂqﬂuuﬂluﬂg ‘Uﬂ?ﬁJL%N%uﬂlﬂﬂﬂﬂiﬁﬂlﬁﬂﬂﬁ@u (Fuaesn) Hagyaunsy

Y < a
ﬂ’lfﬂ@lﬁﬂ’lﬁgu@uﬂﬂ%’ﬂ

5.3.2 szuuiari@ssuuaznewssiinamseanesa

%‘ =) = [ i‘ [ 1 %’ =) Y A
undealszaniaseanedaluiloued 15u undeainernstiuGou
TagWoavoFavzogluglveseamlanatsgiuuy 1wu eof Inveaa nowaudwoala

Y 1
uazessuniinvoala (eaTw'latla haaveamanaziindleInd) Sludu Taonguind
P 9 '
Woala uazeesuniinveammavzduiloulmindogeiefovaz 70 Aurvesarsveaila

v Aa = o ) v A o v I v A
Ma1liAe 9I915e Youdaz a1 TIIza N Tasmwized 1 gInasnvlen Woawesmiuiladen
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o w a wg‘JdQJ

af L% %’ = o % cv g =S 1 1
diagveansna glnsilingului daiuvsdesdimsthiaaseanesaluindeneuilaes
[ 1 %’ é o % [ 9 an = Y [
asguradtinassae Fan1stinfaneansFaa183T N9 INARI0 AN T VIUMS 2
g’z Y] a A ~ 19 Y a . Y] [ A 9
Tuaou (Fimsa, 2538) Ao szuu lil¥oonFau (anacrobic system) adunUTTUVN ]S
DONFIIU (aerobic system) FI5zUUMIHoeaatonuy 31¥00nFaU (anaerobic system) Ao
1 Aa A 9 9 a o =< a ~ J 9 4 [
nguuuaiien lildeengwuinmsgaguaisiseneuetiuvsovleamadnliluwaduazdos
{ I a J 1 { 1 a 4 4
TWuasudluasdunigwealaneunzlassansdunideainesnusnisad tazszuy
] 9 a . A 1 AA Aq Y a
M3dosdalontuleeondioy (acrobic  system) AD NNUUUANITIN FoONTIULAL AL T
oaa 500 polyphosphate accumulate organisms (POAs) (Sidat et al, 1999; Bitton, 2005)
I 1 { o a 4 4 {
Wunuafisenguieziinisgaduarsounsddemadr luneluwadnioldan1nzall
20N

E4 1 =) 1 1 % 1
%@Haﬂﬁ@@ﬂlm1J381J1JTJ”I‘]JWLHLFIEJLLU‘LIG]?Jﬂ’f)‘L!LiQ“]f‘L!ﬂG]Nﬂ B DATITIU

a A J v A

1 v v & ¥ a A °
VDTN ITADACNDUUDITAUNTY (F/M) 21gAAAT TTYTNNNUUN tazdseansnnnsneall

199 1EaAIRIN15199 8

E 1 =) 1
M1919 8 *fl'mgamiaammmzumJmﬂuu%mm‘umﬂamswuﬂmm

JLUL FM pNgAaAT  520% Uszansam
(kg BOD/Kkg (1u) sofh  msfidatiled
MLVSS-d) @Tue)  Gevaz)
sevuna o lvaeudy 0.2-0.4 3-15 4-8 85-95
sevuma lliunnouauysel 0.2-0.6 3-15 3-5 85-95
suulSuadesduna 0.05-0.1 5-10 3-5 80-90
52UVAADIIUNIY 0.05-0.3 15-30 15-30 85-90
szuueaiiens 0.2-0.6 10-30 N/A 85-95
STUVLULIANOIMATAAT  0.05-0.1 20-30 18-36 75-95

a =

o 1 1 4
F/M = Food per Microorganism Ao PATNTIUVIIDINITADALNOUVDIAUNTY
N/A = not applicable fio liausamuuamimunzanla

A: Tchobanoglous et al. (2004)
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(%4 o

aafumsthialings

(=)}
Pl
[2)))]
=
=
.
[esd
;D.-
=) 9
o
)
e

= o a a = o @ %’ = Y ax A A
N7 (2538) uagguaufNna (2548) 9T UYIINITUIUAUUTYAIYITN NG IING

a A o

2 g o w ¥ { o J 1 & 1
(biological treatment) FuilunsthtiaindenedegauniolasarulvajunuaiiGonindos

q

g =2 o

1 [] a o %’ [ YR a
az 95 ¥relunsgosaaIsaIToUNT o 1T aauM AN AT ladewiia

o

o A A o Y o o = 4
wazaaauiAveuaiizovh ldannsonuaumsthiatude’la
a ddd' o : = 9 Y a
6.1 gaunsdiinuluszvuihdaidanuululfeendou
nszuaumsdesaatsluaniig lildeendiauszilsenouaienguilals uas
) v & 1 1 1 3 { .
TsTadarmautien dariumseesaarvarulnaiiluninvewunfize  (Gerardi, 2006)
a == d' o w 9 A A 1 A a ==
siavowuaiEennuluszuuihtalsznoudreuuniise 3 ngu fe lalas ladnuuaiie
4 4 a
(hydrolytic  bacteria) (o5 UANNWUUANITY (fermentative  bacteria) 1A N1 IUIUN
1uuATY (methanogenic bacteria) 1INNs¥HAVDIUVARToWUNGIUINQAD Clostridium spp.
Y
1ag Bacteroides spp. 33NN Pseudomonas spp. W Bacillus spp. MatUANGenguanluseu
o w %‘ = 19 9 a A ' A A 1q 9 a 1 L.
nfaindenun hildeengnudonguuuaiFonuy lildeonsou @2 Clostridium spp.,
Id [ 1 ]
Megasphera spp., streptococci A bacilli 1 unuanizenguianulunguYey fermentative
. ¥y 2 A A ° Y A ' A A J & <

bacteria naduuanGeiivniinlunsgssdalogisounsdaunsenenaletiu

9y a

¢ s @ A o ' '
ﬂﬁ‘iJfJuhlﬂ@@ﬂllG]fﬂ LAZNIFUINU Iﬂﬁlﬁﬁﬂ‘iﬂﬂﬂ15Elf)Elﬁﬁ1EILL‘U‘UVlwi%ﬂﬂﬂ%L%u%gﬂigﬂ@Uqﬂ

adaAda

#1onszuauns lalaslade (hydrolysis) NTLUINUNITOLT IATNF & (acidogenesis) LA

A . o =~
AFLUIUMST M TUIUT A (methanogenesis) (1NN, 2552) AININN 4

Organic
polymers

Fermentative
Hydraolysis Microorganisms

4%

Alcohols, carboxylic acids
(except acetate)

Acidogenesis

Acetogens
Acetate

Methanogenesis

1 a o o w %’ ] a
MW 4 Mdosaargasounss luszuuiihiatinadeuuy luldeondiou

N3 Aan1/au191n Zehnder ef al. (1982); GINW (2552)
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NIUAIUANNANY (2546) a1 lalas lade (hydrolysis) NT2UIUNITUIAN

3 ' . . { a J I [
WuunUIMYeINgU hydrolytic bacteria NWaAOU lwiioonigosd1s lmanavuialva) wu

= ) s v g Aa g A A s = g
I‘IJWI‘L! vlflliJ'H uazmﬂu"lamm GlmﬂumimimaQasummamwam%aammmﬂ%mmﬁ

U

meluwas 18 vazii 1 uunasaniveu
msdeaaais1sAulunszuauns hydrolysis vxgisallfnsenaaoouland

proteases #41h1AaTlunsaezii Tu lanllng wioloaTnnllInd @aufAzen hydrolysis

'
S 1

4 a aan 9 . 1 I Aaan
¥o13 10 lansavzinal §seriia1 pH 11ose) (Gallert and Winter, 2005) uaviniluilgnsen

hydrolysis ¥941UsAUILHAY pH MU TUMAVAT pH MNUTTTUHA HI03A1 alkaline pH
9 aan . . %‘ = d’d = = [ A '
uamﬂaﬂsm aciodogenesis vosuuFend TUsauaz i pH NNY 7 ¥3911NNI1 (Gallert and
Winter, 2005)
. 1 1 v I A a A T

Gallert and Winter (2005) na1391 "I,GIJNHLTJM‘]YJW@@LNB?TIMN@@]B?’TI COD 11!
%‘ 1 9] Jd . .
uu%amﬂqmmmmmms msaaaama“lwuﬁ'wmu"lw lipases ‘Pidiﬂ phospholipases

o ? o v =KX A 1 @ q 9 a
]'I,GIJEJLl HAgHINUADIPNAALIIAIND ﬂ1§8i’]8?(@181%111!11!?(5]133]1%(1%@Bﬂclflﬁ]u Tmaqamm
1 = ' v W A ¢ ¢
HIA uazﬂawai@ammmgﬂaa&lﬁam“lwﬂammuﬂwm‘wu uazmiuau"lﬂaaﬂllcmmﬂ
ﬂf] N381U04 fermentative bacteria L@ methanogenic bacteria wé’ﬂmﬂﬂﬁ n3en hydrolysis
. . L% td' 1 1 . ,:' I~
fermentation H0Y acetogenesis miﬂﬁzﬂau"lmuuﬂaq“lumq methanogenesis wilaswiu
¢ ¢ 2 g oA ana & a

acetate ﬂﬁ‘UfJuhlﬂf)f)ﬂvlcb'ﬂ !,Lﬁgvlﬁiﬂilfﬂu FaunnayININ ﬂ{]ﬂiﬁﬂﬂ\i‘ﬁuﬂfﬂmﬂﬂﬂ1ﬂﬁlu

saaa

IAaNAIONEWANIIN syntrophic interaction NHN13018 Tou laTasiou sndul§isen lipases

a 2 s

INATVUNUDNIB AR

a A

) .
Clostridium  butyricum W% Enterobacter aerogenes Wunuanizeni
anuamsnlumsnaalalasiou od19lsz@n5nn (Nath and Das, 2004) F39z0glu
. . % o 1 I { {
N3ZUIUMS Acidogenesis (Jo er al, 2008) FINzUIUMIAININTUNTZUIUMTNADIN

aa A a a S Jd . . J 2K o Y a2 '
BUANLTIUMITHANNTADUNTY (Organic acids) LALBANDIDA (alcohols) iNV]”IGLTHLTJﬂmiEJﬂQEJ

E4
=

= A = 1 a . % 1 A A 1 dy Y 1 L.
11¥e3en71 0% Ay (acidogens) 91aaammﬂmiaiuﬂquu"lmm Clostridium  spp.,
Peptococus anaerobes Bifiobaterium spp., Desulphovibrio spp., Corynebacterium spp.,
Lactobacillus spp., Acitonomycess, Staphylococcus spp. MWaE Escherichic coli Lan Ej ERIRN]

a A o dyd VAo [} a A YR A A a A A
fgaumaixazmﬂuﬂqwaﬂummsawammullﬂﬁmLiaﬂuaummﬂmummﬂmiﬂ (non-

=

. . 2~ ] 2 =~ A 2 PR A
methanogenic bacteria) mwmﬂwawmﬂwumﬂumum 581/1amﬁammuj'lwﬂuam’m

s
Y

)
= a s a . AAa A a Y A 1 a 1
loondou uaz lulloondiau (facultative) LLﬂ%LL‘].IﬂTILiEJTIH]iiy”I,ﬂGLuV]ullllli’]i’]ﬂ“]iﬁ]um”luu
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(obligate anaerobic bacteria) Iaguunafisen lildeengnuniunuinlumsaiiensalviu
<3 1 o { a {
sTNONABNGN Clostridium spp. Aanaaslumsngd 9 MinmImsaanumsnlasuuilasues
1 a = [ 1 v LR~ 1 A
nauilsznspaunsoluds UASB wuilszansdiulvajiilungu methanogen 509911 Ao
A a =) [ a S J ' a a = 1 =
non-methanogen L@tiiBIAUIZUUIAZIMITDAITBUNT NI uaaunIo lunaaznguil

A da

' 4 v Y Y 4
iﬁuaumenﬂsﬁumu’aﬂﬂmﬁjaumi@uw ﬂﬂlWNNWﬂ%u Vl\‘]ﬁ‘W’U’N suspended bed AT IU
] a A J 3}; A 49! I J @
RIRN non-methanogen ﬁﬂﬂi%ﬂﬂﬂii}au‘ﬂiﬂﬂﬂﬁuﬂLWNNTﬂﬂlu uaxtﬂuﬂquﬂsxmmwaﬂ
Tuamzh packed bed AaaIUUD9 non-methanogen A9N (ﬁmﬁﬂia, 2548)
1 < [ [ <3 o
aEJN"lSﬂmaJW‘U’n hydrolytic bacteria 1Uﬂq11!,!,5ﬂﬂTQW?ﬂﬂﬁﬂ?1NﬁTN15ﬂﬂ1
Y A A Aa A Y . oA Y
HUINKUOU LUANITINTT1NNTA  (acid formers) ‘luﬂflll‘ﬂﬁB\?U%TW’Jﬂ Tﬂﬂﬁi%iﬂiﬂ e
HPANDIDE IADINATHIIN (fermentation) A3A luau (fatty acids monosaccharides) HaznNIADL Y
I a a v Aa

Tu (amino acids) Tdalunsenua (propionate) TRANIIRT (butyrate) ¥AKIUA (succinate) LA

a 4 4 4
199 (lactate) DLHIAA (acetate) 1OANOIDA(alcohols) MIUoU laveanlad (CO,) uaz lalasiau

] Y Y
(H,) Md1al unmdingvanuedszez Naeenon1siasoud15asa(substrates) A199) 1ag
ngu 0xF IAdHnUUANISY (acetogenic  bacteria)  tWod319Timu l1dun TaTasiou (H,)
4 4 4 a
asvoulasonled (CO,) Woswe (formate) WNI1UDA (methanol) wNaaNy (methylamines)
HAZ DS HIAN (acetate) ANAIAL
. . a a = A ' o o A ~

Hydrolytlc bacteria Lﬂ'iﬂlumﬂI@qmﬂﬂluﬂ@QWWNaﬂ’\N IHBINUINUNITASTHU
(4] A a dy o Y @ = Y] a o g’z a a
ﬂWGﬁhlaIﬂil‘ﬂucﬂWﬁﬁﬂlUNTﬂzﬂflﬁﬂ'ﬂuﬂuw'lil“lmagﬂ (q‘Uﬂ‘!m@], 2548) EJ‘UENﬂ’IiL‘ﬂﬁiUUWIUI@I

9 a =

= a A A ) an Y Y 1 = Y
VDILUANLTYTINNIADSHAN LL‘Uﬂ‘V]Li‘il’diNﬂiﬂ93%@]ﬂ‘ﬂ%ﬁﬁN@Tﬁﬁiﬁl!ﬂlmﬂ‘ﬂl YaIN

= =

= J =~ A Y o~ 3 o %) Y o =~ A v
UINU FIULUANL Em?fiNiJmuﬂMEmmmﬂwvl8Tﬂilﬂu1ﬁﬂULLUﬂwL YNTINWNIA
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anyazanY

NaNAN HAZANHUZOU

¥

1. gosas 1u'lansa

- goeirag laa

(SR a
- IR Ll‘i’jﬂllagmﬂ@u

a G
1193 uTaseu

.y
- goorhaa iy

NIADLEFAN

- JOUIRNE pentoses E)
methylpentoses
2. goyllsAu ag

nsaozilu

3
- 9199IUINR

1 d’d 4
- gpgasszneuniMsUeU
3 9LADY
] 4 A
3. goes 1ulansa 13e
nsaozilu

) a A
4. 9YNITU

' <
5. ﬂﬂﬂl@ﬂ1u@ﬂ1ﬁlﬂuﬂﬁﬂ

Taafu

DLHAN, LIAAIATN,
Famun, lalasuemuoa,

4 4
mfveulaoonlud
a1 1N, TINUea, BN 1WA,
loTsnsonuea, Insa, oxdian,
nsod o, Fadun, lalasou,

msvoulaoon loa

a a 4 4
HARDZHANINAS VoL laoon luya

DLHAN, WTON IDLUN, n-1IN1UOA,
o 4
lalasiou, msveulasenluq
prdan, nsa lviussiedy,
= o 4
wou Tuiile, Asveulaeenlad, 010
I laTasau
1150 vazezdian
219NAALDN IFNONFU
NTONDOLUN,DEHIAN LA
4 4
asueulaoon lua
azaan Wosum, UloTedr lnan
I 9y
waz'lo Tyanisnanilo
?JZ‘%LGWI, purines, forming acetate,
4 4 a
asueulaoen lua, uonTwdle

a < v ad
Glﬁ@%%&@]ﬂlﬂuﬁ1§5ﬂﬂmﬂﬂﬁﬂu

C. cellubioparum

C. thermocellum

C. butyricum

C. acetobutylicum

C. pasteurianum

C. perfingens

C. thermosulfurogens
C. aceticum

C. Thermoaceticum
C. formicoaceticum

C. methylpentosum

C. sporogen

C. tetani

C. botulinum

C. tetanomorphum

C. propionicum

C. bifermentans

C. acidurici

C. kluyveri

N NIUAIUAUNANY (2546)
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=

. . I 1
i Tuatiae (Methanogenesis; methane formation) WUNTEVIUNT IUF
=~ A A A 3 (4 = J J . = = A
ummmﬂmimmﬂaauﬂimﬂuﬂwumu uazmiuauulﬂaaﬂ'lqm (Steiner, 2000) WLLUANLIY
A 9 = A I Aa A ] 1 a
NAITWNUINU 11950 mwﬂumu (methanogen) Lﬂullﬂﬂ“ﬂliﬁlﬂ‘lu@1ﬂﬂu@l@@@ﬂ‘ﬂﬂ%u Hae
Y
L%ii‘gmﬂiﬁ%ﬁ ?Jﬂ‘VNEJ\‘]‘ﬁWlWWgﬂ@GBuWUfN@WWWiN1ﬂ muﬁmu
o ! v g a s o
u@ﬂ‘ﬂWﬂﬁﬂ\‘]W‘U'ﬂi$ﬂ$L’Ja1ﬂﬂlﬂ‘U &Lﬁ$ﬂ1i$’ﬂ351’!ﬂﬁ15@u‘ﬂdﬁﬁlﬂ1ﬁﬂﬂu LUag

a =

TuesaluTasnuiinasemslasunlasFinanazyiavewaunidluszuy Tavgaunsd

]
=1

1 @ a 4 1 a 4 1 1
muwwu“lumﬂgmmﬁa Bacteroidetes, Firmicutes W& Thermomicrobia mui]auvﬁ*aﬂqmaﬂ
Anvufe Nitrospira, Acidobacteria, Acinobacteria, Deltaproteobacteria, Chlorobi 10%

. 2 o & a ~ J 9 9 a 3}./ e [ 4 ?x‘a dy
Betaproteobacteria m%mﬂu@aumsmmu"lu“lmaﬂmwmﬁu (FynIl, 2551) MU Keyser et
=< AAa A 1 A A + k4
al. (2007) ﬁmg11,!,1mm581nagiumﬂaumﬂizuu UASB GU’ENQG]ET”I‘Wﬂiilllﬂ'i@\‘]ﬂllﬂﬁzﬂﬂﬂﬂﬁlﬂ
an . 1 A ' = <3| A =
17 fingerprint WU unculturable LUANLTY 35 % TIUBN 65 % WuuANETeuUY culturable N
Y 1 ] dy
ﬂizﬂau”lﬂmaaf]ammm"lﬂu Bacillus, Pseudomonas, Bacteroides, Enterococcus,
Alcaligenes,  Clostridium,  Shewanella, = Microbacterium,Leuconostoc,  Sulfurospirillum,
Acidaminococcus, Vibrio, Aeromonas, Nirtospira, Synergistes, Rhodococcus, Rhodocycclus 1ag
1 90‘ 1 o % 90‘
Syntrophobacter) 108 An¥INGUUVANE sU I UTEINNTDE9ENT Iusz UV uTonU Y
"lﬁi%’aaﬂ@gﬂuwudwﬁﬂ’cju Firmicutes 33%, Acidobacteria 23%, Proteobacteria 19%,
Bacteroidetes 11%, Nitrispira 8%, Chloroflexi 4% WagiUAN3eFUADUDN 2% FINANITANEN

o ' ' = A= ' prp v 3 ¥ a
ANNATUANANNIINNITANYIVDN Tang ef al. (2005) NANHINQUUUANLTYINOUN VU U UL

' N ¥ 1
Tildeondauvesindesnnisiaesgnsuazwu Clostridium  15%, Bacillus-Lactobacillus-
Streptococcus subdivision 20%, Microplasma 10%, Flexibacter Cytophaga-Bacteroides 20%

== a d‘ = dy o L [ = d’d ) v %‘ =
A UUANTIFUADUDN 35% UDNITNUIUANNNNUNITANEHIUDOI NANKINITUIVAUUTYINN
k4 ¥ { 1 1 1
MIDOIYNIVOITEVUINUAUUTBUVVNTDINNFIN AN UNGW Firmicutes WINNI 34%,
Y-Proteobacteria 23%, Ol- Proteobacteria 17, B-Proteobacteria 18%, Actinobacteria 10% QS
S A a ﬁ' =
UUANLTIBUADUDN 8%
= o 1 [ a A a o =
Pantamas ef al. (2003) ﬂﬂmmsmqmsamumm?auwsa“lumswaﬁmcmmu
& 1 I (9] ~ I ] 19 ¥ a A o
“]Nfﬂiﬂ@ﬂﬁa1EJﬂQTﬂﬁ"lﬂlﬂuﬂW]ﬁJL‘ﬁLllﬂLlﬂTiEJ@EJfTa”IEJ!,L‘]_ITJ"I,NGLGH@@TWBH]UVUJﬂ151/]1\111!
1 @ a o 1
37U ﬂumanauvﬁwmmquﬁa hydrolytic fermentative bacteria, acetogenic bacteria, Q%
methanogenic  bacteria HAEANYINITNINIUTEH I Bacillus Spp. AU enriched methane

producing bacteria (Enriched MPB) IagW131 enriched MPB AU 11150 1UN15d08aale

nglaa lidlumadimuld
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a 9 ~ aA d‘ ~ o Y A a =4
M1319 10 FUALASHUINVDILUANLTIDUS) NMIUUINYDUTAUTITOUNTY

A A 4 Y o
HUANLIE ‘nmﬁclumimem

. a s ¢ a ad &
Bacillus spp. aunsoeend las a3 1ulansa nsadunsd uazanslseneudug
L] % 90} % o L}
@ Tvaiu 1inaiu Tosau nazuil Taseunsarhauldalumsdee
4 v s S A
ameaznou iesnnansanaveu lasieenuuensadiiedey
a = o ] Y I S A Y
daneasounid luanalvg Iinaeduluanain 9nniauin

! Yy Ay 1 gy A a a
ﬂuﬁaﬁmwumaawﬂuua"lmlmzm%ingmﬂﬂ

a 4 a A oA %‘ k4
Pseudomonas spp. pn% lagansounsdnazarsiin la
a a Y 3}/ = a A a
Enterobacter spp. wsaav Talansluaamlulioondnu uazanwiloonsiau Tao

9 Aa a a 4 4 Aa
muldanmnlieensiauszesnd lagasUseneums lulamsand
s ' v g 2 g ¥ < '
pensznevdiey latluasveulasen lyduaziin naretluuvas
s 7 A3 ' A a ° a
mSveulasen lyavosiyiii ualuaniniliesndiaudig veina
o 4 o Y a a =4
mMsninvesasdseneumiveushldinansaounsd
N s 3 % :
Nitrosomonas spp. pond laguon Tuile-TuTasnuldidululnsd-TuTasuda
9 a 2 A A a a Y @
aoan1soongululSuiaiiiosns nsnsyaulndovode

a 4 4 { %‘ 1 o
a15UsenevdunsdmsueuNaza1un UANTZUIUNTNINIUICYN

v A

o = a ~ J v
NNaleNd15UsZNeUBUNITNINNI 20 ppm

fan: aautlasnnan gma (2546)

-

d o w_ o
6.2. gaumsgnuluszuuiniash@enuunynewsa

oe =D,

o w J I o w { o %} o
srputniavudsuuuaznewsuuszuuiantmsidudeuInayny

a A J = Y o

1 1 %}
ATNDUVYDIPAUNTY (activated Sludge) Haz iAo IMARINABILBIIMNUTE LD Tasrudy

a A @

1 1 A tg 9 1 9 1 d‘ =1
wrIUMIIesdateaIduouaisraunsdluszuy HAZNAAUVIFOIANASNOU IUDNNIT

Q

LB Y (%

%} [ d‘ d‘ o Y v A
@mmﬂauuﬂmz"lwaaaﬂmﬂmalummwmﬂau (floc) ﬂagmuﬂuﬂwzgﬂﬂmmmmu
91N UazAzNeUdIUINUIZYNMIADEN nguuUANGE e d vy lRinanquaznou (floc)
Vlﬁ}uﬂ' LHUANIS Elaluﬂij:u Achromobacter, Aerobacter, Citromonas, Flavobacterium, Pseudomonas

. . I Aa A 1A A A
Iae Zoogloea (Bltton, 2005; Gerardi, 2006) !ﬂullﬂﬂﬂliﬁlﬂWUiu‘UfJW]Nfﬂﬂ1ﬁ UagLLUANLIY
1 dy Aa 4 a A J %} = Y g 4 4 %} = 1
ﬂquuﬂzaaﬂ%"lﬂmmi@umElaluuuaﬂmﬂumiuau"lﬂ@@ﬂ"lclfﬂuazm LAZNITYITUIN
== 1 o ] o w %} = 1 2 J v A =
LUANLTINQY Zoogloea 1!ﬂ‘W’U‘U’E]EJGluﬁg‘U‘U’U1Uﬂu1lﬁﬂl!ﬂﬂﬁ$ﬂﬂuli\1 Gmtﬂuwvuu’amm

a A Jd %‘ = 1 9 a A
msauwsaag“lummaﬂaumqqq (7199, 2552)
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Y
WA Liang ef al. (2006) 1AMNSANY Zoogloea spp. 19811 Zoogloea
' - %} 4 ' d’ . . . d’ tg g = '
spp. e lumsihiaiiunasau (lubricating oil) nMudouluvuges wumn Zoogloea spp.
o W %’ o T A A Li‘ ?:} = Y A YA ~ v
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1.1 HUDUINUYD (Autoclave)
v & ) )
1.2 @,ﬂaaﬂwa (Laminar flow cabinet)
4

1.3 Nde39anssAl (Microscope)
1.4 195037AMIQANAULEN (Spectrophotometer)
1.5 quunIuaNgunnl (Incubator) NAILANGUWYI IR 20 = 1 DerUFAITod
1.6 1A3099180Y (Air pump)

A o Y a o ' o ' .
1.7 1950959 Ivlihmadion 2 dumta tag 4 @unue (Analytical balance)

' P
1.8 1A30999911 (Water bath)
1.9 1A3990IUTT (Magnetic stirrer)
1.10 QjTBU (Hot air oven)
1.11 195099 Ag Y10 F (Vacuum pump)

4 v 1 I 1 1
1.12 1A50930A1A NI UNTA-A19 (pH meter) 34 HANNA HI 3222
1.13 i3 eddled M5 unseeeaais (Digestion apparatus)
1.14 i3eadiodmiunsnauuey Iuile (Distillation apparatus)
1.15 e 1anudou (Hot plate)

v & .

1.16 9AANNUFU (Desiccators)
1.17 AT DINANET (Vortex mixer)

1.18 Automatic pipette aid

2. gilnsainlFlumsImsizvimani
2.1 NIZUDNAN (Cylinder)
2.29193 “lJ“ImeI: (Erlenmeyer flask)
2.3 aoanaaoy (Test tube)
= 4
2.4 UntnN®3 (Beaker)
2.5 059 (Burette)

2.6 Yila (Pipette)
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2.7 vafsuas (Volumetric flask)

2.8 WNALAIAUANT (Stirrer rod)

2.9 ¥ouUANa5IAT (Spatula)

2.10 UNALNIMANAIUET (Magnetic bar)

2.11 gnesgatli)a (Bulb)

2.12 11000 (Forceps)

2138 ’Jflﬂxgﬁl,ﬁ 84 (Aluminum weighing dishes)
2.14 NFZAHNTON GF/C YUIA 4.7 IHUANAT
2.15 ¥ANTIBYHUDS (Buchner funnel)

2.16 ﬁ’JL’mﬁ(Cuvette)

2.17 ¥IAaA1aH (Kjeldahl flask)

2.18 ATLAHATOL VA 11 LEUANAT 1UBT 40
2.19 sz (Evaporating disc)

2.20 N3N (Separatory Funnel)

2.21 N328n3049 (Funnel)

222 Pandeusmiina

2.23 a1 1@ (BOD bottle)

Y o [ = 90' A
2.24 Tﬁaummmmm&mumamﬂ

» 2 X
3. MsniLazeINsIaeuYe
A A Y v a3 . .
3.1 @1gazae/ansadl 1195 1unsanan e (Geneaid, Taiwan)
- msazangou L lysozyme (Biobasic, Canada)/ TEN A1304TU 10
Haansuapiiaaans 1Ay RNase 2 1u1nsansneiiadans (Fermentas, USA)
- 91502818 W1 buffer
- 81992018 Wash buffer
- 81992018 Elution buffer

I 3 14
- 1051100 95 1WoSIFUA

3.2 asazate/aand Ml lumsdunizimulSnanduealenies PCR
- PCR Master Mix (Fermentas, USA)
- 81582018 16S rDNA primer 115 3 (1" BASE CUSTOM OLIGOS,
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Malaysia)
- DNA Template

- deionized water (RNase free water) (Fermentas, USA)

3.3 asazate/ a3 19 unseh electrophoresis

- 11302018 PCR product

- Loading dye (Fermentas, USA)

- GeneRuler ™100 bp Plus DNA Ladder (Fermentas, USA)
- GeneRuler ™100 bp DNA Ladder (Fermentas, USA)

- GeneRuler ™10 kb DNA Ladder (Fermentas, USA)

- 81302019 Gel star (Lonza, Switzerland)

- UltraClean Agarose gel 3.0 eosisud

- 81392018 TAE buffer

2 X
3.4 9111951299199 LB (Luria-Bertani medium)

- Yeast extract 10g
- NaCl 5g

- Peptone casine 10g
- Agar 15¢g

Y5u1/51195 1000 ml Y5UA1 pH A28M51AN NaOH ~ 0.2 ml

3.5 ﬁ15ﬁ$a1ﬂéuc]

- Alkaline lysis solution I (50 mM glucose, 25 mM Tris-HCL pH 8, 10 mM
EDTA)

- Alkaline lysis solution II (0.2 N NaOH, 1% w/v SDS)

- Alkaline lysis solution IIT (3 M potassium acetate adjust pH to 4.8 with glacial
acetic acid)

- Lysis buffer (5 mM EDTA, 10% (w/v) sucrose, 0.25% (w/v) SDS, 100 mM

NaOH, 60 mM KCl, 0.05% (w/v) bromophenol blue)

- IPTG (20 mg/ml)

- X-gal (20 mg/ml)
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QAAHNIINN 2

Tertiary Treatment
Fine Screen Primary
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o < Y] [ ?:} o @ g g‘/ [ .
MNSAUA0E 19U UT 81N UUTNTAUNTIN WU UAZNOUITI (Activated  Sludge)
y 1] o =) =) o %3 1
uazszvviiaiudenuy 1ulee1n1e (Anaerobic) Mimsany1lszansaimnisiiiiaveua

[ o o 9 a P Y ] A J = @
azarulunszurumsihtaalrewisiimesnlgludegiiu As A1 coD-BOD nfSsumeunt
[ Aa A AR 1 1 1 Aa 4 a A
NQUYAUNIINANY TUHAAZAIUYDINTLUIUMNT AINITIUNOINIUAN AD pH, BOD, COD,
a 4

TKN, TP, TSS t4ag Oil and Grease Tag143531A3121 1Y Standard Methods for Examination of

water and wastewater, 20" Edition A9911519% 13

a 4 ax a o’%} =
M1319 13 WITUADIUAZITNITUATIEHUUETY

wsiines FEmsinnzi
pH pH Meter ?;ﬁlﬂ Hanna
BOD Azide Modification Method
COD Closed Reflux Method
TKN Macro-Kjeldahl Method
TP Ascorbic Acid Method
TSS Gravimetric Method
Grease and Oil Partition Gravimetric

2. MIANAMDUD NMSINAUII HAZMIMIMAVIVAAIU 16S rRNA

2.1. MIHVUAIDENINAZTMTIAILHAID UID
W A S A
2.1.1 MsanaadURNNIUANISY
[ ] ==} < ?:} = o w %} = ] I~
aregranuanizeaznuanindeluszuuihiatiudemisesniiluaosszuy
A ) Y %} =S 1 9 a ) % %’ = 9 a é
Ao szuwiniavudesuy luldeondau (UASB) uazszuuiininundeuuyldoonsaud
y I o %’ 1 %‘ [ < a
YougAaIMNTINA 1 tag 2 iWuszuuiiaiu@eunuaznousa taziudeaine uetiondn
[ Aa A PR o w %‘ = T A 0o w
wazdoue Isdnvosgadimnisui 3 suiluszvuihiaindeuuuaznewssiimsiiads
' %’ ) o & 1 I AA A 1 dy
TuTasu 08198z 3 91 eau sy FaarnnazduuuaiFen luansomiziaesu
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v a ua v < ') 4 = Y o v ad Y o o
Wﬂ\iﬂg‘]_lﬁﬂﬁllﬂ mumfaamamsﬂumwmmummﬂﬂmamamwﬂﬁﬂﬂmaummmgﬂ

ewe

a [ a J A
Genomic DNA mini kit (Geneaid Biotech Ltd.) Gl”liJ’J%ﬂﬁGUi’Nﬂgﬂﬁﬂﬂ PMNUUAATIZHUT I

ag A o nyy .
esRueNana lanle 1% agarose gel electrophoresis
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2.1.2 nmﬁm‘immﬁaﬁmaé’mmﬂﬁﬂ polymerase chain reaction

“l%'ﬁsﬁumﬁaﬁﬂ"lﬁ'mﬂ%’a 2.1.1 Fhainysi s polymerase chain reaction
(PCR) a2 Inf e 27F  (5'-AGAGTTTGATCCTGGCTCAG-3')  uay 1522R  (5'-
AAGGAGGTGATCCARCCGCA-3") fipanuunnindudiu 16S rRNA veauaiize Tagle

a

9 9
gaHgl 95 °C WY 5 T M INIMUA 25 50UV 95 °C W 1 WH 55°C W 1 nfinaz

(¢]

3}./ 3}./ a 4 a o
72°CUIMU 1 W meumuqﬂﬁ'w 720C U 10 WIN MINUUAATIEHHANAAVINNITIN PCR

A8 1% agarose gel electrophoresis

2.2 M3INaUTUAID U 16S rRNA
r'd
o a o a = o .
HINARANITINNITNT PCR lJWELEIﬂ’IJiq%ﬁﬂ1ﬂlﬂﬁﬁﬁﬂ“yﬂﬁﬂﬁ‘ﬂgﬂ QIAqulck Gel
. . k4 as o Yo w ~A A

Extraction kit (QIAGEN) a1e35msamyad15agll Tagliadulnauvewuanizeluszuy
o w %‘ = 19 9 a I o o a A o w
U1Uﬂu1lﬁﬂllﬂﬂ1ﬂ1%@@ﬂcﬁﬁ]u (UASB) L']JL! 3D u,azmﬂ'uTﬂaumﬂumﬂmsaiusmuumﬂ

%‘ = 9 a I ?1’1 a I I ~ a £ Y Y
mmmmﬂ%aaﬂmw Lﬂu 4E ﬁ]1ﬂ‘L!‘L!’Jm'513Wﬂl@ul@‘ﬂuﬂﬂﬂiq‘ﬂ‘ﬁqﬂﬂﬂﬂ 1% Agarose gel

I
electrophoresis uﬁ"ﬂﬂauﬁw?naumwmxﬁ'awﬂ RBC TA Cloning Vector Kit (RBC
. . o A Yy ax o a Y 1 aa 9
Bioscience) (ANNINWN 10 uag 11) ﬂ?ﬂ]‘ﬁﬂ1i@nll‘]§ﬂﬁ”llﬁlgﬂ LLa'Jﬂ185\]1ﬂﬂl@1&£@ﬁ18ﬂﬁﬂﬁﬂ
WUANISY E. coli 938 Non heat Shock Transformation RBC HIT Competent Cell
?1}1 o y <

(RBCBioscience) 31n1uaadenIalatiniadueaionaualeduoalaladl (blue-white
. A dy < . . A as Aaaa o
screening) NWIELASIUUDIVITLUN LB (Luria-Bertani) TI?JEJ”I‘]J;]%’J‘L!%LL@?JW%QM 50 lllljﬂiﬂiu
aolaaans uay IPTG Lag X-gal (5-brom-4-chloro-3-indolyl-beta-D-galactopyranoside) ‘lJ'EJ]H}ﬁ

=S

A ~ < < A AAa A A
UNHU 37 oNAus ALY Lﬂunﬁ’lﬂﬁzll'lm 18 GIf'JIlN Lﬁ@ﬂiﬂiauﬂﬂﬂﬂnﬂﬁi@u Insert gene

)

Y
= ' a

Aa aa { ] < o
@osluemisian LB5 Naaans un'inNguvgil 37 essusaided 16 %2 1ug tnusaa 2

U
a

Haaans 1u Glycerol 20% Ngangll —20 seruaaFea drunilai lldadonvuialaeds

£l

Rapid size screening
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Muttiple loning region 434 to 490
mm

258 1671
e E— A “" Erameter ]

Mﬂﬁ'mmm 359 10375

THIng Nivd 480}

rbvc-cloning-system _ insert DA

B 45210

N 10 Map and Sequence reference points of the RBC TA cloning vector
fan : aautlasain http://www.rbcbioscience.com/products/rbe-cloning-system/ta-cloning-

vector/rbe-ta-cloning-vector-kit (24 QNﬂTﬁuf 2556)

307 5 ———AGCTGG CGAAAG Mﬁ‘fmmﬁﬁcﬁﬁmmmﬂicﬂﬁﬁ
ihmﬁmm CACGAC GH'ECGLTMTT CMEL'C.ATTEG:'I‘.E!'CC

36 T ﬂammmmmﬁrummammwm

421

481

541 CTCACA ATTCCA CACAAC ATACGA mmnsmmmsmrméfmaaamr
EAGTGYTMGG?MTG wﬂrmmm&mrﬁm rrrcaanem:ﬁ ——5

HIN 11 AN Multiple cloning site sequence of the RBC TA Cloning Vector
fan: aautlasan http://www.rbcbioscience.com/products/rbe-cloning-system/ta-cloning-

vector/rbe-ta-cloning-vector-kit (24 f}ilmﬁuf 2556)
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2.2.1 MIAAIADNADUIDAYHANAILVUIA (Rapid size screening)

@ouvadly LB broth fifenU§Fruznoniday so lulasnsurefiaddns
twaunntiy uieafuead 100 lulnsaas amiudy Lysis buffer (5 mM EDTA,
10%w/v sucrose, 0.25%w/v SDS, 100 mM NaOH, 60 mM KCIl, 0.05% w/v bromophenol blue)

a =

~ A oA A 1 oA Y g =
50105 50 luTas@ns  duiguugl 37 osAuaaidea 5 w1 uazuiuilniuda 4 1w
Y & A ' ~ ~ ' Y A 3
vIntulumIss 12000 souaew UL 5 WK gadauladuuu 30 Tulasdas  wudluens
U L} o . d
#1981914n13911 1% Agarose gel electrophoresis Iagl¥nszua ol 100 Thad 1Wunan 35

A o A A a g
UIMN ﬂﬂm@ﬂjﬂﬂu NvHRAR U EeNaNTE N 4200 bp

2.2.2 M3ana ABUemENaN 72875 Alkaline lysis
o =\ d' d‘ 9y dy d’d aAaa [ 1
M lalatmednld @eeluemisman LB Aueuiiaay 100 uIasnsuse
Aa aa a Aaa 1 d‘ = d‘ v 9 =) a3
Hadans U3 3-5 Hadans UNN 37 eaauwaiied UUIATOAVEININAY gAY Cell culture
S Y ' '
3-5 Uaaans laggansiaz 1.5 Naaans ldluvaen 1.5 Hadans 11nuuumdean 12000 591
1 [ < 4
aoui w5 i 19ulagadiule (Supematant) oonldnua MumWIZIAd (Cell pellet)
3‘, { [ = A
15 9ntiuazais Cell pellet 1@ a8 Alkaline lysis solution T (4%14%9) 31105 100 luTnsans
Y I j‘ = v 9 a . . . A A 1 =
wan1¥iuiio@eInuAI8n15 Vortex 103 Alkaline lysis solution II (‘V]LGﬁEJEJl‘VilJ) 151105 200
Y
a Y] a @ o < 1
Tulasaas waulddsudlremananvasanau'liun 5 ase ( Vortex Tagfiauia) iy
¥ < a . . . 13 = a Y Y o
vaealuiiude 1y Alkaline lysis solution IIT (u18u) Usuas 150 lulasans wauldidinu
v a o ' ¥ 2 a g A A 3
densnanvasanau 1l urvasaluiiida uiu 3-5 i dumrileanasananuE 150U

a

12000 58UADLR W1 10 117 Hgaingd 4 ssruraided mniudediule (Supematant 1d
vaealvi @uemuea 95 % 2 Usuiasvesarsazate (Uszana 900 lulasans) naulae
mswannaea luuiin 135 20 esrwadoa 10 niindedawdn tldiumied 12000 sou
sl uw 10-15 wit TadaurhinedaeluTns lia (525906117 DNA pellet Tiogdu
¥a0A1QA) 319 DNA pellet Iagnst@ueniuea 70 % 1000 lulnsans wauaen1snal
waoa U udadumies i 12000 seudend w5 W mﬂl‘i’u@@dauﬁlﬁﬁq (5279 DNA
pellet HQANIY) Sl 2 ads mnduidladmasands afmasauunszaNED NI
DNA pellet 11319 §41A9910 DNA pellet mﬂ%mnﬂjmﬁauﬁ’wzﬁlamﬂfuazmﬂagﬁmaﬂﬁum
&0 TE buffer (10 mM Tris-HCI pH 8.0, 1 mM EDTA) fistou'las RNase (TE containing 20
ug/ml DNase-free RNase) 131105 15-30 lulnsans Gﬁuagjf‘fmmmm DNA pellet 7114 150

~ Y vy o a g A a ' Y}
ACAYLTIVIDYLAUNUAITACAYALDUON —20 DIA UK AL i]uﬂmﬂﬂmm
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v A d'd v Ay v A& %
2.2.3 ﬂ1§ﬂﬂ!aﬂﬂiﬂa‘u‘n?»lﬂ’.n&l!Wlﬂﬂ1Qiﬂﬂiﬁﬂ1§ﬂﬂﬂlﬂulﬂﬁ1ﬂwﬁﬂdﬂ’JEI
d e o
U ¥NAAIUWIE HindIIT (Restriction endonuclease digestion of DNA)

o 4 aan Y] 1

11039A152noUVBURAITBINTAN 15U dH,0, 10X buffer, DNA M1aZA1GUY
%‘ < <. o a 1 : { o
Wndaenduwen loil) AunadSuiasvesaisazaisnisg Nezld (a15190  14) udanih

v 2 o A ~ Aaa A v Y o do o
msazaremaiunauiuluvaon WowssulfnseFeuiosudnineu lsidasunizeon
Y - ¥ qu . @ ) &

VNG -20 osrusartod 31nuuld Tip dzeragaou lasinauaslunass waudremsilnla
49! ° y ~ 1 4 N s A Y (aaa Y] ] o 2
Jua i ldumdessedruialuluTasig e ldUgnseraundualsnasaninua 11y
] H P ] a 4 %
Uunguugiimuizay 37 e uwaidod) 14-16 52 Tuauaz AT 1ZHHANITANAY 1%

Agarose gel electrophoresis

o Y] a d o o
11319 14 f]\‘]ﬂﬂi%ﬂﬂﬂﬂl@iﬂWiﬂﬂWﬁWﬁNﬂﬁjﬂﬂlﬂuul“lﬂJ@lﬂﬂHW1$ Hindlll

arumaNvelRnIen Bnasild walgizen
dH,0 6
10x buffer 2
DNA 10
Ysuassw 20

2.2.4 ananaaia lag3s PLASMID PREP-CTAB

[ A % 1 == 1 [ a A 1 o w A = 4
ﬂﬂm@ﬂ@]’J@EJN‘V]EJﬂ’NlILmﬂ@]”l\ill”lﬁﬂﬂ‘wﬂ”lﬁiJmWi’JﬁQ‘W1ﬂ”Iﬂ1J‘L!’JFIaT@]1‘VIﬂ

2 X de a uy 2 a - .
Tagi@surefiamaen 1d lasgaireinndwesea Stock 100 lulasaas aslu LB + Amp 5

'
1 IS

Aa aa < 1 A A a 9 A X ~ <3 4
UAAANT  VUNAINULSITOU 150 59 UADUIN NYUNHY 37 °C U1UAY TUMIganUIsan

q G

a a

Y

31103 5 Hadans AN STET buffer 200 luInsans aslu Suspent pellet 91NUULAY Lysozyme
(50 ladn5uaoiiadans) 4 lulasaaswanTaenis Vortex Unnguvgiives 5 uifi uazdy
o ' A Ao ~ 1 - P yZ o ol ~ A A
A29819 45 37, TumIes 13000 souaeud Wi 10 wiRnniwh livuiudeldsauineg
AuNanADeN IAN RNaseA (10 Haniudoiiadans) 5 lulnsdastuiigumail 60 ossusaidod

= a a a Qg’ 9
UM 20 WA 18N CTAB (5% wiv 11 0.5M NaCl) 10 luTlasans waulasnanvaea ldun neld
~ a Y A o A g A o [l 3 ~ = 1
Ngun)ined 3 un dunaminlavuessianyuzy1yy Tumles 10 w1 gaaiulasen

a =Y a a dy o Y AAa

wazidn 1.2M NaCl Y3113 500 luTnsaas waulagmsnanvasavuas (14 pellet Naa

aglunanaavateliuue) Mal3 10-30 it @y Talavesy U511a5 500 lulnsdns wawlae
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w1 TumIes 12000 seudendi w5 i gadauladimuu 400-500 lulasdas Tdly
vinoalmilagld luTasthila P-200 Tﬂﬂ@ﬁh@ﬂiﬂu%umﬂau WeNIuea 95% 2 Usuag
(800-1000 luTAsAns) 1infi 20 esrnsaidea 10 widiniodwdy Fumdss 13000 soude
wriiun 10 1 gadaulada (061137 DNA pellet nqame) i@ueniuen 70% Usuas 750
' Tasans wau Taonannasatuaunin dumies 13000 seudefi v 10 1 gadiula
1406113 DNA pellet ngameuazidmeniuen 70% U3inas 750 luTasaasena s Tag
nannasatuauu Jumdes 13000 souse R wiu 10 wf aadanlaiieod1ld DNA
pellet gane Warhvasauds AsmaoaUUNTEATEFUINNTENY DNA pellet 1 Fanaain
DNA pellet 91 1uilonitaezla azarediduenduudae TE buffer (10 mM Tris-HCI pH

8.0, 1 mM EDTA ) 151103 10-30 luTns@ns Yuegniuuuinued DNA pellet

o w d
2.3 Maraautiinale Inavesdy 16S rRNA

% a S A

wdduiiinaTeInavesdu 168 RNA vN@IMVEMUATGERT VLA
Uszam 1500 bp Anwrlagdedandanaraiaiasalude 7 1U5ns1zidren3es DNA
sequencer 10014 primer 49 M-13FpUC(-40) S’GTTTTCCCAGTCACGAC 3’ Way M-
13RpUC(-26) S’CAGGAAACAGCTATGAC 3’ Tun13n51911 Taeaadio81d sequence 13

a A A o
A5AATIEHNUI BN Frist BASE Labolateries U inanaiase

3. MIANBIANNHAINHAWNITINNVR VAN U STIMNZ UM IINATANM T IINEN

v v d [
TananavesduaIu 16S rRNA Haz ANNFNWUENIITHNIMS (phylogenetic tree)

o 9 o @ a g a 1 =S ~ 9
3.1 ihdeyadauavesADueUINUdIUTU 16S rRNA 71 1d91nmsInau
A A A ?x‘a o [ v A o 9
Hauanizenvve laeiimsdsutasaaaena1auud sequence 1aale 1Usinsy BIOEDIT
?x‘a ) o Aa 4 a == ~ S I 4
miui liinsiaszimsiaveauaniielu GenBank TasmsfFeumeunlosidua
ANUHLBU (homology) #187131n33 BLASTN v®4 The National Center for Biotechnology
Information (NCBI, USA)
A g =1

s 1
3.2 wasnniuhdduafouwevewuaiiGelunszmezguunlamnig

= A A a a A 9 9 v o w Y] 9
LlﬁﬂﬂmEJTJﬂ’JﬁJL‘VilIi’JuL'WB‘Vi”IGIquUi’NLLUﬂTILifJLLﬂ’J 'Wi’f)llﬂ‘]Jﬂ1ﬂ‘]JL‘]Jﬁ1/]llﬂi]”lﬂj§”lu"IJ’f)3;lja

9
o

GenBank 91111 113 siannuluszuviiniatiudssuy lu@ueina 3D) uagsiuiu 81 ¥ila
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Y o J

H Y f Y ° o
AnuluszuuihvaundouuwaueInd (4E) INNUITINOUKHUIU WITIMITHIANUTUNUS

o Y

1 L} o 7 901 g’/ o .
YouuANFengua1 9 Tuszuuihiauu@ens 2 uuuleed @ U auIa319 phylogenetic
. . . ' [ o o w < { o
tree 10819 11511n5UN14 bioinformatics W18 1Us1ATUIINAY Ao hdwuaLwef lauh
v v
N5 alignment A2011/51050 CLUSTAL X1.83 (Chenna, 2003) 9ntuthdoyad lduad
phylogenetic tree #281U5UN3W PHYLIP Package  %4U5¢NoUA8 dnadist laeiden
(% @ 4
ANUTUWUTUDY Neighbour - Joining tree ﬁ"mgﬂzmmm Kimura2-parameter (Kimura et al.,
1908), neighbor, seqboot (LAY consense (Felsenstein, 1985) AWAIAY LAz Bootstrap
Neighbour - Joining tree (Edwards et al., 2004) taaana lugiaiediauinisareTasunsy Tree
o a 4 1 % 1 Y] v o

view ﬂ”liﬁ%)”lﬂ tree BENINITAUATIEHVIIAT bootstrap G?Nﬂ”l bootstrap NANUFUNUTAUANU
A O N 7 v v Ao ¥ A )

Wwouulumans AT IeHaedNHUEN19IINUING 1AeNITE319 tree 921000 19 bootstrap data

¥ A 9 a Y = a ] = o
resampled 1000 A9 1NDES1UUNTNANUAR AR IUMTIWToUNeUANAR 18IV 1AL
[ [ S 3 d A 1 = d‘ ) @
wer Taongu Inuuaasa bootstrap 95 1/ 1IFUANTDFINIT LAAINIANNFOUUTZAUFIVD
(% v Aa v H v
AeFunusn193 a1 (Felsenstein, 1985) 1taz phylogenetic tree 11 1aaz 14 out group

v

. 2 o
AedR LI AVEUTBLUATISY Aquifex pyrophilus JIN15T rooting tree 130 tree LUVATITIN
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HaNIINAA9IAZIVIIY

1. wamﬁmﬁzﬁ@mmwﬁnﬁﬂmamﬁ
naramsInzRmminesmuaivenindmazieennnszunia

ﬁuﬁammqmmﬂssmmmimmwﬁmﬁq Sy 3 ke Arumshariudesad maia

Vud (Primary treatment) A28ALLATIANVEL/AUoAN Tyl wagsuszuvthiaiudenia

v o

= 1 v ¥ o
FINTNLLUY UASB (Upflow Anaerobic Sludge Blanket) ﬂBm"ﬁﬁﬁixUUUWU@MWL?TEJLL‘UUG]%T\BM

U

e

s
v a A

$AZINMIUATIEH TR DI NMIMeMNazManiagl 1108, 3 1oq, Hoadesananua,

fady, Tiunainiy, vesudwiuaes, fitey Tassms AT 12HA N Standard Method for

the Examination of Water and Wastewater 20" (APHA et al., 1998)
fedhaihantesusminde (sum) tazdszansammsthiiaindoves

Y Ed Y H
QG]E‘T”I‘HﬂSﬁJGLuGIJUG]i’JUﬂ”IiﬁﬁJﬂﬂJHGﬁ! (Primary treatment) 914 3 UNALEAIAINTT 19N 15-17

a a o C 2)‘ {
M9 15 ﬂi%ﬁ‘ﬂ‘ﬁﬂTINﬂ”liiJﬁJﬂ‘LﬂL%ElQ@]ﬁ”l‘ViﬂiﬁJﬁ 1

szANTNIN (%)

a2t Dled  aled  weaweSa  Wuadu  luiu LTGRITETR oy
Fanua Hay HYIUa0H
Vit
1 21.90 15.38 -1.46 13.71 91.86 6.17 6.78
2 22.58 57.14 -3.96 18.56 29.63 10.11 7.01
3 2793 5000 4.8 30.87 -5.99 44.09 7.27
4 3.03 25.00 -8.40 15.94 43.94 14.13 7.01

$ 1 Aa A o w <
NHANITNAADIAITIN 15 WUNY5EENTNNMSTITAVe UYLV IUADY
v H '
(SS) V9IATIN 1, 2 uaz 4 Ulsz@nsamnisiniadine 6.17, 10.11 uag 14.13 % a1uaIall
kY 3‘; ~ 1 a A o w v Y A o w Y =
eniulunsan 3 wundszanimmnisthiaseudsdnoaunsotia ldgen 44.09 %

9 @ Aa A o v A = g’/ ~ = Aa A o Y
goanaesnulszanininmsthiad loaluasen 3 ‘W‘U’NNTJ?'%ET“VI‘ﬁﬂTWﬂ1TlJT]Jﬂllﬂ 27.93 %
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¥y g &

3 4 o w o @
Fuldaupasimsihtatudussainnsorntaii Tedld 25-40 % (Tchobanoglous e al.,
[ g‘/ { 1 z': v 4 o w o w {
2004) AATIN 1,2 1Az 4 WUN sindunasinsiiafeaiusninia ldmaoiies 24.14 %
4 Aa A o w I~ 1 :; o (% Aa A o
Hoaunlszaninmnsiiaveswdaiuassasuted dmsvlszanininmsiinia
[ g’/ d’ [ A o w é z':
Woanesavueensan 1, 2 uag 4 WUNXIUAVUAD -1.46 %, -3.96 % LA -8.40 % ATNAIAY FIA
' 4 o w ?,‘, Y A o w @ Y ~ o £ [
Aunasinisdatudunaivisariiaeanesald 1020 %  (1nSeadnd, 2536) dau
Uszaniaimnistniadled lagsrunuiasudieaneainisniindaldmas 44.05 %
a a o w I 1 o w { I
Uszansammsthialulasnuluglfmeunonawsaihialdmae 19.77 % i ldaw
¢ o o & gy A o w P - o £
wamnisidavudunainisainalulaseuld 1020 % (ATeIAnA, 2536) uas
a a o v v %’ v . (91}/ | ! !
Uszansammstinia luiuuaziniu(Grease&oil) Tuniani2 uaz 4 wunaeudiegsdo
o w 9 A = 9 ?x‘a ~ = A A o v & A
mansniia ldmasne 55.14 % snduluasan 3 wunidszansammsihdiadluaude -

5.99 %

Y 1
M9 16 ‘IJig’c’f‘ﬂ‘.ﬁﬂTWﬂ15ﬂ1ﬂﬂu1laﬁl’q¢lﬁ1ﬁﬂﬁiuﬁ 2

Usz@NEmn (%)
» 5 e aled  Weavle¥a fmsu  ludiu  vesnds o
Asan v
Nanua uaz  uYIUARE
Yinstu
1 -13.18 33.34 8.48 -37.00 -4.17 7.23 6.42
2 -6.62 453 10.95 6.13 9.09 -4.68 6.63
3 82.79 70.00 5.33 16.92 91.89 65.54 6.49
4 62.65 46.15 15.98 3.92 84.74 62.46 6.30

v ¥
AM51N 16 WuNYsEanFnImmsthiavesnsen 1 uag 2 HUszansnm
o @ :) a 14 Aa A o @
mamuwﬂumwwmmm Iﬂﬂﬂﬁgﬁﬂ‘ﬁﬂWWﬂWiUWUﬂﬂgﬂ@ullﬂlﬂuaﬂﬂﬂl@ﬂ@@lﬁ1ﬁﬂﬁﬁu
J o w o w : o 1 4 o w
W‘U’Nﬁnﬂiﬂ‘iﬂ'ﬂﬂ[lﬁjlﬁﬁlﬂ 7.23 % g -4.68 % ua1aY Gl]?\WHﬂ'ﬂlﬂﬂ!“ﬂﬂ1i‘1ﬂ‘ﬂﬂﬂlﬂ\ﬁ$‘ﬂ‘ﬂ
o w g’/ Y A o w Y = [ Qa‘ 1 )]
‘UTUﬂﬂluﬁu“ﬂﬂﬂﬁﬂ1Uﬂﬂ$ﬂﬂullﬂlﬂuﬁﬂﬂqﬂﬂi$ﬂ1m 50-60 % (LNIYIANA, 2536) danalv
a A o w o @ a o A ° 1 @ @ ' a A
1J3$ﬁ‘ﬂ‘ﬁﬂTWGluﬂ15U1Uﬂﬁ1ﬁiﬂw1i1umﬂi§u‘] mmﬁ'amﬂmﬂu aury Yszansmnlums

o w A =) g‘/ ~ 13 A o W ] =) o
cUTUﬂ'UI@ﬂ AS9N 1 uag 2 wurnduay Ao -13.18 % UAL -6.62 % NUANY IBULAYINDY
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A A o w <3 1o ' v {
Usz@nTawmsinia lulasuluglimounundusunufiomas -37.00 1ag 6.13 % m3
9 H '

111170 T lunsan 1 uag 2 wundlseansanaine -4.17 % uaz 9.09 % myuaay §115
Aa A o w g ) g’/ ~ [ Aa A 1 S
Yszansammmstiadudsluasan 3 waz 4 wunilszansniweglunasinalunn

Aa Jd o 1 Aa A o w A = 1 ~ = 3 4
Wlwes aurulszaniammstiniadTeAnunlaomasgans 72.72 % Tuldarnmsi

9 f

mMyrhiatudunal51Tald 25-40 % (Tchobanoglous et al., 2003) Usz@nFamnasihiia

< = < 7 o o v & Y A
YOIUTIVIUABINU I 64.00 % 1Tul)arnmainistiniavesszuuthiasudunagg
o w 9 = [ zg o Y A a A J
ez neunvIvanelailszuna 50-60 % (1NT89dna, 2536) azii IH1Saasduns gl

o w %‘ = ~ a Aa o w A = ~ o w k)
szuvinaiudsvesgaannisui 3 anas UszdnimumsthiiadTod lasmasiinia ldge
=i Aa A 0o w [ d' [l 4 o w ?1‘1 Y d'
0458.08 % szanTammsiiarleareSanumas 10.66 % oglunammstiniavudaun

'l

awnsmhiareanesald 10-20 % (nsesdna, 2535) Uszansnmmaiialulasoulugl
=\ < A I 4 o w 3}/ Y A =) o £
Andulasmasny 10.42 % 1uldarunasnsiniadudunae 10-20 % (A589A0A, 2536)

a A o v v %‘ v ! o C
ﬁmsuﬂizammwms‘u”nmllmuuuazumuwm”lmmsammllﬁ'qaﬁq 88.32%

Y 1
M9 17 ﬂimwﬁmwmimmmg%aqmmmiuﬁ 3

Usz@nSmN (%)

asan  Tled @R wWeawleYa Heuen  luiu  azneu oy
Fanua ey  uvIUael
Vit
1 41.33 23.53 42.56 37.69 7.14 71.96 6.42
2 43.19 58.74 31.10 42.07 -20.00 -31.60 6.82
3 34.44 76.93 43.64 36.68 60.92 79.07 6.29
4 50.76 25.00 17.76 31.19 17.13 64.12 6.17

H 1 o L% %’ 1
INWANITNAABIAITNN 17 WU NIV VIITAUNTeV0I9aa1MNTTUN 3 1
Aa a [ . a I'4 o w $ I
Uszaniamoeglunasialugnwsitimes aunsehiiaii Tedmasgad 42.43 % il law
4 o v 3}/ y ) Y a a
nasimsthiatudunaiziigald 25-40 % (Tchobanoglous et al., 2003) Usz@nTamwms

1h1ia® Tedmay 46.05 % Usz@nTammsiiiaaz neuLvILasNIGIDT 71.72 % BIgInN

e
v A

4 o w o w g { o w
Lﬂm"nﬂ”li‘].l”l‘].lﬂ@]gﬂf’]uL!sll']uaf’]8mﬂﬂizﬂﬂﬂ1ﬂﬂﬂlu@%}u%ﬂ’Jﬁil”lilﬂ]lﬁ) 50-60 % (Lﬂ%ﬂﬂﬁﬂﬂ,

=

a a o % I <] o o/
2536) Usz@nTammniiadedresauas lulasoulugdimouaunsatnialdgda

£
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v v
L

Yy A

o v ' 4 o w o w [
33.77 uag 36.91 % ®uany ’G;Nﬂ'ﬂlﬂﬂlmﬂWi’UTUﬂGUu@]uVIﬁWNWiﬂUWUﬂW@ﬁW@ﬁﬁLm%
Y G o £ a a o w @ ? o
TuTaswuldlszunm 1020 % (A58adNA, 2536) Uszansaiwmsiinialvsiuuaziingu
o w 9 A 9 g’/ ~ 1 Aa A o w :, A
ﬁWNWﬁﬂUWUﬂVlﬂlﬂaﬁl 28.40 % Elﬂl']ualuﬂi\iﬂ 2 wundszansammsihiasiasnedinise
o w Y A
1h11ia Idifies -20.00 %
v ' Y 4
ﬂ13ﬁﬂ‘yﬁwummuuﬁﬂﬂauﬁ’ﬁiwu UASB L!ﬁ$u1ﬁ@ﬂﬂiﬂﬂﬁ$'ﬂ'ﬂ UASB

4 " 1 =Y 1
efnyInadnyazTerannmstialasszuu luldoondnuns oz U UASB WU

L)

A ldvoauaaz mMIimesana NN UAIA1I 19N 18-21

Y v
M54 18 Yszansnmmaiavoatinaeluny UASB gaamnssui 1

Uszansmwlumsinga Gewaz)

nou pH
BOD COD T-P TKN 0&G SS
1 6.58 30.5 418 0.5 11.9 -257.1 23.4
2 6.81 29.6 -6.7 16.4 0 68.6 10.1
3 6.66 68.3 23 8.9 77.7 78.4 20.5
4 6.49 23.9 10 -6.8 31.4 16.7 29.5

1 a 4 a a o [} %’ [
AMTINmesNMaAlaNlssansamveanistinatuaesluss uass lu
d' 1 I~ d' ld‘ a a o % %’ =
AT IMNIINN 1 WUNIZUVTA pH Laemageadh 6.64 uazilszaninmussssuuiiniauude
$ =) d’ % H H
NANYINNMITINADINUANAIN1197 18 Y89 BOD, COD, T-P, TKN, O&G tiag SS lagmae

Sovaz 38.07, 10.7, 4.75, 30.25, -23.35 1A% 83.5 AUA1AL

a = [} o g QU {
MM319 19 szansnmnisthiavestinasluds UASB gaawinisuh 2

Uszansmwlumsinga Gewaz)

weu  pH
BOD COoD T-P TKN 0&G SS
1 6.81 69.9 60.0 60.6 -18.3 74 67.2
2 6.89 69.7 71.4 60.7 -11.1 45 75.4
3 6.97 -95.2 -411.1 -5.6 90.7 -103.4 -1,281.6
4 6.76 274 -114.3 -59.9  -96.4 39.6 -520.8
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1 a J Aa A o o %} ]
AN s MaANaNlssansamveanistniavuaeluss uaAsB 1u
v ' ' : 1A Aa A o w %}
PATINATINN 2 WUNIVVNA pH Tasindgedi 6.86 tazillszaniawvesszuuinga 1
{ a I'4 [ {
AENANYININNITIVABINIAUATAINITIN 19 Y93 BOD, COD, T-P, TKN, 0&G 1ag SS 1

mavievas 17.95,-98.5, 13.95, -8.77, 13.65 A -414.95 gua1ay

9y ]
M15149 20 Yszansnmmainavearin@eluny UASB gaamnssuin 3

Uszansmuwlumsinda Gewaz)

o pH
BOD COD T-P TKN 0&G SS
1 6.53 22.7 20 -90.3 79.51 7.7 -766.7
2 6.75 5.7 -112.4 -109.3 -403.9 -150 -608.1
3 6.39 24.3 -375 -73.5 -162.8 -63.9 -2,074.6
4 6.17 53.4 -77.8 -60.4 -102.9 21.3 -975.6

1 a 4 a a o [} %’ [
AMTINme s NMalaNlssansamveanistiniatduaesluss uass lu
d' 1 I~ d' ld‘ a a o % %’ )
AT IMNTINN 3 WUNITUVTA pH Laemageadh 6.46 uazilszaninmusdszuuiiniauude
H =) d’ % H H
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Taau ATAIAWINTOUNINNTY 97% A0 Rhodobacter  gluconicum  (3D1-43),
Peptostreptococcus russellii (3D2-127), Peptostreptococcaceae bacterium (3D2-19), Dokdonella
sp. (3D2-27), Streptococcus henryi (3D2-76), Streptococcus parauberis (3D2-149) UQg Neisseria
sp. (3D2-186) @71 15 Taau AlimAMUNEBUSZ1I19 90-97% A® Clostridiaceae bacterium
(3D1-8), Desulfovibrio desulfuricans (3D1-37), Acidithiobacillus caldus (3D2-4, 3D2-173),
Rhodobacter sphaeroides (3D2-42),  Clostridium saccharolyticum (3D1-106, 3D1-125),
Thiothrix sp. (3D1-124, 3D2-45), Ruminococcus gnavus (3D2-171, 3D2-172)Streptococcus
parauberis (3D2-37), Neisseria canis (3D1-104) 1 Planctomyces brasiliensis (3D2-122) Qg
304 Tnau filidnnumiloutesnii 90% fe Synergistes sp. (3D1-36), Frigovirgula sp.
(3D2-187), Clostridiales bacterium (3D2-121) Ua¥ Rhodobacter sphaeroides (3D2-166) 1u
HUANITY uncultured 3119U 28 TAau NUNTAIANUHIOUNINND 97% 311U 12 Tpau
(3D1-10, 3D1-14, 3D1-31, 3D1-41, 3D1-51, 3D1-56, 3D1-132, 3D2-16, 3D2-49, 3D2-65, 3D2-
179 waz 3D2-188) AuATAIMHTeUTINI19 90-97% $119n 13 Taau (3D1-29, 3D1-38,
3D1-49, 3D1-61, 3D1-68, 3D1-131, 3D2-8, 3D2-25, 3D2-40, 3D2-54, 3D2-59, 3D2-81, 3D2-82
waz 3D2-165) uazfinAInNToEN1 90% $1149m 3 Taau (3D1-89, 3D2-35 uaz 3D2-131)
amluszuuinfasudonuyldeendou (E) mamsinseiiunuaiiie
uncultured W3onuARR oRm1zAea 111 117w 8 Tnau uazuuAfiB cultured Wionuniite
fmz@ea’ld $1uan 43 Taau Taenu i us 109U cultured bacteria 43 Taam szneudae 35
Taau HilMAnumileunnni1 97% fe Thiothrix sp. (4E1-4, 4E1-4, 4E1-16, 4E1-23, 4E1-28,
4E1-30, 4E1-39, 4E1-40, 4E1-44, 4E1-52, 4E1-57, 4E1-60, 4E2-8, 4E2-9, 4E2-16, 4E2-33, 4E2-
37, 4E2-39, 4E2-41, 4E2-50, 4E2-52, 4E2-74, 4E2-77, 4E2-78, 4E2-79, 4E2-80, 4E2-97, 4E2-98,
4E2-105, 4E2-106, 4E2-108, 4E2-122 ey 4E2-126) 4a2 Rhodobacter gluconicum (4E2-51)
a2 3 Tnau Rilmnnumilensznane 90-97% Ao Thiothrix sp. (4E2-35, 4E2-61, 4E2-111)
wagdn 5 Tnau Anmanumileutioond 90% Ao Brevundimonas sp. (4E1-26), Geobacter
bemidjiensis (4E2-12) Wa& Thiothrix sp. (4E2-27, 4E2-52, 4E2-87) lunuaNi3e uncultured
$1au 8 Taau nuddiannumiiouninndt 97% s 1 Taau (4E2-96) auiiiaina
WTOUTENIN 90-97% T1UI 4 TAaw (4EI1-1, 4E2-47, 4E2-83 LAz 4E2-101) uaziiianny

"oon3190% $1u7u 3 Taau (4E1-36, 4E2-4 118g 4E2-113)
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M99 26 wanmsfTeuneudiauiionale’lng (BLAST) wodsiauuaoudIu 16S rRNA

i‘ Aa Ay Y = 1 A A o w
GU’ENL%’EJLL‘LI?W]LSEJTIllﬂi]”IﬂﬂﬁTﬂauEmﬁ’Ju 16S rRNA “]Ji’)ﬂl!‘].lﬂi/]ﬁfﬂi!i%ﬂ‘ﬂﬂ”mﬂ

TudouuululFoondou (UASB) (3D)

No Clone Length Nearest relative GenBank Similarity
(bp) Accession no. (%)
1 3D1-8 1525 Clostridiaceae bacterium AB298726 92
2 3D1-10 1484 Uncultured Synergistetes bacterium CU926135 98
3 3DI1-14 1522 Uncultured Firmicutes bacterium CU918169 99
4 3D1-29 1551 Uncultured Firmicutes bacterium CU925907 92
5 3D1-31 1490 Uncultured bacterium AB494323 98
6 3D1-36 769 Synergistes sp. EU476081 86
7 3D1-37 1579 Desulfovibrio desulfuricans DQ092636 94
8 3D1-38 1183 Uncultured Dokdonella sp. IN679149 92
9 3D1-41 1080 Uncultured Streptococcus sp. AM157443 99
10  3D1-43 1477 Rhodobacter gluconicum AB077986 99
11 3D1-49 1532 Uncultured bacterium EU234171 92
12 3DI1-51 1529 Uncultured Synergistetes bacterium CU926135 99
13 3DI1-56 1500 Uncultured Synergistetes bacterium CU926135 99
14 3DI1-59 1541 Uncultured bacterium GQ897706 95
15 3DI1-61 1500 Uncultured Synergistetes bacterium CU920256 95
16 3DI1-68 1522 Uncultured Synergistetes bacterium CU926135 99
17 3D1-89 1534 Porphyromonas sp. EU012301 90
18  3DI1-104 1529 Neisseria canis IN713302 97
19 3DI1-106 1571 Clostridium saccharolyticum CP002109 95
20 3DI1-124 1461 Thiothrix sp. AB042537 90
21  3DI1-125 1541 Clostridium saccharolyticum CP002109 95
22 3DI1-131 1501 Uncultured Synergistetes bacterium CU926135 99
23 3DI1-132 1481 Uncultured Synergistetes bacterium CU926135 99
24 3D2-4 801 Acidithiobacillus caldus EU421841 95
25 3D2-8 1519 Uncultured alpha proteobacterium JQ624286 97
26 3D2-16 1544 Uncultured bacterium IN245694 99
27 3D2-19 1544 Peptostreptococcaceae bacterium AB377177 98
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No Clone Length Nearest relative GenBank Similarity
(bp) Accession no. (%)
28  3D2-25 1522 Uncultured Firmicutes bacterium GQ468574 90
29  3D2-27 1503 Dokdonella sp. FJ455531 98
30 3D2-35 1035 Uncultured Synergistetes bacterium CU918687 89
31 3D2-37 1560 Streptococcus parauberis CP002471 94
32 3D2-40 1545 Uncultured Deferribacteres bacterium HQ183983 93
33  3D2-42 706 Rhodobacter sphaeroides CP000661 92
34  3D2-45 1515 Thiothrix sp AB042537 93
35 3D2-49 1589 Uncultured Desulfovibrionaceae bacterium AB218349 99
36 3D2-54 1496 Uncultured rumen bacterium AB270048 91
37 3D2-59 1299 Uncultured bacterium AY854300 90
38  3D2-65 1567 Uncultured Clostridiales bacterium AB721397 99
39 3D2-76 1534 Streptococcus henryi NR 044189 99
40 3D2-81 1513 Uncultured Actinomycetaceae bacterium F1542912 95
41 3D2-82 1516 Uncultured Actinomycetaceae bacterium F1542912 95
42 3D2-121 1533 Clostridiales bacterium JN713382 85
43  3D2-122 1444 Planctomyces brasiliensis NR 074297 92
44  3D2-127 1474 Peptostreptococcus russellii AY167963 99
45 3D2-131 1495 Uncultured bacterium AY858461 89
46  3D2-149 1514 Streptococcus parauberis NR_102798 99
47  3D2-165 1488 Uncultured Fusobacteria bacterium CU921109 94
48  3D2-166 828 Rhodobacter sphaeroides CP000143 85
49 3D2-171 1489 Ruminococcus gnavus NR 036800 96
50 3D2-172 1571 [Ruminococcus] gnavus IN713312 91
51 3D2-173 771 Acidithiobacillus caldus EU421841 95
52 3D2-179 1496 Uncultured Synergistetes bacterium CU926135 99
53  3D2-186 1520 Neisseria sp. AJ586614 99
54 3D2-187 1262 Frigovirgula sp. IJN713196 87
55 3D2-188 1521 Uncultured bacterium JX27754 99
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M519 27 wamsfTeuneudiduiionale’lng (BLAST) wodsiauuaoudIu 16S rRNA

£
UDUFBUUANLIIN

v
RIGEINI

A A 41191

9 a

FOONHAIU (4E)

A91AN15 IAauIUaIU 16S rRNA veduuaniseluszuuiinia

No Clone Length  Nearest relative GenBank Similarity
(bp) Accession no. (%)
1 4E1-1 1572 Uncultured Verrucomicrobiales bacterium GQ406197 91
2 4E1-4 1521 Thiothrix sp. AB042537 99
3 4E1-5 1710  Thiothrix sp. AB042537 99
4 4E1-16 1510  Thiothrix sp. AB042537 99
5 4E1-23 1461 Thiothrix sp. AB042537 99
6 4E1-26 1432 Brevundimonas sp. GQ495029 89
7 4E1-28 1463 Thiothrix sp. AB042537 99
8 4E1-30 1514 Thiothrix sp. AB042537 99
9 4E1-36 1036 Uncultured Clostridia bacterium IN173109 88
10  4EI1-39 1513 Thiothrix sp. AB042537 99
11 4E1-40 1504 Thiothrix sp. AB042537 99
12 4El1-44 1460 Thiothrix sp. AB042537 99
13 4E1-52 1466 Thiothrix sp. AB042537 99
14 4EI1-57 1536 Thiothrix sp. AB042537 99
15 4E1-60 1506 Thiothrix sp. AB042537 99
16  4E1-79 1527  Thiothrix sp. AB042538 99
17  4E2-4 1145 Uncultured Rhodobacteraceae bacterium IN625692 86
18  4E2-8 1425 Thiothrix sp. AB042537 99
19  4E2-9 1514 Thiothrix sp. AB042537 99
20  4E2-12 1565  Geobacter bemidjiensis NR 075007 87
21  4E2-16 1511 Thiothrix sp. AB042537 99
22 4E2-27 1493 Thiothrix sp. AB042537 86
23 4E2-33 1524 Thiothrix sp. AB042537 99
24 4E2-35 1451 Thiothrix sp. AB042538 92
25  4E2-37 1534 Thiothrix sp. AB042537 99
26  4E2-39 1513 Thiothrix sp. AB042537 99
27  4E2-41 1501 Thiothrix sp. AB042537 99
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No Clone Length  Nearest relative GenBank Similarity
(bp) Accession no. (%)
28  4E2-47 1322 Uncultured Thauera sp. HQ132466 91
29  4E2-50 1525  Thiothrix sp. AB042537 99
30  4E2-51 1465  Rhodobacter gluconicum AB077986 99
31 4E2-52 1047  Thiothrix sp. AB042537 85
32 4E2-57 1524 Thiothrix sp. AB042537 99
33 4E2-61 1548 Thiothrix sp. AB042537 97
34 4E2-74 1442 Thiothrix sp. AB042537 99
35  4E2-77 1494 Thiothrix sp. AB042537 99
36 4E2-78 1407 Thiothrix sp. AB042537 99
37  4E2-79 1464 Thiothrix sp. AB042537 99
38  4E2-80 1447 Thiothrix sp. AB042537 99
39  4E2-83 1522 Uncultured Chlorobi bacterium IN679178 97
40  4E2-96 1495 Uncultured gamma proteobacterium JQ624337 98
41  4E2-87 1074 Thiothrix sp. AB042537 85
42 4E2-97 1526  Thiothrix sp. AB042537 99
43 4E2-98 1476  Thiothrix sp. AB042537 99
44 4E2-105 1478  Thiothrix sp. AB042537 99
45  4E2-106 1461 Thiothrix sp. AB042537 99
46  4E2-108 1485  Thiothrix sp. AB042537 99
47  4E2-101 1501  Uncultured alpha proteobacterium FM253640 97
48  4E2-111 1528  Thiothrix sp. AB042537 91
49  4E2-113 1283 Uncultured Dokdonella sp. JF808755 88
50 4E2-122 1524 Thiothrix sp. AB042537 99
51 4E2-126 1510  Thiothrix sp. AB042537 99
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v v d av o w_ o
3. wamiﬁnmmmauwuﬁmanmmmi (Phylogenetic tree) mm!mﬂﬁﬁﬂﬁlmzuumuﬂm
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) 2 <
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A19149 28 NMINILAVITUAIU 16S rRNA N ld01nns Inauilaveauanideluszuy

¥ = 1
1J11Jﬂ1ﬂl,ﬁflll,‘]_l‘]_lllll‘l%ﬂ1ﬂ"lﬂ (3D)

Items Clone

No. of clone % Total clone

Similarity

= 97% 19 35
(cultured bacteria 7 clone, uncultured bacteria 12 clone)

90-97% 29 52
(cultured bacteria 15 clone, uncultured bacteria 14 clone)

<90% 7 13
(cultured bacteria 4 clone, uncultured bacteria 3 clone)

Total 55 100
1. Low G+C Gram-positive Bacteria (LGCGPB) 22 41%
>97% 4 8
(3D2-19, 3D2-76,3D2-127, 3D2-149)

90-97% 7 13

(3D1-8, 3D1-106, 3D2-37, 3D2-45,3D1-125, 3D2-171,

3D2-172)

<90% 1 2
(3D2-121)

Uncultured groups 10 18

(3D1-14, 3D1-29, 3D1-41, 3D1-59, 3D2-16, 3D2-25, 3D2-54,

3D2-65, 3D2-165, 3D2-188)

2. Synergister bacteria group 16 31
90-97% 1 2
(3D1-124)

<90% 2 4

(3D1-36, 3D2-187)
Uncultured groups 13 25
(3D1-10,3D1-31, 3D1-51, 3D1-56, 3D1-61, 3D1-68, 3D1-131,

3D1-132,, 3D2-35, 3D2-40, 3D2-59, 3D2-131, 3D2-179)

3. Proteobacteria 11 16
=>97% 3 4
(3D1-43, 3D2-27, 3D2-186)
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15149 28 (AD)

Items Clone

No. of clone % Total clone

90-97% 4 6
(3D1-37,3D1-104, 3D2-42, 3D2-173)

Uncultured groups (3D1-38, 3D2-8, 3D1-49, 3D2-49) 4 6
4. High G+C Gram-positive bacteria (HGC) 2 4

Uncultured groups (3D2-81, 3D2-82)

5. Planctomycete 1 2
90-97% (3D2-122)

6. Cytophage-Flexibacter-Bacteroides 1 2
90-97% (3D1-89)

7. Unkown Bacteria 2

90-97% (3D2-4) 1

<90% (3D2-166) 1 2
Total 55 100

1nA131e 28 wuswuaiideluszuutiatudennn Tiduenia (3D)
Usznoudaengulng 2 nqufie ngu 1 Low G + C Gram-positive bacteria Hq1l5znoy
uncultured bacteria 10 1AM 182 cultured bacteria 12 Taau filsznovldronuniid oriia
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henryi (3D2-76), Clostridiales bacterium (3D2-121), Peptostreptococcus russellii (3D2-127),
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A1919 29 NINILAVITUAIU 16S rRNA N ld01nns Inauilsveauuanideluszuy

o v 3 a 9
U1Uﬂu1lﬁﬂllﬂﬂ‘lcﬁ@1ﬂ1ﬁ (4E)

Items Clone

No. of clone % Total clone
Similarity
> 97% 36 70
(cultured bacteria 35 clone, uncultured bacteria 1 clone)
90-97% 7 14
(cultured bacteria 3 clone, uncultured bacteria 4 clone)
<90% 8 16
(cultured bacteria 5 clone, uncultured bacteria 3 clone)
Total 51 100
1. Proteobacteria 49 96
> 97% 35 69
(4E1-4, 4E1-5,4E1-16, 4E1-23, 4E1-28, 4E1-30, 4E1-39,
4E1-40, 4E1-44, 4E1-52, 4E1-57, 4E1-60, 4E1-79, 4E2-8,
4E2-9, 4E2-16, 4E2-37, 4E2-39, 4E2-41, 4E2-50, 4E2-51
4E2-33, 4E2-57,4E2-74, 4E2-77, 4E2-78, 4E2-79, 4E2-97,
4E2-80, 4E2-98, 4E2-105, 4E2-106, 4E2-108, 4E2-122,
4E2-126)
90-97% 3 6
(4E2-35, 4E2-61, 4E2-111)
<90% 5 10
(4E2-12, 4E2-26, 4E2-27, 4E2-52, 4E2-87)
Uncultured groups 6 12
(4E1-1, 4E2-4, 4E2-47, 4E2-96, 4E2-101, 4E2-113)
2. Low G+C Gram-positive Bacteria (LGCGPB) 1 2
Uncultured groups (4E1-36)
3. Green-sulfur bacteria 1 2
Uncultured groups (4E2-83)
Total 51 100
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1. AVIVAVBIEHAIY 16S rRNA a0 1nmslnauduaIu 16S rRNA vaauuafSaluszuy

o U :’ ) N Y a
hiimivaauuylil¥eendiau (UASB)

>3D1-8
TAGAGTTTGATCCTGGCTCAGGATGAACGCTGGCGGCGTGCTTAACA
CATGCAAGTCGAACGAAGCATTTTAGCGGAACATTTTCGGATGGGAA
GTTAAAATGACTGAGTGGCGGACGGGTGAGTAACGCGTGGATAACCT
ACCATATACAGGGGGACAACAGTTGGAAACGACTGCTAATACCGCAT
AAGCGCACAGTGCCGCATGGCACGGTGTGAAAAACTCCGGTGGTATA
TGATGGATCCGCGTCTGATTAGCTAGTTGGTGAGGTAACGGCCCACC
AAGGCAACGATCAGTAGCCGACCTGAGAGGGTGACCGGCCACATTG
GGACTGAGACACGGCCCAAACTCCTACGGGAGGCAGCAGTGGGGAA
TATTGCACAATGGGCGAAAGCCTGATGCAGCGACGCCGCGTGAGCGA
AGAAGTATTTCGGTATGTAAAGCTCTATCAGCAGGGAAGAAAATGAC
GGTACCTGACTAAGAAGCCCCGGCTAACTACGTGCCAGCAGCCGCGG
TAATACGTAGGGGGCAAGCGTTATCCGGATTTACTGGGTGTAAAGGG
AGCGTAGGCGGCAAGGCAAGTCTGATGTGAAAACCCGGGGCTCAAC
CCCGGGACTGCATTGGAAACTGCTTAGCTAGAGTGTCGGAGAGGTAA
GTGGAATTCCTAGTGTAGCGGTGAAATGCGTAGATATTAGGAGGAAC
ACCAGTGGCGAAGGCGACTTACTGGACGATAACTGACGCTGAGGCTC
GAAAGCGTGGGGAGCAAACAGGATTAGATACCCTGGTAGTCCACGCC
GTAAACGATGAATACTAGGTGTTGGGGGTCAAACCTCAGCGCCCAAG
CTAACGCGATAAGTAATCCGCCTGGGGAGTACGTACGCAAGTATGAA
ACTCAAAGGAATTGACGGGGACCCGCACAAGCGGTGGAGCATGTGG
TTTAATTCGACGCAACGCGAGGAACCTTACCAGCGTTTGACATCCTAC
TAAGTGTGCAGAGATGCGCATGTGCCCTTTCGGGGGAAAGTAGTGAC
AGGTGGTGCATGGCTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTA
AGTCCCGCAACGAGCGCAACCCCTATCGTATGTTACCAGTATTTAGTT
GGGGACTCATGCGATACTGCCTGCGACGAGCAGGAGGAAGGTGGGG
ATGACGTCAAGTCATCATGGCCCTTACGCCTAGGGCTACACACGTAC
TACAATGGCGCGCACAAAGGGAAGCGAGACCGCGAGGTGGAGCCAA
TCCCAAAAAACGCGTCCCAGTCCGGATTGCAGTCTGCAACTCGACTG
CATGAAGTTGGAATCGCTAGTAATTCGAGATCAGCATGCTCGGGTGA
ATGCGTTCCCGGGCCTTGTACACACCGCCCGTCACACCACGAAAGTC
GGTTTTACCCGAAGCCGGTGAGCCAACCAGCAATGGAGGCAGCCGTC
TACGGTAGGGCCGATGATTGGGGTGAAGTCGTAACAAGGTAGCCGTA
GGGGAACCTGCGGCTGGATCACCTC

>3D1-10
TAGAGTTTGATCCTGGCTCAGAACGAACGCTGGCGGCAGGCCTAACA
CATGCAAGTCGAGCGCGCCCTTCGGGGCGAGCGGCGGACGGGTGAGT
AACGCGTGGGAACGTGCCCTTTGCTTCGGAATAGTCCCGGGAAACTG
GGGGTAATACCGGATACGCCCTTACGGGGAAAGATTTATCGGCGAAG
GATCGGCCCGCGTTGGATTAGGTAGTTGGTGGGGTAATGGCTCACCA
AGCCGACGATCCATAGCTGGTTTGAGAGGATGATCAGCCACACTGGG
ACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATCT
TAGACAATGGGGGCAACCCTGACCCAGCGACGCCGCGTGAGTGAAG
AAATCCCTCGGGATGTAAAGCTCTGTTGTGTGGGAAGATAATGACGG
TACCACACGAGGAAGCCCCGGCAAACTACGTGCCAGCAGCCGCGGTA
ATACGTAGGGGGCAAGCGTTGTCCGGAATTACTGGGCGTAAAGCGCA
CGCAGGCGGATTAAAAAGTCAGCCGTAAAATGCACGGGCTCAACCTG
TGTTAGTCAGCTGATACTATTAGTCTAGAGTATGTGAGAAGGAAGTG
GAATTCCCGGTGTAGCGGTGAAATGCGTAGATATCGGGAGGAACACC
AGTGGCGAAGGCGGCTTCCTGGCACAAAACTGACGCTCATGTGCGAA
AGCTAGGGCAGCGAACGGGATTAGATACCCCGGTAGTCCTAGCCGTA
AACGATGGATACTAGGTGTGGGTGTCGCAGGGCATCCGTGCCGCAGT
TAACGCGTTAAGTATCCCGCCTGGGGACTACGGTCGCAAGACTGAAA
CTCAAAGGAATTGACGGGGGCCCGCACAAGCGGTGGAGCACGTGGTT
TAATTCGATGCAAACCGAAGAACCTTACCTAGGCTTGACATACAAGT
GGTACAGAAGTGAAAGCGGAAGGACCCTAGCTTGCTAGGGAGCTTG

AACAGGTGCTGCATGGCTGTCGTCAGCTCGTGTCGTGAGATGTTGGG
TTAAGTCCCGCAACGAGCGCAACCCCTATTGCCGGTTGCTAACAGGA
GAGCTGAGCACTCCGGCGAGACTGCCGCCGACAAGGCGGAGGAAGG
TGGGGATGACGTCAAGTCATCATGGCCCTTATGCCTAGGGCGACACA
CGTGCTACAATGGCCGACACAGACGGCAGCTTAACGGCGACGTTTGG
CGAATCCTCTAAAGTCGGTCCCAGTTCGGATTGTAGTCTGCAACTCGA
CTACATGAAGCCGGAATCGCTAGTAATCGCAGATCAGCCAAGCTGCG
GTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACACCACCCG
AGTTGGGGGCACCCGAAGCCGCAGGCTTAACCCGTAAGGGAAAGAT
GCGTCTAAGGTGCGCCGAGTAAGGGGGGTGAAGTCGTAACAAGGTA
GCCGTACCGGAAGGTGCGGCTGGATCACCTC

>3D1-14
AGAGTTTGATCCTGGCTCAGGATGAACGCTGGCGGCGTGCCTAACAC
ATGCAAGTCGAACGAAGCATTTTAGCGGAACATTTTCGGATGGGAAG
TTAAAATGACTGAGTGGCGGACGGGTGAGTAACGCGTGGATAACCTA
CCATATACAGGGGGACAACAGTTGGAAACGACTGCTAATACCGCATA
AGCGCACAGTGCCGCATGGCACGGTGTGAAAAACTCCGGTGGTATAT
GATGGATCCGCGTCTGATTAGCTAGTTGGTGAGGTAACGGCCCACCA
AGGCAACGATCAGTAGCCGACCTGAGAGGGTGACCGGCCACATTGG
GACTGAGACACGGCCCAAACTCCTACGGGAGGCAGCAGTGGGGAAT
ATTGCGCAATGGAGAAGAACTCTGACGCAGCAATACCGCGTGAGCGA
AGAAGGTCTTCGGATCGTAAAGCTCTGTTATCAGGGAAGAAGAAAAT
GACGGTACCTGATGAGCAAGTCCCGGCTAACTACGTGCCAGCAGCCG
CGGTAATACGTAGGGGACAAGCGTTGTCCGGAATCACTGGGCGTAAA
GGGCGCGCAGGCGGTGATTTAAGCAGGATGTGAAAGGCTACGGCTCA
ACCGTAGACATGCACCCTGAACTGGGTCACTTGAGTATTGGAGAGGC
AGGCAGAATTCCTGGTGTAGCGGTGAAATGCGTAGATATCAGGAGGA
ATACCGGAGGCGAAGGCGGCCTGCTGGACAAATACTGACGCTGAGG
CGCGAAAGCGTGGGGAGCAAACAGGATTAGATACCCTGGTAGTCCAC
GCCGTAAACGATGAATGCTGGTTGTTGGTCTTTAAAGATCAGTGACG
ACGTAAACACGATAAGCATTCCGCCTGGGGAGTACGATCGCAAGATT
GAAACTCAAAGGAATTGACGGGGACCCGCACAAGCAGCGGAGCATG
TGGTTTAATTCGAAGCAACGCGAAGAACCTTACCAGGTTTTGACATA
GGAGTGACCGGAACAGAGATGTTCCTTTTCTTCGGAACACTCCATAC
AGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAA
GTCCCGCAACGAGCGCAACCCCTATCCTTAGTTGCCAGCAGGTCGAG
CTGGGCACTCTAATGAGACTGCCGCGGACAACGCGGAGGAAGGCGG
GGATGACGTCAAATCATCATGCCCCTTATAACCTGGGCTACACACGT
GCTACAATGGTTCGGAACAGAGAGAAGCGAGACCGCGAGGTGGAGC
GAATCTTTTAAAACGAATCTCAGTTCGGATTGCAGGCTGAAACCCGC
CTGCATGAAGTTGGAGTTGCTAGTAATCGCGGATCAGAATGTCGCGG
TGAATGCGTTCCCGGGTCTTGTACACACCGCCCGTCACACCACGAGA
GTAGGTAACACCCGAAGTCAGTGAGGCAACCGCAAGGAGCCAGCTG
CCGAAGGTGGGATTTATAATTGGGGTGAAGTCGTAACAAGGTAGCCG
TATCGGAAGGTGCGGTTGGATCAC

>3D1-29
TCCAGATCTGAGTTTGATCCTGGCTCAGGACGAACGCTGGCGGCGTG
CCTAACACATGCAAGTCGAACGGAGATATGGAGATTCGTTGAAATAT
CTTAGTGGCGGACGGGTGAGTAACGCGTGAACAACCTGACCTAAAGA
GGGGGATAACAGCGAGAAATCGTTGCTAATACCGCATAAGACCACG
ACCCGGCATCGGGATGAGGTCAAAGGAGCAATCCGCTTTAGGAGGG
GTTCGCGTCCCATTAGATAGTAGGCGGGGTAACGGCCCACCTAGTCA
GCGATGGGTAGCCGAGCTGAGAGGCTGAACGGCCACACTGGAACTG
AGACACGGTCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGG
GCAATGGGCGAAAGCCTGACCCAGCAACGCCGCGTGAGGGAAGAAG
GTTTTCGGATTGTAAACCTCTGTCGCAGATGACGAAGGAAGTGACGG



TAATCTGTGAGGAAGCCCCGGCTAACTACGTGCCAGCAGCCGCGGTA
ATACGTAGGGGGCGAGCGTTGTCCGGAATTACTGGGCGTAAAGGGTG
CGTAGGCGGCATATTAAGTTGGATGTGAAATGCCCGGGCTTAACTTG
GGACTTGCATTCAAAACTGGTAAGCTAGAGTACAGGAGAGGAAAGC
GGAATTCCTAGTGTAGCGGTGAAATGCGTAGATATTAGGAGGAACAC
CGGTGGCGAAGGCGGCTTTCTGGACTGAAACTGACGCTGAGGCACGA
AAGCGTGGGGAGCAAACAGGATTAGATACCCTGGTAGTCCACGCTGT
AAACGATGAATACTAGGTGTAGGGGGTATTGACTCCCTCTGTGCCGC
AGCAAACGCAATAAGTATTCCGCCTGGGGAGTACGGCCGCAAGGTTG
AAACTCAAAGGAATTGACGGGGGCCCGCACAAGCAGCGGAGCATGT
GGTTTAATTCGACGCAACGCGAAGAACCTTACCAAGGCTTGACATCC
TGCTAAGCTCATGGAAACATGAGGTCCCTTCGGGGGAGCAGAGACAG
GTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGT
CCCGCAACGAGCGCAACCCCTATCTTATGTTGCCAGCACGTAATGGT
GGGAACTCATGAGAGACTGCCGCAGACAATGCGGAGGAAGGCGGGG
ATGACGTCAAATCACCATGCCCCTTATGACCTGGGCTACACACGTACT
ACAATGGGCTTTAATAGAGGGAAGCGAAGTCGCGAGGCGGAGCAAA
CCCCAGAAACAAGCTCTCAGTTCGGATCGTAGGCTGCAACTCGCCTA
CGTGAAGTCGGAATCGCTAGTAATCGCAGGTCAGCATACTGCGGTGA
ATACGTTCCCGGGCCTTGTACACACCGCCCGTCACACCACGAAAGTC
GGAAGTGCCCAAAGCCGGTGGGGTAACCTTCGGGAGCCAGCCGTCTA
AGGTAAAGTCGATGATTGGGGTGAAGTCGTAACAAGGTAGCCGTATC
GGAAGGTGCGGCTGGATCACCTCCTTAAGCTTGGAATTCGCCCGGGT
ACCGAGCT

>3D1-31
CGTTAGCGGCGCGTTTTATGCATGCAAGTCGAGCGGTGCGTGGCTTC
GGTCACGCATAGCGGCGGACTGGTGAGTAACACGTGGATAATCTGCC
TTGCAGTCTGGGATATCCCATGGAAACATGGAGCAATACCGGATGCG
AAGCCTCTGGCGCTGGCCGGGGGCAGGAAAGGGGCCAAGGCCCTGC
TGCAAGATGAGTCCGCGTCCCATTAGCTAGATGGCGGGGTAAAGGCC
CACCATGGCGATGATGGGTAGCCGGCCTGAGAGGGTGAACGGCCAC
ATTGGGACTGAGATACGGCCCAGACTTCTACGGGAGGCAGCAGCAAA
GAATCTTCCGCAATGGACGAAAGTCTGACGGGGCGACGCCGCGTGAG
CGATGAAGGCCGCAAGGTTGTAAAGCTCTTTTCGGGGGGAAGAATAA
TGCCGGCAGGGAATGGCCGGCGGACGACATCAACTCCGGAATAAGG
TCCGGCTAACTACGTGCCAGCAGCCGCGGTAACACGTAGGGACCTAA
CGTTGTTCGGAATCATTGGGCGTAAAGGGCGCGCAGGCGGCATCTCA
AGTCTGGTGTTAAATGGTCGGGCTCAACCCGATCATGCGCTGGAAAC
TGGGATGCTTGAGTCCAGGAAGGGATGCCGGAATTCCAGGTGTAGGG
GTGAAATCTGTAGATATCTGGAAGAACACCGATGGCGAAGGCAGGC
ATCTGGCCATGGACTGACGCTGAGGCGCGAAGGTGCGGGGAGCAAA
CAGGTTTAGATACCCTGGTAGTCCGCACAGTAAACGATGTGCACCAG
GAGTCGGGCAGCAGTGTTCGGTTCCGTAGCAAACGCAATGAGTGCAC
CGCCTGGGGAGTATGCTCGCAAGGGTGAAACTCAAAGGAATTGACGG
GGGCCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGATGGTACGCG
AGAAACCTTACCAGGGCTTGACATATCCTGCGATGTGGCCGCGAGGC
TGCAGCCCTTCGGGGGCGGGATACAGGTGCTGCATGGCTGTCGTCAG
CTCGTGCTGTGAAGTGTTGGGTTAAGTCCCGCAACGAGCGCAACCCC
TGCCATCTGTTACTAACAGGCAATGCTGAGGACTCAGATGGAACTGC
CAGTGACAAACTGGAGGAAGGTGGGGACGACGTCAAGTCATCATGG
CCCTTATGTCCTGGGCCACACACGTGCTACAATGGCCGGTACAGAGC
GCAGCGAGGCCGCGAGGTCAAGCGAATCGCAAAAAGCCGGTCTCAG
TACGGACTGGAGTCTGCAACTCGACTCCACGAAGTTGGAATCGCTAG
TAATCACGCATCAGCATGGCGTGGTGAATACGTTCCCGGGCCTTGTA
CACACCGCCCGTCACACCATCCGAGTCTGGGGTACCCGAAATCGCCA
GCCTAACCGCAAGGGGGGCGGTGCTGAAGGTACGCCAGGTAAGGGG
GGTGAAGTCGTAACAAGGTAGCCGTACCGGAAGGTGCGGCT

>3D1-36
TCCTCCGTGCCGTAGTTAACGCGTTAAATGTCCCGCCTGGGGACTACG
GTCGCAAGGCTGAAACTCAAAGGAATTGACGGGGGCCCGCACAAGC
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GGTGGAGCACGTGGTTTAATTCGATGCAAACCGAAGAACCTTACCTG
GGTTTGACATTGAGTGAAATGTTACAGAGATGATAGTCGACGGAATC
CCTCTTGCTGGATGGCACTGAAAACAGGTGGTGCATGGCTGTCGTCA
GCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCC
CTATAGCCTATGTTGCTAGCGGGTAATGTCGGGGACTCATGGCGAGA
CTGCCAGCGGACAAGGCTGGAGGAAGGTGGGGATGACGTCAAGTCA
TCATGGCCTTTATGTCTTGGGCTACACACGTGCTACAATGGCCGTAGT
ACAGCAGAGCAGCTAGCTCGCGAGAGTCGGCGAGCAAATCCTCATAA
AGCTGTTCTTAGTTCGGATTGTAGTCTGCAACTCGAGTGCATGAAGTT
GGAATCGCTAGTAATCGCAGATCAGCCAATGTTGCGGTGAATACGTT
CTCGGGTCTTGTACACACCGCCCGTCACACCACGCGAGTTGGTTGCAC
CTGAAGTCGCAGGCCTCAACCGTAAGGAAGAGATGCGTCCGAAGGTG
TGCTGAGTTAGCGATTGGGGTGAAGTCGTAACAAGGTATCCGTACGG
GAAGGTGCGGCTGGATCACCTCCTTAAGCTTGGAATTCGCCCGGGTA
CCGAGCTCGCCCTAT

>3D1-37
TCCAGATCTAGAGTTTGATCCTGGCTCAGATTGAACGCTGGCGGCGT
GCCTAACACATGCAAGTCGAACGCGAAAGGGACTTCGGTCCTGAGTA
AAGTGGCGCACGGGTGAGTAACACGTGGATAATCTGCCTTTGAGATG
GGGACAACAGTTGGAAACGACTGCTAATACCGAATACGCTCTTAATT
TTACTGTTAAGAGGAAAGATGGCCTCTGCTTGCATGCTATCGCTCAAA
GATGAGTCCGCGTCCCATTAGCTAGACGGCGGGGTAACGGCCCACCG
TGGCAACGATGGGTAGCCGATCTGAGAGGATGATCGGCCACACTGGA
ACTGAAACACGGTCCAGACTCCTACGGGAGGCAGCAGTGGGGAATAT
TGCGCAATGGGCGAAAGCCTGACGCAGCGACGCCGCGTGAGGGATG
AAGGTCTTCGGATCGTAAACCTCTGTCAGAAGGGAAGAAACTGCGGT
GTTCTAATCAGCATCGCACTGACGGTACCTTCAAAGGAAGCACCGGC
TAACTCCGTGCCAGCAGCCGCGGTAATACGGAGGGTGCAAGCGTTAA
TCGGAATCACTGGGCGTAAAGCGCATGTAGGCTGTCGAGTAAGTCAG
AGGTGAAATCCCACGGCTCAACCGTGGAACTGCCTTTGATACTGCTC
AACTTGAATCCGGGAGAGGGTGGTGGAATTCCAGGTGTAGGAGTGAA
ATCCGTAGATATCTGGAGGAACATCAGTGGCGAAGGCGGCCACCTGG
ACCGGTATTGACGCTGAGATGCGAAAGCGTGGGTAGCAAACAGGATT
AGATACCCTGGTAGTCCACGCTGTAAACGATGGATACTAGGTGTTGG
GGTGTATGCCTCGGCGCCGTAGCTAACGCGTTAAGTATCCCGCCTGG
GGAGTACGGTCGCAAGGCTGAAACTCAAAGAAATTGACGGGGGCCC
GCACAAGCGGTGGAGTATGTGGTTTAATTCGATGCAACGCGAAGAAC
CTTACCTAGGTTTGACATCCAGAGAACTTCCTTTAAACGGGAAGGTG
CCCTTCGGGGAGCTCTGAGACAGGTGCTGCATGGCTGTCGTCAGCTC
GTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCCTAT
CCATAGTTGCCAGCAGGTAAGGCTGGGCACTCTATGGAGACCGCCCG
GGTTAACCGGGAGGAAGGTGGGGACGACGTCAAGTCATCATGGCCCT
TACGCCTAGGGCTACACACGTACTACAATGGCGCATACAAAGGGCAG
CGAAACCGCGAGGTCAAGCCAATCCCAAAAAGTGCGTCCCAGTCCGG
ATTGGAGTCTGCAACTCGACTCCATGAAGTTGGAATCGCTAGTAATTC
GAGGTCAGCATACTCGGGTGAATGCGTTCCCGGGCCTTGTACACACC
GCCCGCCACACCACGAAAGTCGGTTTTACCCGAAGCCGGTGAGCTAA
CTAGCAATAGAAGCAGCCGTCTACGGTAGGGCCGATGATTGGGGTGA
AGTCGTAACAAGGTAGCCGTAGGGGAACCTGCGGCTGGATCACCTCC
TTAAGCTTGGAATTCGCCCGGGTACCGA

>3D1-43
GAGCTCGGTACCCGGGCGAATTCCAAGCTTAGAGTTTGATCCTGGCT
CAGAACGAACGCTGGCGGCAGGCCTAACACATGCAAGTCGAGCGCG
CCCTTCGGGGTGAGCGGCGGACGGGTGAGTAACGCGTAGGAACGTGC
CCTTTGCTACGGAATAGTCTCGGGAAACTGGGGGTAATACCGTATGA
GCCCTTCGGGGGAAAGATTTATCGGCAAAGGATCGGCCCGCGTTGGA
TTAGGTAGTTGGTGGGGTAATGGCCCACCAAGCCGACGATCCATAGC
TGGTTTGAGAGGATGATCAGCCACACTGGGACTGAGACACGGCCCAG
ACTCCTACGGGAGGCAGCAGTGGGGAATCTTAGACAATGGGCGCAA
GCCTGATCTAGCCATGCCGCGTGAGCGATGAAGGCCTTAGGGTTGTA



AAGCTCTTTCGTGGGGGAAGATAATGACTGTACCCCAAGAAGAAGCC
CCGGCTAACTCCGTGCCAGCAGCCGCGGTAATACGGAGGGGGCTAGC
GTTGTTCGGAATTACTGGGCGTAAAGCGCACGTAGGCGGACCGGAAA
GTCAGAGGTGAAATCCCAGGGCTCAACCTTGGAACTGCCTTTGAAAC
TCCCGGTCTTGAGTTCGAGAGAGGTGAGTGGAATTCCGAGTGTAGAG
GTGAAATTCGTAGATATTCGGAGGAACACCAGTGGCGAAGGCGGCTC
ACTGGCTCGATACTGACGCTGAGGTGCGAAAGCGTGGGGAGCAAAC
AGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGAATGCCAGT
CGTCGGGCAGCATGCTGTTCGGTGACACACCTAACGGATTAAGCATT
CCGCCTGGGGAGTACGGCCGCAAGGTTAAAACTCAAAGGAATTGACG
GGGGCCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCAACGC
GCAGAACCTTACCAACCCTTGACATGTGTATCGCGGTTCCAGAGATG
GTTCCTTCAGTTCGGCTGGATACAACACAGGTGCTGCATGGCTGTCGT
CAGCTCGTGTCGTGAGATGTTCGGTTAAGTCCGGCAACGAGCGCAAC
CCACACTTTCAGTTGCCATCATTCAGTTGGGCACTCTGGAAGAACTGC
CGGTGATAAGCCGGAGGAAGGTGTGGATGACGTCAAGTCCTCATGGC
CCTTACGGGTTGGGCTACACACGTGCTACAATGGTGGTGACAATGGG
TTAATCCCCAAAAGCCATCTCAGTTCGGATTGGGGTCTGCAACTCGAC
CCCATGAAGTCGGAATCGCTAGTAATCGCGTAACAGCATGACGCGGT
GAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACACCATGGGAA
TTGGGTTTACCCGACGGCCGTGCGCTAACCTGGCAACAGGAGGCAGC
GGACCACGGTAGGCTCAGTGACTGGGGTGAAGTCGTAACAAGGTAGC
CGTAGGGGAACCTGCGGCTG

>3D1-49
GTTTGATCCTGGCTCAGAGTGAACGCTGGCGGCGTGCTTAACACATG
CAAGTCGAACGATGAAGCTCTAGCTTGCTAGAGTGGATTAGTGGCGC
ACGGGTGAGTAATGTATAGCTAATGTGCCCCTTAGAGGGGGATAACA
GTTGGAAACGACTGCTAATACCCCATACTCCTTCTTCTCATAAGGGAA
GTTGGGAAAGTTTTTTCGCTAAGGGATCGGGCTATATGGTATCAGCTT
GTTGGTGAGGTAATGGCTCACCAAGGCTATGACGCCTATCTGGTCTG
AGAGGATGATCAGACACACTGGAACTGAGACACGGTCCAGACTCCTA
CGGGAGGCAGCAGTGGGGAATATTACACAATGGAGGAAACTCTGAT
GTAGCAACGCCGCGTGGAGGATGACACATTTCGGTGCGTAAACTCCT
TTTATGTGAGAAGATAATGACGGTATCACATGAATAAGCACCGGCTA
ACTCCGTGCCAGCAGCCGCGGTAATACGGAGGGTGCAAGCGTTACTC
GGAATCACTGGGCGTAAAGCGCGCGCAGGCGGCTTTGTAAGTTGGAT
GTGAAATCCTATGGCTCAACCATAGAACTGCATCCAAAACTACTTAG
CTAGAGTCTGGGAGGGGAAGATGGAATTAGTGGTGTAGGGGTAAAA
TCCGTAGAGATCACTAGGAATACCAAAAGCGAAGGCGATCTTCTGGA
ACAGTACTGACGCTGAGGCGCGAAAGCGTGGGGAGCAAACAGGATT
AGATACCCTGGCAGTCCACGCCCTAAACGATGAATGTTAGTCGTCGG
AGAGCTCGTCTCTTCGGTGATGCAGCTAACGCATTAAACATTCCGCCT
GGGGAGTACGGTCGCAAGATTAAAACTCAAAGGAATAGACGGGGAC
CCGCACAAGTGGTGGAGCATGTGGTTTAATTCGACGCAACGCGAAGA
ACCTTACCAAGGCTTGACATCCTGCTAAGCTCATGGAAACATGAGGT
CCCTTCGGGGGAGCAGAGACAGGTGGTGCATGGTTGTCGTCAGCTCG
TGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTTATT
GCCAGTTACCAGCGGGTAAAGCCGGGGACTCTGGTAAGACTGCCGGG
GACAACTCGGAGGAAGGTGGGGACGACGTCAAATCATCATGCCCCTT
ATGTCTTGGGCTACACACGTGCTACAATGGCTGTAACAAAGGGAAGC
GACATCGCAAGATGAAGCGGATCTCATAAAAACAGTCCCAGTTCGGA
TTGTGGGCTGCAACCCGCCCACATGAAGTCGGAGTTGCTAGTAATCG
CGGATCAGAATGCCGCGGTGAATACGTTCCCGGGCCTTGTACACACC
GCCCGTCACACCATGGGAGTTGGGAGTGCCCGAAGTCAGTATCCTAA
CCGCAAGGAGGGAGCTGCCGAAGGCAAGACCAATGACTGAGGTGAA
GTCGTAACAAGGTAGCCGTATCGGAAGGTGCGGCTGGATCACCTCCT
TAAGCTTGGAATTCGCCCGGGTACCGAGCT

>3D1-51
TCGGTACCCGGGCGAATTCCAAGCTTAGAGTTTGATCCTGGCTCAGG
ACGAACGCTGGCGGCGTGCTTAACACATGCAAGTCGAACGAAAAATC

97

ATTGAAAGCTTGCTGATATGATTTTTAGTGGCGGACGGGTGAGTAAC
GCGTGAGGACTTGTCTTATACAGGGGGACAACAGTTGGAAACGGCTG
CTAATACCCCATAAGCCTTCGGGTAAAAGGAGTAATCCGGTATTCGA
GAGACTCGCGTCCTATCAGCTAGTAGGTGAGGTAACGGCTCACCTAG
GCGAAGACGGGTAGCCGGCCTGAGAGGGCGAACGGCCACACTGGAA
CTGAGACACGGTCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATT
GGGCAATGGGGGCAACCCTGACCCAGCGACGCCGCGTGAGTGAAGA
AATCCCTCGGGATGTAAAGCTCTGTTGTGTGGGAAGATAATGACGGT
ACCACACGAGGAAGCCCCGGCAAACTACGTGCCAGCAGCCGCGGTA
ATACGTAGGGGGCAAGCGTTGTCCGGAATTACTGGGCGTAAAGCGCA
CGCAGGCGGATTAAAAAGTCAGCCGTAAAATGCACGGGCTCAACCTG
TGTTAGTCAGCTGATACTATTAGTCTAGAGTATGTGAGAGGGAAGTG
GAATTCCCGGTGTAGCGGTGAAATGCGTAGATATCGGGAGGAACACC
AGTGGCGAAGGCGGCTTCCTGGCACAAAACTGACGCTCATGTGCGAA
AGCTAGGGCAGCGAACGGGATTAGATACCCCGGTAGTCCTAGCCGTA
AACGATGGATACTAGGTGTGGGTGTCGCAGGGCATCCGTGCCGCAGT
TAACGCGTTAAGTATCCCGCCTGGGGACTACGGTCGCAAGACTGAAA
CTCAAAGGAATTGACGGGGGCCCGCACAAGCGGTGGAGCACGTGGTT
TAATTCGATGCAAACCGAAGAACCTTACCTAGGCTTGACATACAAGT
GGTACAGAAGTGAAAGCGGAAGGACCCTAGCTTGCTAGGGAGCTTG
AACAGGTGCTGCATGGCTGTCGTCAGCTCGTGTCGTGAGATGTTGGG
TTAAGTCCCGCAACGAGCGCAACCCCTATTGCCGGTTGCTAACAGGA
GAGCTGAGCACTCCGGCGAGACTGCCGTCGACAAGGCGGAGGAAGG
TGGGGATGACGTCAAGTCATCATGGCCCTTATGCCTAGGGCGACACA
CGTGCTACAATGGCCGACACAGACGGCAGCTTAACGGCGACGTTTGG
CGAATCCTCTAAAGTCGGTCCCAGTTCGGATTGTAGTCTGCAACTCGA
CTACATGAAGCCGGAATCGCTAGTAATCGCAGATCAGCCAAGCTGCG
GTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACACCACCCG
AGTTGGGGGCACCCGAAGCCGCAGGCTTAACCCGTAAGGGAAAGAT
GCGTCTAAGGTGCGCCGAGTAAGGGGGGTGAAGTCGTAACAAGGTA
GCCGTACCGGAAGGTGCGGCTGGATCACCTC

>3D1-56
AGTTTGATCCTGGCTCAGGACGAACGCTGGCGGCGTGCTTAACACAT
GCAAGTCGAACGAAAAATCATTGAAAGCTTGCTGATATGATTTTTAG
TGGCGGACGGGTGAGTAACGCGTGAGGACTTGTCTTATACAGGGGGA
CAACAGTTGGAAACGGCTGCTAATACCCCATAAGCCTTCGGGTAAAA
GGAGCAATCCGGTATTCGAGAGACTCGCGTCCCATCAGCTAGTAGGT
GAGGTAACGGCTCACCTAGGCGAAGACGGGTAGCCGGCCTGAGAGG
GCGAACGGCCACACTGGAACTGAGACACGGTCCAGACTCCTACGGGA
GGCAGCAGTGGGGAATATTGGGCAATGGGGGCAACCCTGACCCAGC
GACGCCGCGTGAGTGAAGAAATCCCTCGGGATGTAAAGCTCTGTTGT
GTGGGAAGATAATGACGGTACCACACGAGGAAGCCCCGGCAAACTA
CGTGCCAGCAGCCGCGGTAATACGTAGGGGGCAAGCGTTGTCCGGAA
TTACTGGGCGTAAAGCGCACGCAGGCGGATTAAAAAGTCAGCCGTAA
AATGCACGGGCTCAACCTGTGTTAGTCAGCTGATACTATTAGTCTAGA
GTATGTGAGAGGGAAGTGGAATTCCCGGTGTAGCGGTGAAATGCGTA
GATATCGGGAGGAACACCAGTGGCGAAGGCGGCTTCCTGGCACAAA
ACTGACGCTCATGTGCGAAAGCTAGGGCAGCGAACGGGATTAGATAC
CCCGGTAGTCCTAGCCGTAAACGATGGATACTAGGTGTGGGTGTCGC
AGGGCATCCGTGCCGCAGTTAACGCGTTAAGTATCCCGCCTGGGGAC
TACGGTCGCAAGACTGAAACTCAAAGGAATTGACGGGGGCCCGCAC
AAGCGGTGGAGCACGTGGTTTAATTCGATGCAAACCGAAGAACCTTA
CCTAGGCTTGACATACAAGTGGTACAGAAGTGAAAGCGGAAGGACC
CTAGCTTGCTAGGGAGCTTGAACAGGTGCTGCATGGCTGTCGTCAGC
TCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCCT
ATTGCCGGTTGCTAACAGGAGAGCTGAGCACTCCGGCGAGACTGCCG
CCGACAAGGCGGAGGAAGGTGGGGATGACGTCAAGTCATCATGGCC
CTTATGCCTAGGGCGACACACGTGCTACAATGGCCGACACAGACGGC
AGCTTAACGGCGACGTTTGGCGAATCCTCTAAAGTCGGTCCCAGTTC
GGATTGTAGTCTGCAACTCGACTACATGAAGCCGGAATCGCTAGTAA



TCGCAGATCAGCCAAGCTGCGGTGAATACGTTCCCGGGCCTTGTACA
CACCGCCCGTCACACCACCCGAGTTGGGGGCACCCGAGGCCGCAGGC
TTAACCCGTAAGGGAAAGATGCGTCTAAGGTGCGCCGAGTAAGGGG
GGTGAAGTCGTAACAAGGTAGCCGTACCGGAAGGTGCGGCTGGATCA
CCT

>3D1-59
GTTTGATCCTGGCTCAGGACGAACGCTGGCGGCGTGCCTAACACATG
CAAGTCGAACGGAGATCATTGATTTCGGTTGATGATTTTAGTGGCGA
ACGGGTGAGTAACGCGTGAACAACCTGACCTACAGAGGGGGATAAC
AGCGAGAAATCGGTGCTAATACCGCATGAGACCACAACCCGGCATCG
GGAAGGGGTCAAAGGAGCAATCCGCTGAAGGAGGGGTTCGCGTCCC
ATTAGGTAGTTGGTGAGATAACAGCCCACCAAGCCGACGATGGGTAG
CCGAGCTGAGAGGCTGATCGGCCACACTGGAACTGAGACACGGTCCA
GACTCCTACGGGAGGCAGCAGTGGGGAATATTGGGCAATGGGCGCA
AGCCTGACCCAGCAACGCCGCGTGAGGGAAGAAGGTTTTCGGATTGT
AAACCTCTGTCGCAGGGGACGAAACAAATGACGGTACCCTGTAAGAA
AGCCCCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGGGC
GAGCGTTGTCCGGAATTACTGGGCGTAAAGGGAGCGTAGGCGGCTGC
TTAAGTTGGATGTGAAACCCCCGGGCTTAACTCGGGAAGTGCATCTG
ATACTGGGCAGCTAGAGTTCAGGAGAGGGAAGCGGAATTCCTAGTGT
AGCGGTGAAATGCGTAGATATTAGGAGGAACACCAGTGGCGAAGGC
GGCTTTCTGGACTGACACTGACGCTGAGGCTCGAAAGCGTGGGTAGC
AAACAGGATTAGATACCCTGGTAGTCCACGCTGTAAACGATGAATAC
TAGGTGTAGGGGGTATCAACTCCCTCTGTGCCGCAGCAAACGCAATA
AGTATTCCGCCTGGGGGAGTACGGCCGCAAGGTTGAAACTCAAAGGA
ATTGACGGGGGGCCCGCACAAGCAGCGGAGCATGTGGTTTAATTCGA
CGCAACGCGAAGAACCTTACCAAGGCTTGACATCCACTTAAAGCTAT
AGAGATATAGTGTCCCTTCGGGGGAAGTGAGACAGGTGGTGCATGGT
TGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAG
CGCAACCCCTGTTGCCAGTTACCAGCAAGTAAAGTTGGGGACTCTGG
TGAGACTGCCGGGGACAACTCGGAGGAAGGTGGGGACGACGTCAAA
TCATCATGCCCCTTATGTCTTGGGCTACACACGTGCTACAATGGCTGT
AACAAAGGGAAGCGACAGCGTAAGCTGAAGCGGATCTCATAAAAGC
AGTCTCAGTTCGGATTGTGGGCTGCAACCCGCCCACATGAAGTTGGA
GTTGCTAGTAATCGCGGATCAGCATGCCGCGGTGAATACGTTCCCGG
GCCTTGTACACACCGCCCGTCACACCATGGGAGTTGAGAGCGCCCGA
AGCCGGTATCCTAACAGCAATGAGGGAGCCGTCGAAGGTGAGATCG
ATGACTGGGGTGAAGTCGTAACAAGGTAGCCGTATCGGAAGGTGCGG
TTGGATCACCTCCTTAAGCTTGGAATTCGCCCGGGTACCGAGC
>3D1-61
GTTTGATCCTGGCTCAGGACGAACGCTGGCGGCGTGCTTAACACATG
CAAGTCGAACGGAAAACTAATGAAAGCTTGCTGATTTAGTTTTCAGT
GGCGGACGGGTGAGTAACGCGTGAGGACTTGTCCCAGACAGGGGGA
CAACAGTTGGAAACGACTGCTAATACCCCATAAGCCGAGAGGTAAAA
GGCGTAAGCCGGTCAGGGAGAGACTCGCGTTCTATCAGCTAGTTGGT
GAGGTAAAGGCCCACCAAGGCGAAGACGGATAGCCGGACTGAGAGG
TCGACCGGCCACATTGGAACTGAGATACGGTCCAAACTCCTACGGGA
GGCAGCAGTGGGGAATATTGGGCAATGGGGGCAACCCTGACCCAGC
GACGCCGCGTGAGTGAAGAAATCCCTCGGGATGTAAAGCTCTGTTGT
ACGGGAAGATAATGACGGTACCGTACGAGGAAGCCCCGGCAAACTA
CGTGCCAGCAGCCGCGGTAATACGTAGGGGGCAAGCGTTGTTCGGAA
TTACTGGGCGTAAAGCGCACGCAGGCGGACTTGTAAGTCAAACGTCA
AAGGCAGAGGCTCAACTTCTGTTCCACGTTTGATACTGTAAGCCTAG
AGTATGTGAGAGGAAGACGGAATTCCCGGTGTAGCGGTGAAATGCGT
AGATATCGGGAGGAACACCAGTGGCGAAGGCGGTCTTCTGGCACAA
AACTGACGCTCATGTGCGAAAGCCAGGGAAGCGAACGGGATTAGAT
ACCCCGGTAGTCCTGGCTGTAAACGATGGACATTGGGTGTGGGGGAA
GCAGTTCCTCCGTGCCGTAGTTAACGCGTTAAATGTCCCGCCTGGGGA
CTACGGCCGCAAGGCTGAAACTCAAAGGAATTGACGGGGGCCCGCA
CAAGCGGTGGAGCACGTGGTTTAATTCGATGCAAACCGAAGAACCTT
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ACCTAGGCTTGACATACAAGTGGTACAGAAGTGAAAGCGGAAGGAC
CCTAGCTTGCTAGGGAGCTTGAACAGGTGCTGCATGGCTGTCGTCAG
CTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCC
TATTGCCGGTTGCTAACAGGAGAGCTGAGCACTCCGGCGAGACTGCC
GCCGACAAGGCGGAGGAAGGTGGGGATGACGTCAAGTCATCATGGC
CCTTATGCCTAGGGCGACACACGTGCTACAATGGCCGACACAGACGG
CAGCTTAACGGCGACGTTTGGCGAATCCTCTAAAGTCGGTCCCAGTTC
GGATTGTAGTCTGCAACTCGACTACATGAAGCCGGAATCGCTAGTAA
TCGCAGATCAGCCAAGCTGCGGTGAATACGTTCCCGGGCCTTGTACA
CACCGCCCGTCACACCACCCGAGTTGGGGGCACCCGAAGCCGCAGGC
TTAACCCGTAAGGGAAAGATGCGTCTAAGGTGCGCCGAGTAAGGGG
GGTGAAGTCGTAACAAGGTAGCCGTACCGGAAGGTGCGGCTGGATCA
CCTC

>3D1-68
GCTCGGTACCCGGGCGAATTCCAAGCTTAGAGTTTGATCCTGGCTCA
GGACGAACGCTGGCGGCGTGCTTAACACATGCAAGTCGAACGAAAA
ATCATTGAAAGCTTGCTGATATGATTTTTAGTGGCGGACGGGTGAGT
AACGCGTGAGGACTTGTCTTATACAGGGGGACAACAGTTGGAAACGG
CTGCTAATACCCCATAAGCCTTAGGGTAAAAGGAGCAATCCGGTATT
CGAGAGACTCGCGTCCTATCAGCTAGTAGGTGAGGTAACGGCTCACC
TAGGCGAAGACGGGTAGCCGGCCTGAGAGGGCGAACGGCCACACTG
GAACTGAGACACGGTCCAGACTCCTACGGGAGGCAGCAGTGGGGAA
TATTGGGCAATGGGGGCAACCCTGACCCAGCGACGCCGCGTGAGTGA
AGAAATCCCTCGGGATGTAAAGCTCTGTTGTGTGGGAAGATAATGAC
GGTACCACACGAGGAAGCCCCGGCAAACTACGTGCCAGCAGCCGCG
GTAATACGTAGGGGGCAAGCGTTGTCCGGAATTACTGGGCGTAAAGC
GCACGCAGGCGGATTAAAAAGTCAACCGTAAAATGCACGGGCTCAA
CCTGTGTTAGTCAGCTGATACTATTAGTCTAGAGTATGTGAGAGGGA
AGTGGAATTCCCGGTGTAGCGGTGAAATGCGTAGATATCGGGAGGAA
CACCAGTGGCGAAGGCGGCTTCCTGGCACAAAACTGACGCTCATGTG
CGAAAGCTAGGGCAGCGAACGGGATTAGATACCCCGGTAGTCCTAGC
CGTAAACGATGGATACTAGGTGTGGGTGTCGCAGGGCATCCGTGCCG
CAGTTAACGCGTTAAGTATCCCGCCTGGGGACTACGGTCGCAAGACT
GAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGTGGAGCACG
TGGTTTAATTCGATGCAAACCGAAGAACCTTACCTAGGCTTGACATA
CAAGTGGTATTGAAGTGAAAGCGGATAGACCTTAGCTTGCTAAGGAG
CTTGAACAGGTGCTGCATGGCTGTCGTCAGCTCGTGTCGTGAGATGTT
GGGTTAAGTCCCGCAACGAGCGCAACCCCTATTGCCAGTTGCTAACA
GTAGAGCTGAGCACTCTGGCGAGACTGCCGCCGACAAGGCGGAGGA
AGGTGGGGATGACGTCAAGTCATCATGGCCCTTATGCCTAGGGCGAC
ACACGTGCTACAATGGCCGGCACAGACGGCAGCTTAACGGCGACGTT
TGGCGAATCCTCTAAAGCCGGTCCCAGTTCGGATTGTAGTCTGCAACT
CGACTACATGAAGCCGGAATCGCTAGTAATCGCAGATCAGCCAAGCT
GCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACACCAC
CCGAGTTGGGGGCACCCGAAGCCGCAGGCTTAACCCGTAAGGGAAA
GATGCGTCTAAGGTGCGCCGAGTAAGGGGGGTGAAGTCGTAACAAG
GTAGCCGTACCGGAAGGTGCGGCTG

>3D1-89
CTCGGTACCCGGGCGAATTCCAAGCTTAGAGTTTGATCCTGGCTCAG
ATTGAACGCTGGCGGCAGGCTTAACACATGCAAGTCGAGCGGGGGAT
TTAGCTTCGGTTATATCTCTAGCGGCGGACGGGTGAGTAATACTTAGG
AATCTGCCTATTAATGGGGGACAACATCTCGAAAGGGATGCTAATAC
CGCATACGCCCTACGGGGGAAAGCAGGGGATCAGTAATGACCTTGCG
TTAATAGATGAGCCTAAGTCGGATTAGCTAGTTGGTGGGGTAAAGGC
CTACCAAGGCGACGATCTGTAGCGGGTCTGAGAGGATGATCCGCCAC
ACTGGGACTGAGACACGGCCCAAACTCCTACGGGAGGCAGCAGTGG
GGAATCTTCCGCAATGGACGAAAGTCTGACGGAGCAACGCCGCGTGA
GTGATGAAGGTCTTCGGATTGTAAAGCTCTGTTAATCGGGACGAAAG
AGCCTAGTGTGAATAATGCTAGGAAGTGACGGTACCGGAATAGAAA
GCCACGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGTGGCA



AGCGTTGTCCGGAATTATTGGGCGTAAAGCGCGCGCAGGCGGATCTG
CCAGTCTGCCTTAAAAGTTCGGGGCTTAACCCCGTGATGGGATGGAA
ACTACAGATCTAGAGTATCGGAGAGGAAAGTGGAATTCCTAGTGTAG
CGGTGAAATGCATAGATATCACGAGGAACTCCGATTGCGAAGGCAGC
TTGCCATACTGTAACTGACACTGAAGCACGAAGGCGTGGGTATCAAA
CAGGATTAGATACCCTGGTAGTCCACGCAGTAAACGATGATTACTAG
GAGTTTGCGATATACAGTAAGCTTCCACAGCGAAAGCGTTAAGTAAT
CCACCTGGGGAGTACGCCGGCAACGGTGAAACTCAAAGGAATTGAC
GGGGGCCCGCACAAGCGGAGGAACATGTGGTTTAATTCGATGATACG
CGAGGAACCTTACCCGGGATTGAAATGTAGATGACAGATGGTGAAAG
CCGTTCTTCCTTCGGGACATCTATGTAGGTGCTGCATGGTTGTCGTCA
GCTCGTGCCGTGAGGTGTCGGCTTAAGTGCCATAACGAGCGCAACCC
ACATTGGTAGTTACTAGCAGGTTAAGCTGAGGACTCTACCGAGACTG
CCGTCGTAAGGCGAGAGGAAGGTGTGGATGACGTCAAATCAGCACG
GCCCTTACATCCGGGGCGACACACGTGTTACAATGGGAGGGACAAAG
GGCAGCTACCGGGCGACCGGATGCGAATCTCTAAACCCTTCCCCAGT
TCGGATCGGAGTCTGCAACTCGACTCCGTGAAGCTGGATTCGCTAGT
AATCGCGCATCAGCCATGGCGCGGTGAATACGTTCCCGGGCCTTGTA
CACACCGCCCGTCAAGCCATGGGAGTCGGGGGTACCTGAAGGACGTA
ACCGCAAGGGGCGTACTAGGGTAATACCGGTGACTGGGGCTAAGTCG
TAACAAGGTAGCCGTACCGGAAGGTGCGGCTG

>3D1-104
GTTTGATCCTGGCTCAGATTGAACGCTGGCGGCATGCTTTACACATGC
AAGTCGAACGGCAGCACGGAAGAGCTTGCTCTTTTGGTGGCGAGTGG
CGAACGGGTGAGTAATGCATCGGAACGTACCGAGTAGTGGGGGATA
ACTGTCCGAAAGGATGGCTAATACCGCATACGCTTTGAGAAGGAAAG
TGGGGGACCTTATGGCCCCACGCTATTCGAGCGGCCGATGTCTGATT
AGCTAGTTGGTGGGGTAAGAGCCCACCAAGGCGACGATCAGTAGCG
GGTCTGAGAGGATGATCCGCCACACTGGGACTGAGACACGGCCCAGA
CTCCTACGGGAGGCAGCAGTGGGGAATTTTGGACAATGGGGGCAACC
CTGATCCAGCCATGCCGCGTGTATGAAGAAGGCCTTCGGGTTGTAAA
GTACTTTTGTCAGGGAAGAAAAGCCTACGGATAATACCTGTGGGTCA
TGACGGTACCTGAAGAATAAGCACCGGCTAACTACGTGCCAGCAGCC
GCGGTAATACGTAGGGTGCGAGCGTTAATCGGAATTACTGGGCGTAA
AGCGAGCGCAGACGGTTATTTAAGCAAGATGTGAAAGCCCCGGGCTC
AACCTGGGAACTGCGTTTTGAACTGGGTAACTAGAGTGTGTCAGAGG
GGGGTAGAATTCCACGTGTAGCAGTGAAATGCGTAGAGATGTGGAGG
AATACCGATGGCGAAGGCAGCCCCCTGGGATAACACTGACGTTCATG
CTCGAAAGCGTGGGTAGCAAACAGGATTAGATACCCTGGTAGTCCAC
GCCCTAAACGATGTCAATTAGCTGTTGGGGTACTTGATGCCTTAGTAG
CGTAGCTAACGCGTGAAATTGACCGCCTGGGGGAGTACGGTCGCAAG
ATTAAAACTCAAAAGGAATTGACGGGGGACCCGCACAAGCGGTGGA
TGATGTGGATTAATTCGATGCAACGCGAAGAACCTTACCTGGTCTTG
ACATGTACGGAATCCTCCAGAGACGGAGGAGTGCCTTCGGGAGCCGT
AACACAGGTGCTGCATGGCTGTCGTCAGCTCGTGTCGTGAGATGTTG
GGTTAAGTCCCGCAACGAGCGCAACCCTTGTCATTAGTTGCCATCATT
CAGTTGGGCACTCTAATGAGACTGCCGGTGACAAACCGGAGGAAGGT
GGGGATGACGTCAAGTCCTCATGGCCCTTATGACCAGGGCTTCACAC
GTCATACAATGGTCGGTACAGAGGGTAGCCAAGCCGCGAGGTGGAG
CCAATCCCAGAAAACCGATCGTAGTCCGGATTGCACTCTGCAACTCG
AGTGCATGAAGTCGGAATCGCTAGTAATCGCAGGTCAGCATACTGCG
GTGAATACGTTCCCGGGTCTTGTACACACCGCCCGTCACACCATGGG
AGTGGGGGATACCAGAATTGGGTAGGATAACCTTCGGGAGTCCGCTT
AACACGGTATGCTTCATGACTGGGGTGAAGTCGTAACAAGGTAGCCG
TAGGGGAACCTGCGGCTGGATCACCT

>3D1-106
CTATAGGGCGAGCTCGGTACCCGGGCGAATTCCAAGCTTAGAGTTTG
ATCCTGGCTCAGGATGAACGCTGGCGGCGTGCTTAACACATGCAAGT
CGAACGAAGCACCCTATTACGATTTCTTCGGAATGACAATTAGGTGA
CTGAGTGGCGGACGGGTGAGTAACGCGTGGGTAACCTGCCTTATACA

99

GGGGGATAACAGTTAGAAATGACTGCTAATACCGCATAAGCGCACAG
TGCTGCATGGCACAGTGTGAAAAACCGAGGTGGTATAAGATGGACCC
GCGTCTGATTAGTTAGTTGGTGAGGTAACGGCCCACCAAGACGATGA
TCAGTAGCCGACTTGAGAGAGTGATCAGCCACATTGGGACTGAGACA
CGGCCCAAACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATG
GGGGAAACCCTGATGCAGCGACGCCGCGTGAGTGAAGAAGTATTTCG
GTATGTAAAGCTCTATCAGCAGGGAAGAAAATGACGGTACCTGACTA
AGAAGCCCCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGG
GGCAAGCGTTATCCGGATTTACTGGGTGTAAAGGGAGCGTAGACGGC
AAGGTAAGTCAGATGTGAAAGCCCGGGGCTCAACCCCGGGACTGCAT
TTGAAACTATCTGGCTGGAGTGCAGGAGAGGTAAGTGGAATTCCTAG
TGTAGCGGTGAAATGCGTAGATATTAGGAGGAACACCAGTGGCGAA
GGCGGCTTACTGGACTGTAACTGACGTTGAGGCTCGAAAGCGTGGGG
AGCAAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGAA
TACTAGGTGTTGGGGAGCAAAGCTCTTCGGTGCCGCAGCAAACGCAA
TAAGTATTCCACCTGGGGAGTACGTTCGCAAGAATGAAACTCAAAGG
AATTGACGGGGACCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGA
AGCAACGCGAAGAACCTTACCAAGTCTTGACATCCTTCTGACCGGTC
CGTAATGGGGCCTTTCCTACGGGACAGAAGAGACAGGTGGTGCATGG
TTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAG
CGCAACCCTTATCTTTAGTAGCCAGCAATTCGGATGGGCACTCTAGA
GAGACTGCCAGGGATAACCTGGAGGAAGGTGGGGATGACGTCAAAT
CATCATGCCCCTTATGACTTGGGCTACACACGTGCTACAATGGCGTAA
ACAAAGGGAAGCGACCCCGCGAGGGCAAGCAAATCCCAAAAATAAC
GTCTCAGTTCGGATTGTAGTCTGCAACTCGACTACATGAAGCTGGAAT
CGCTAGTAATCGCAGATCAGAATGCTGCGGTGAATACGTTCCCGGGT
CTTGTACACACCGCCCGTCACACCATGGGAGTAGGTAACGCCCGAAG
TCAGTGACCCAACCGCAAGGAGGGAGCTGCCGAAGGTGGGACTTATA
ACTGGGGTGAAGTCGTAACAAGGTAGCCGTATCGGAAGGTGCGGCTG
GATCACCTCCTTAGATCTGG

>3D1-124
GAGTTTGATCCTGGCTCAGATTGAACGCTGGCGGTATGCTTAAGACA
TGCAAGTCGAACGGTAACAGGTTAAGCTGACGAGTGGCGGACGAGT
GAGTAACGCGTGGGAATCTACCTTGTAGTGGGGGATAAGCCAGGGAA
ACTTGGACTAATACCGCATACGCCCTAAGGGGGAAAGGCGCAAGTCG
CTATAAGATGAGCCCGCGTCTGATTAGGTAGTTGGTGGGGTAAAGGC
CTACCAAGCCGACGATCAGTAGCTGGTCTGAGAGGATGATCAGCCAC
GTCGGGACTGAGACACGGCCCGGACTCCTACGGGAGGCAGCAGTCG
GGAATATTGGACAATGGGGGAAACCCTGATCCAGCAATACCGCGTGT
GTGAAGAAGGCCTGCGGGTTGTAAAGCACTTTCAGTTGGGAAGATAA
TGACGTTACCAACAGAAGAAGCACCGGCTAACTCCGTGCCAGCAGCC
GCGGTAATACGGAGGGTGCAAGCGTTAATCGGAATTACTGGGCGTAA
AGCGCACGTAGGCGGCCTGTTAAGTCAGATGTGAAAGCCCCGGGCTC
AACCTGGGAACTGCATCTGATACTGGGAGGCTAGAATCTGGGAGAGG
GGAGTGGAATTTCCGGTGTAGCGGTGAAATGCATAGAGATCGAAAGG
AACATCAGTGGCGAAGGCGACTCCCTGGACCAAGATTGACGCTCAGG
TGCGAAAGCGTGGGCAGCGAACGGGATTAGATACCCCGGTAGTCCTA
GCCGTAAACGATGGATACTAGGTGTGGGTGTCGCAGGGCATCCGTGC
CGCAGTTAACGCGTTAAGTATCCCGCCTGGGGACTACGGTCGCAAGA
CTGAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGTGGAGCA
CGTGGTTTAATTCGATGCAAACCGAAGAGCCTTACCTAGGCTTGACA
TACAAGTGGTACAGAAGTGAAAGCGGAAGGACCCTAGCTTGCTAGG
GAGCTTGAACAGGTGCTGCATGGCTGTCGTCAGCTCGTGTCGTGAGA
TGTTGGGTTAAGTCCCGCAACGAGCGCAACCCCTATTGCCGGTTGCTA
ACAGGAGAGCTGAGCACTCCGGCGAGACTGCCGCCGACAAGGCGGA
GGAAGGTGGGGATGACGTCAAGTCATCATGGCCCTTATGCCTAGGGC
GACACACGTGCTACAATGGCCGACACAGACGGCAGCTTAACGGCGAC
GTTTGGCGAATCCTCTAAAGTCGGTCCCAGTTCGGATTGTAGTCTGCA
ACTCGACTACATGAAGCCGGAATCGCCAGTAATCGCAGATCAGCCAA
GCTGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACAC



CACCCGAGTTGGGGGCACCCGAAGCCGCAGGCTTAACCCGTAAGGGA
AAGATGCGTCTAAGGTGCGCCGAGTAAGGGGGGTGAAGTCGTAACA
AGGTAGCC

>3D1-125
TCGGTACCCGGGCGAATTCCAAGCTTAGAGTTTGATCCTGGCTCAGG
ATGAACGCTGGCGGCGTGCTTAACACATGCAAGTCGAACGAAGCACC
CTATTACGATTTCTTCGGAATGACAATTAGGTGACTGAGTGGCGGAC
GGGTGAGTAACGCGTGGGTAACCTGCCTTATACAGGGGGATAACAGT
TAGAAATGACTGCTAATACCGCATAAGCGCACAGTGCTGCATGGCAC
AGTGTGAAAAACTGAGGTGGTATAAGATGGACCCGCGTCTGATTAGT
TAGTTGGTGAGGTAACGGCCCACCAAGACGATGATCAGTAGCCGACT
TGAGAGAGTGATCGGCCACATTGGGACTGAGACACGGCCCAAACTCC
TACGGGAGGCAGCAGTGGGGAATATTGCACAATGGGGGAAACCCTG
ATGCAGCGACGCCGCGTGAGTGAAGAAGTATTTCGGTATGTAAAGCT
CTATCAGCAGGGAAGAAAATGACGGTACCTGACTAAGAAGCCCCGG
CTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGGGCAAGCGTTA
TCCGGATTTACTGGGTGTAAAGGGAGCGTAGACGGCAAGGTAAGTCA
GATGTGAAAGCCCGGGGCTCAACCCCGGGACTGCATTTGAAACTATC
TGGCTGGAGTGCAGGAGAGGTAAGTGGAATTCCTAGTGTAGCGGTGA
AATGCGTAGATATTAGGAGGAACACCAGTGGCGAAGGCGGCTTACTG
GACTGTAACTGACGTTGAGGCTCGAAAGCGTGGGGAGCAAACAGGA
TTAGATACCCTGGTAGTCCACGCCGTAAACGATGAATACTAGGTGTT
GGGGAGCAAAGCTCTTCGGTGCCGCAGCAAACGCAATAAGTATTCCA
CCTGGGGAGTACGTTCGCAAGAATGAAACTCAAAGGAATTGACGGG
GACCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGA
AGAACCTTACCAAGTCTTGACATCCTTCTGACCGGTCCGTAATGGGGC
CTTTCCTACGGGACAGAAGAGACAGGTGGTGCATGGTTGTCGTCAGC
TCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTT
ATCTTTAGTAGCCAGCAATTCGGATGGGCACTCTAGAGAGACTGCCA
GGGATAACCTGGAGGAAGGTGGGGATGACGTCAAATCATCATGCCCC
TTATGACTTGGGCTACACACGTGCTACAATGGCGTAAACAAAGGGAA
GCGACCCCGCGAGGGCAAGCAAATCCCAAAAATAACGTCTCAGTTCG
GATTGTAGTCTGCAACTCGACTACATGAAGCTGGAATCGCTAGTAAT
CGCAGATCAGAATGCTGCGGTGAATACGTTCCCGGGTCTTGTACACA
CCGCCCGTCACACCATGGGAGTAGGTAACGCCCGAAGTCAGTGACCC
AACCGCAAGGAGGGAGCTGCCGAAGGTGGGACTTATAACTGGGGTG
AAGTCGTAACAAGGTAGCCGTATCGGAAGGTGCGGCTGGAT
>3D1-131
GTTTGATCCTGGCTCAGGACGAACGCTGGCGGCGTGCTTAACACATG
CAAGTCGAACGAAAAATCATTGAAAGCTTGCTGATATGATTTTTAGT
GGCGGACGGGTGAGTAACGCGTGAGGACTTGTCTTATACAGGGGGAC
AACAGTTGGAAACGGCTGCTAATACCCCATAAGCCTTCGGGTAAAAG
GAGCAATCCGGTATTCGAGAGACTCGCGTCCTATCAGCTAGTAGGTG
AGGTAACGGCTCACCTAGGCGAAGACGGGTAGCCGGCCTGAGAGGG
CGAACGGCCACACTGGAACTGAGACACGGTCCAGACTCCTACGGGAG
GCAGCAGTGGGGAATATTGGGCAATGGGGGCAACCCTGACCCAGCG
ACGCCGCGTGAGTGAAGAAATCCCTCGGGATGTAAAGCTCTGTTGTG
TGGGAAGATAATGACGGTACCACACGAGGAAGCCCCGGCAAACTAC
GTGCCAGCAGCCGCGGTAATACGTAGGGGGCAAGCGTTGTCCGGAAT
TACTGGGCGTAAAGCGCACGCAGGCGGATTAAAAAGTCAGCCGTAA
AATGCACGGGCTCAACCTGTGTTAGTCAGCTGATACTATTAGTCTAGA
GTATGTGAGAGGGAAGTGGAATTCCCGGTGTAGCGGTGAAATGCGTA
GATATCGGGAGGAACACCAGTGGCGAAGGCGGCTTCCTGGCACAAA
ACTGACGCTCATGTGCGAAAGCTAGGGCAGCGAACGGGATTAGATAC
CCCGGTAGTCCTAGCCGTAAACGATGGATACTAGGTGTAGGTGTCGC
AGGGCATTCGTGCCGCAGTTAACGCGTTAAGTATCCCGCCTGGGGAC
TACGGTCGCAAGACTGAAACTCAAAGGAATTGACGGGGGCCCGCAC
AAGCGGTGGAGCACGTGGTTTAATTCGATGCAAACCGAAGAACCTTA
CCTAGGCTTGACATACAAGTGGTACAGAAGTGAAAGCGGAAGGACC
CTAGCTTGCTAGGGAGCTTGAACAGGTGCTGCATGGCTGTCGTCAGC
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TCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCCT
ATTGCCGGTTGCTAACAGGAGAGCTGAGCACTCCGGCGAGACTGCCG
CCGACAAGGCGGAGGAAGGTGGGGATGACGTCAAGTCATCATGGCC
CTTATGCCTAGGGCGACACACGTGCTACAATGGCCGACACAGACGGC
AGCTTAACGGCGACGTTTGGCGAATCCTCTAAAGTCGGTCCCAGTTC
GGATTGTAGTCTGCAACTCGACTACATGAAGCCGGAATCGCTAGTAA
TCGCAGATCAGCCAAGCTGCGGTGAATACGTTCCCGGGCCTTGTACA
CACCGCCCGTCACACCACCCGAGTTGGGGGCACCCGAAGCCGCAGGC
TTAACCCGTAAGGGAAAGATGCGTCTAAGGTGCGCCGAGTAAGGGG
GGTGAAGTCGTAACAAGGTAGCCGTACCGGAAGGTGCGGCTGGATCA
CCTCC

>3D1-132
ACGAACGCTGGCGGCGTGCTTAACACATGCAAGTCGAACGAAAAATC
ATTGAAAGCTTGCTGATATGATTTTTAGTGGCGGACGGGTGAGTAAC
GCGTGAGGACTTGTCTTATACAGGGGGACAACAGTTGGAAACGGCTG
CTAATACCCCATAAGCCTTCGGGTAAAAGGAGCAATCCGGTATTCGA
GAGACTCGCGTCCTATCAGCTAGTAGGTGAGGTAACGGCTCACCTAG
GCGAAGACGGGTAGCCGGCCTGAGAGGGCGAACGGCCACACTGGAA
CTGAGACACGGTCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATT
GGGCAATGGGGGCAACCCTGACCCAGCGACGCCGCGTGAGTGAAGA
AATCCCTCGGGATGTAAAGCTCTGTTGTGTGGGAAGATAATGACGGT
ACCACACGAGGAAGCCCCGGCAAACTACGTGCCAGCAGCCGCGGTA
ATACGTAGGGGGCAAGCGCTGTCCGGAATTACTGGGCGTAAAGCGCA
CGCAGGCGGATTAAAAAGTCAGCCGTAAAATGCACGGGCTCAACCTG
TGTTAGTCAGCTGATACTATTAGTCTAGAGTATGTGAGAGGGAAGTG
GAATTCCCGGTGTAGCGGTGAAATGCGTAGATATCGGGAGGAACACC
AGTGGCGAAGGCGGCTTCCTGGCACAAAACTGACGCTCATGTGCGAA
AGCTAGGGCAGCGAACGGGATTAGATACCCCGGTAGTCCTAGCCGTA
AACGATGGATACTAGGTGTGGGTGTCGCAGGGCATCCGTGCCGCAGT
TAACGCGTTAAGTATCCCGCCTGGGGACTACGGTCGCAAGACTGAAA
CTCAAAGGAATTGACGGGGGCCCGCACAAGCGGTGGAGCACGTGGTT
TAATTCGATGCAAACCGAAGAACCTTACCTAGGCTTGACATACAAGT
GGTACAGAAGTGAAAGCGGAAGGACCCTAGCTTGCTAGGGAGCTTG
AACAGGTGCTGCATGGCTGTCGTCAGCTCGTGTCGTGAGATGTTGGG
TTAAGTCCCGCAACGAGCGCAACCCCTATTGCCGGTTGCTAACAGGA
GAGCTGAGCACTCCGGCGAGACTGCCGCCGACAAGGCGGAGGAAGG
TGGGGATGACGTCAAGTCATCATGGCCCTTATGCCTAGGGCGACACA
CGTGCTACAATGGCCGACACAGACGGCAGCTTAACGGCGACGTTTGG
CGAATCCTCTAAAGTCGGTCCCAGTTCGGATTGTAGTCTGCAACTCGA
CTACATGAAGCCGGAATCGCTAGTAATCGCAGATCAGCCAAGCTGCG
GTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACACCACCCG
AGTTGGGGGCACCCGAAGCCGCAGGCTTAACCCGTAAGGGAAAGAT
GCGTCTAAGGTGCGCCGAGTAAGGGGGGTGAAGTCGTAACAAGGTA
GCCGTACCGGAAGGTGCGGCTGGATCACCT

>3D2-4F
TCCAGATCTAAGGAGGTGATCCAGCCGCACGTCAAGATCACCGAACT
GCTGCTGGAGGTGGACGAATGGACAGGCTTCACCCGGCACTTCGCGC
ACCTGAAATCGGGCGACCTGGCCAAGGACAAGAATCTGCTGCTGACC
ACGATCCTGGCCGACGCGATCAACCTGGGCCTGACCAAAATGGCCGA
GTCCTGCCCCGGCACGACCTACGCCAAACTGGCCTGGCTGCAAGCCT
GGCACATCCGCGATGAAACCTACGGGGCGGCACTGGCCGAGCTGGTC
AACGCGCAGTTCCGGCATCCCTTCGCCGAGCACTGGGGCGACGGCAC
CACGTCATCGTCGGACGGCCAGAACTTCCGCACCGGCAGCAAGGCCG
AGAGCACCGGCCACATCAATCCGAAATACGGCAGCAGCCCAGGGCG
GACGTTCTACACGCACATCTCCGACCAGTATGCGCCGTTCCACACCA
AGGTGGTGAACGTCGGCGTGCGCGATTCGACCTACGTACTCGACGGC
CTGCTGTACCACGAGTCCGACCTGCGCATAGAGGAGCACTACACCGA
CACAGCAGGCTTCACCGATCACGTCTTCGCGCTGATGCACCTGCTGG
GATTCCGCTTCGCGCCGCGTATCCGCGACCTGGGCGACACCAAGCTC
TACGTCCCGAAGGGCGATACCGCTTATGACGGGCTGAAACCGATGAT



CGGCGGCACGCTCAACATCAAGCACATCCGCGCCCATTGGGATGAAA
TCCTGCGGCTGGATCACCTCCTTAAGCTTGGAATTCGCCCGGGTACCG
AG

>3D2-8
CTAGAGTTTGATCCTGGCTCAGAACGAACGCTGGCGGCAGGCCTAAC
ACATGCAAGTCGAGCGCGCCCTTCGGGGTGAGCGGCGGACGGGTGA
GTAACGCGTGGGAACGTGCCCTTTTCTACGGAATAGTCTCGGGAAAC
TGGGGGTAATACCGTATACGCCCTTCGGGGGAAAGATTTATCGGAGA
AGGATCGGCCCGCGTTGGATTAGGTAGTTGGTGGGGTAATGGCCTAC
CAAGCCGACGATCCATAGCTGGTTTGAGAGGATGATCAGCCACACTG
GGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAA
TCTTAGACAATGGGCGCAAGCCTGATCTAGCCATGCCGCGTGAGCGA
TGAAGGCCTTAGGGTTGTAAAGCTCTTTCAGGGGGGAAGATAATGAC
TGTACCCCCAGAAGAAGCCCCGGCTAACTCCGTGCCAGCAGCCGCGG
TAATACGGAGGGGGCTAGCGTTGTTCGGAATTACTGGGCGTAAAGCG
CACGTAGGCGGACTGGAAAGTTGGGGGTGAAATCCCGGGGCTCAACC
CCGGAACTGCCTTCAAAACTTCCGGTCTTGAGGTCGAGAGAGGTGAG
TGGAATTCCGAGTGTAGAGGTGAAATTCGTAGATATTCGGAGGAACA
CCAGTGGCGAAGGCGGCTCACTGGGCTCGATACTGACGCTGAGGTGC
GAAAGCGTTGGGGAGCAAACCAGGATTTAGATACCCCTGGGTAGTCC
ACCGCCCGTAAACGATGAATGCCCGACGTCGGGCAGCATGCTGTTCG
GGTGTCACACCTAACGGATTAAGCATTCCGCCTGGGGAGTACGGCCG
CAAGGTTAAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGTG
GAGCATGTGGTTTAATTCGAAGCAACGCGCAGAACCTTACCAACCCT
TGACATGGGTATCGCGGCCTCAGAGATGGGGCTTTCAGTTCGGCTGG
ATACCACACAGGTGCTGCATGGCTGTCGTCAGCTCGTGTCGTGAGAT
GTTCGGTTAAGTCCGGCAACGAGCGCAACCCACACTTTCAGTTGCCA
TCATTCAGTTGGGCACTCTGGAAGAACTGCCGGTGATAAGCCGGAGG
AAGGTGTGGATGACGTCAAGTCCTCATGGCCCTTACGGGTTGGGCTA
CACACGTGCTACAATGGTGGTGACAATGGGTTAATCCCCAAAAGCCA
TCTCAGTTCGGATTGGGGTCTGCAACTCGACCCCATGAAGTCGGAAT
CGCTAGTAATCGCGTAACAGCATGACGCGGTGAATACGTTCCCGGGC
CTTGTACACACCGCCCGTCACACCATGGGAATTGGGTCTACCCGACG
ACGGTGCGCCAACCTCGCAAGAGGAAGCAGCCGGCCACGGTAGGCT
CAGTGACTGGGGTGAAGTCGTAACAAGGTAGCCGTAGGGGAACCTGC
GGTTGGATCACCTCCTTAAGCTTGGAATTCGCCCGGGTACCGAGCTCG
CCCTATAGTGAGTCGTAT

>3D2-16
ATCCTGGCTCAGGACGAACGCTGGCGGCGTGCTTAACACATGCAAGT
CGAACGAAGAGCGATGGGAGCTTGCTCCTATCAATCTTAGTGGCGAA
CGGGTGAGTAACGCGTAATCAACCTGCCCTTCAATGGGGGACAACAG
TTGGAAACGACTGCTAATACCGCATACGATCGTAATTCGGCATCGAG
ATACGATGAAAGGTGGCCTCTATTTATAAGCTATCGTTGAAGGAGGG
GATTGCGTCTGATTAGTTAGTTGGAGGGGTAACGGCCCACCAAGGCA
ATGATCAGTAGCCGGTCTGAGAGGATGAACGGCCACATTGGGACTGA
GACACGGCCCAAACTCCTACGGGAGGCAGCAGTGGGGAATCTTCCGC
AATGGACGAAAGTCTGACGGAGCAACGCCGCGTGAGTGATGAAGGT
CTTCGGATTGTAAAGCTCTGTTAATCGGGACGAAAGAGCCTAGTGTG
AATAATGCTAGGAAGTGACGGTACCGGAATAGAAAGCCACGGCCAA
CTACGTGCCAGCAGCCGCGGTAATACGTAGGTGGCAAGCGTTGTCCG
GAATTATTGGGCGTAAAGCGCGCGCAGGCGGATCTGCCAGTCTATCT
TAAAAGTTCGGGGCTTAACCCCGTGATGGGATGGAAACTACAGATCT
AGAGTATCGGAGAGGAAAGTGGAATTCCTAGTGTAGCGGTGAAATGC
GTAGATATTAGGAAGAACACCAGTGGCGAAGGCGACTTTCTGGACGA
AAACTGACGCTGAGGCGCGAAAGCCAGGGGAGCGAACGGGATTAGA
TACCCCGGTAGTCCTGGCCGTAAACGATGGGTACTAGGTGTAGGAGG
TATCGACCCCTTCTGTGCCGCAGTTAACGCAATAAGTACCCCGCCTGG
GGAGTACGACCGCAAGGTTGAAACTCAAAGGAATTGACGGGGGCCC
GCACAAGCGGTGGAGTATGTGGTTTAATTCGACGCAACGCGAAGAAC
CTTACCAGGTCTTGACATTGATGGACAGAACTAGAGATAGTTCCTCTT
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CTTCGGAAGCCAGAAAACAGGTGGTGCACGGTTGTCGTCAGCTCGTG
TCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCCTATCTT
ATGTTGCCAGCACGTAATGGTGGGAACTCATGAGAGACTGCCGCAGA
CAATGCGGAGGAAGGCGGGGATGACGTCAAATCATCATGCCCCTTAT
GACCTGGGCTACACACGTACTACAATGGGCTTTAATAAAGGGAAGCG
AAGTCGCGAGGCGGAGCAAACCCCAGAAACAAGCTCTCAGTTCGGAT
CGTAGGCTGCAACTCGCCTACGTGAAGTCGGAATCGCTAGTAATCGC
AGGTCAGCATACTGCGGTGAATACGTTCCCGGGCCTTGTACACACCG
CCCGTCACACCACGAAAGTCGGAAGTGCCCAAAGCCGGTGGGGTAAC
CTTCGGGAGCCAGCCGTCTAAGGTAAAGTCGATGATTGGGGTGAAGT
CGTAACAAGGTAGCCGTATCGGAAGGTGCGGCTGGATCACCT
>3D2-19
TCGGTACCCGGGCGAATTCCAAGCTTAGAGTTTGATCCTGGCTCAGG
ACGAACGCTGGCGGCGTGCTTAACACATGCAAGTCGAGCGATGAAAG
CCTTATGAACTATTCGTAGTGATTGAGGCCGGATTAGCGGCGGACGG
GTGAGTAACGCGTGAGCAACCTGCCTTAAACAACGGGATAGCCTCGG
GAAACCGGGATTAATACCGTATGAGACCCCGCCTTCACATGAAGAAG
AGGTTAAAGATTTATCGGTTTAAGATGGGCTCGCGTCTGATTAGCTAG
TTGGTGAGATAAAAGCCCACCAAGGCGACGATCAGTAACCGGCTTGA
GAGAGTGAACGGTCACATTGGAACTGAGACACGGTCCAAACTCCTAC
GGGAGGCAGCAGTGGGGAATATTGCACAATGGGGGAAACCCTGATG
CAGCGACGCCGCGTGAGCGATGAAGGAATTCGTTTCGTAAAGCTCTG
TCCTAGGGGAAGATAATGACAGTACCCTTGGAGGAAGCCCCGGCTAA
ATACGTGCCAGCAGCCGCGGTAATACGTATGGGGCGAGCGTTGTCCG
GAATTATTGGGCGTAAAGGGTACGTAGGCGGTTTCATAAGTCAGATG
TAAAAGCGTGGGGCTCAACCCCATAAAGCATTTGAAACTGTGGAACT
TGAGTAGTGGAGAGGAAAGTGGAATTCCTAGTGTAGCGGTGAAATGC
GTAGATATTAGGAGGAATACCAGTGGCGAAGGCGACTTTCTGGACAC
AAACTGACGCTGAGGTACGAAAGCATGGGGAGCAAACAGGATTAGA
TACCCTGGTAGTCCATGCCGTAAACGATGAATGCTAGGTGTCGGGGG
TCAAACCTCGGTGCCGCAGTTAACACAGTAAGCATTCCGCCTGGGGA
GTACGGTGGCAACACTGAAACTCAAAGGAATTGACGGGGACCCGCA
CAAGCAGCGGAGCATGTGGTTTAATTCGATGCAACGCGAAGAACCTT
ACCAGGGCTTGACATATGGGTGAAAGATCTAGAGATAGATTCCTCTT
TTCGGAGACATCCATACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTC
GTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCCTATAACTA
GTTGCCAGCACTTCGGGTGGGGACTCTAGTTAGACTGCCGATGATAA
ATCGGAGGAAGGTGGGGATGACGTCAAATCATCATGCCCTTTATGTC
CTGGGCTACACACGTGCTACAATGGTCGGTACAGAGGGCAGCGAGAC
TGTGAAGTTAAGCGAATCTCAGAAAGCCGACCCCAGTTCGGATTGCA
GGCTGCAACTCGCCTGCATGAAGTCGGAGTTGCTAGTAATCGCAGAT
CAGAATGCTGCGGTGAATGCGTTCCCGGGTCTTGTACACACCGCCCG
TCACACCATGGGAGTCGACAATACCCGAAGCCAGTGAGCCAACCGCA
AGGAGGCAGCTGTCGAAGGTAGGGTCAATGACTGGGGTGAAGTCGT
AACAAGGTAGCCGTATCGGAAGGTGCGGCTGGATCACCTCCT
>3D2-25
GGGATCCAGATCTGAGTTTGATCCTGGCTCAGGACGAACGCTGGCGG
CGTGCCTAACACATGCAAGTCGAACGGAGATATGAGATTTCGGTTTT
GTATCTTAGTGGCGAACGGGTGAGTAACGCGTGAACAACCTGGCTTG
AAGAGCGGAATAACGCAGAGAAATCGGTGCTAATACCGCATAAGAC
CACGACCCGGCATCGGGATGGGGTCAAAGATTTATCGCTTTAAGAGG
GGTTCGCGTCCCATTAGGTAGTAGGCGGGGTAATAGCCCACCTAGCC
GACGATGGGTAGCCGAGCTGAGAGGCTGATCGGCCACACTGGAACTG
AGACACGGTCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGG
GCAATGGGCGCAAGCCTGACCCAGCAACGCCGCGTGAGGGAAGAAG
GTCTTCGGATTGTAAACCTCTGTCGCAGGGGACGAAGGAAGTGACGG
TACCCTGTGAGGAAGCCCCGGCTAACTACGTGCCAGCAGCCGCGGTA
ATACGTAGGGGGCGAGCGTTGTCCGGAATTACTGGGCGTAAAGGGAG
CGTAGGCGGTTTTTTAAGTTGGATGTGAAATTCCCGGGCTTAACCCAG
GATGTGCATTCAAAACTGGGGAACTAGAGTACAGGAGAGGGAAGCG



GAATTCCTAGTGTAGCGGTGAAATGCGTAGATATTAGGAGGAACACC
AGTGGCCGAAGGCGGCTTTCTGGACTGACACTGACGCTGAGGCTCGA
AAGCGTGGGGAGCAAACAGGATTAGATACCCTGGTAGTCCACGCTGT
AAACGATGAATACTAGGTGTAGGGGGTATCAACTCCCTCTGTGCCGC
AGCAAACGCAATAAGTATTCCGCCTGGGGAGTACGGCCGCAAGGTTG
AAACTCAAGGGAATTGACGGGGGCCCGCACAAGCGGTGGAGCATGT
GGTTTAATTCGAAGCAACGCGAAGAACCTTACCAGGTCTTGACATCC
CTCTGACCGTCCTAGAGATAGGACTTTCCTTCGGGACAGAGGTGACA
GGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAG
TCCCGCAACGAGCGCAACCCCTATTGTTAGTTGCCATCATTAAGTTGG
GCACTCTAGCGAGACTGCCGGTAATAAACCGGAGGAAGGTGGGGAT
GACGTCAAATCATCATGCCCCTTATGACCTGGGCTACACACGTGCTAC
AATGGTTGGTACAACGAGTCGCAAGCCGGTGACGGCAAGCTAATCTC
TTAAAGCCAATCTCAGTTCGGATTGTAGGCTGCAACTCGCCTACATGA
AGTCGGAATCGCTAGTAATCGCGGATCAGCACGCCGCGGTGAATACG
TTCCCGGGCCTTGTACACACCGCCCGTCACACCACGAGAGTTTGTAAC
ACCCGAAGTCGGTGAGGTAACCTAATAGGAGCCAGCCGCCTAAGGTG
GGATAGATGATTGGGGTGAAGTCGTAACAAGGTAGCCGTATCGGAAG
GTGCGGTTGGATCACCTC

>3D2-27
TTTGATCCTGGCTCAGAGTGAACGCTGGCGGCAGGCCTAACACATGC
AAGTCGAGCGGCAGCGCGGGGGCAACCCTGGCGGCGAGCGGCGGAC
GGGTGAGGAATGCATCGGAATCTACCTCGTTGTGGGGGATAACGTAG
GGAAACTTACGCTAATACCGCATGAGACCGAGAGGTGAAAGTGGGG
GACCCGCGAGGGCCTCACGCGATGAGATGAGCCGATGCCGGATTAGC
TAGTTGGCGGGGTAAAGGCCCACCAAGGCGACGATCCGTAGCTGGTC
TGAGAGGATGATCAGCCACACTGGAACTGAGACACGGTCCAGACTCC
TACGGGAGGCAGCAGTGGGGAATATTGGACAATGGGCGCAAGCCTG
ATCCAGCCATGCCGCGTGTGTGAAGAAGGCCTTCGGGTTGTAAAGCA
CTTTTGTTGGGGAAGAAAACCTGCCGGTTAATACCTGGCGGGAATGA
CGGTACCCAAAGAATAAGCACCGGCTAACTTCGTGCCAGCAGCCGCG
GTAATACGAAGGGTGCAAGCGTTACTCGGAATTACTGGGCGTAAAGC
GTGCGTAGGCGGTTGGTTAAGTCTGCTGTGAAAGCCCTGGGCTCAAC
CTGGGAACTGCAGTGGAAACTGGCCAGCTAGAGTGTGTCAGAGGATG
GTGGAATTCCCGGTGTAGCGGTGAAATGCGTAGAGATCGGGAGGAAC
ACCAGTGGCGAAGGCGGCCATCTGGGACAACACTGACGCTGAGGCA
CGAAAGCGTGGGGAGCAAACAGGATTAGATACCCTGGTAGTCCACGC
CCTAAACGATGCGAACTGGACGTTGGGCACACTTAGGTGCTCAGTGT
CGAAGCTAACGCGTTAAGTTCGCCGCCTGGGGAGTACGGTCGCAAGA
CTGAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGTGGAGTA
TGTGGTTTAATTCGATGCAACGCGAAGAACCTTACCTGGCCTTGACAT
GTCCGGAATCCTGCAGAGATGCGGGGGTGCCTTCGGGAATCGGAACA
CAGGTGCTGCATGGCTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTA
AGTCCCGCAACGAGCGCAACCCTTGTCCTTAGTTGCCAGCGAGTAAA
GTCGGGAACTCTAAGGAGACTGCCGGTGACAAACCGGAGGAAGGTG
GGGATGACGTCAAGTCATCATGGCCCTTACGGCCAGGGCTACACACG
TACTACAATGGTCGGTACAGAGGGTTGCGAAGCCGCGAGGTGGAGCC
AATCCCAGAAAGCCGATCTCAGTCCGGATCGGAGTCTGCAACTCGAC
TCCGTGAAGTCGGAATCGCTAGTAATCGCGGATCAGCATTGTCGCGG
TGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACACCATGGGA
GTGGGTTGCTCCAGAAGCAGGTAGCGTAACCGCAAGGGGCGCGCTTG
CCACGGGGTGGTTCATGACTGGGGTGAAGTCGTAACAAGGTAGCCGT
ACG
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AACGCTGGCGGCGTGCTTAACACATGCAAGTCGAACGAAAAATCATT
GAAAGCTTGCTGATATGATTTTTAGTGGCGGACGGGTGAGTAACGCG
TGAGGACTTGTCTTATACAGGGGGACAACAGTTGGAAACGGCTGCTA
ATACCCCATAAGCCTTCGGGTAAAAGGAGCAATCCGGTATTCGAGAG
ACTCGCGTCCTATCAGCTAGTAGGTGAGGTAACGGCTCACCTAGGCG
AAGACGGGTAGCCGGCCTGAGAGGGCGAACGGCCACACTGGAACTG

102

AGACACGGTCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGG
GCAATGGGGGCAACCCTGACCCAGCGACGCCGCGTGAGTGAAGAAA
TCCCTCGGGATGTAAAGCTCTGTTGTGTGGGAAGATAATGACGGTAC
CACACGAGGAAGCCCCGGCAAACTACGTGCCAGCAGCCGCGGTAAT
ACGTAGGCGTGACATAGCAAGTGGTACAGAAGTGAAAGCGCGTAAA
GACCCTAGCTTGCTAGGCGAGATTAAAAAGGTGCTGCATGGCTGTCG
TAAAATGCACGGGTCGTCAGACCTGTTGGGTTAAGTCCCGCAACGAG
CTGCATACCCCTATTAGTCCAGAGTATGCTAACAGGAGAAGCTGAGA
ACTCCCGGCGTAGACTGCCGCCGACAAGGCGGAGGATAGGTCGGGA
GGAACACCAAGTGGCGATCATGGCCGCTTATGCCTAGGGCGACAAAA
CTGACGCTACAATGTGCCGACACAGCTACGGCAGCGTAACGGCGACG
TTAGATACCCCGGTAATCCTAGCCGTAAACGATCGGATACCAGTTCG
GATTGTAGTCTGCAACTCGACTACATGAAGCCGGAATCGCTAGTAAT
CGCAGATCAGCCAAGCTGCGGTGAACACGTTCCCGGGCCTTGTACAC
ACCGCCCGTCACACCACCCGAGTTGGGGGCACCCGAAGCCGCAGGCT
TAACCCGTAAGGGAAAGATGCGTCTAAGGTGCGCCGAGTAAGGGGG
GTGAAGTC

>3D2-37
CTCGGTACCCGGGCGAATTCCAAGCTTAGAGTTTGATCCTGGCTCAG
GACGAACGCTGGCGGCGTGCCTAATACATGCAAGTAGAACGCTGAAG
ACTGGTGCTTGCACTAGTCAGATGAGTTGCGAACGGGTGAGTAACGC
GTAGGTAACCTACCTCATAGCGGGGGATAACTATTGGAAACGATAGC
TAATACCGCATGACAATTAAGTACTCATGTACTAAATTTAAAAGGAG
CAATTGCTTCACTATGAGATGGACCTGCGTTGTATTAGCTAGTTGGTG
AGGTAACGGCTCACCAAGGCCACGATACATAGCCGACCTGAGAGGGT
GATCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGG
CAGCAGTAGGGAATCTTCGGCAATGGGGGCAACCCTGACCGAGCAAC
GCCGCGTGAGTGAAGAAGGTTTTCGGATCGTAAAGCTCTGTTGTTAG
AGAAGAACGGTAATGGGAGTGGAAAATCCATTACGTGACGGTAACT
AACCAGAAAGGGACGGCTAACTACGTGCCAGCAGCCGCGGTAATAC
GTAGGTCTCGAGCGTTGTCCGGATTTATTGGGCGTAAAGCGAGCGCA
GGCGGTTATTTAAGTCTGAAGTTAAAGGCCGTGGCTCAACCATGGTT
CGCTTTGGAAACTGGATAACTTGAGTGCAGAAGGGGAGAGTGGAATT
CCATGTGTAGCGGTGAAATGCGTAGATATATGGAGGAACACCGGTGG
CGAAAGCGGCTCTCTGGTCTGTAACTGACGCTGAGGCTCGAAAGCGT
GGGGAGCAAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGA
TGAGTGCTAGGTGTTAGGCCCTTTCCGGGGCTTAGTGCCGCAGCTAAC
GCATTAAGCACTCCGCCTGGGGAGTACGACCGCAAGGTTGAAACTCA
AAGGAATTGACGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTTAAT
TCGAAGCAACGCAAAGAACCTTACCAGGTCTTGACATCCCTCTGACC
GTCCTAGAGATAGGACTTTCCTTCGGGACAGAGGTGACAGGTGGTGC
ATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAA
CGAGCGCAACCCCTATTGCCGGTTGCTAACAGGAGAGCTGAGCACTC
CGGCGAGACTGCCGCCGACAAGGCGGAGGAAGGTGGGGATGACGTC
AAGTCATCATGGCCCTTATGCCTAGGGCGACACACGTGCTACAATGG
CCGACACAGACGGCAGCTTAACGGCGACGTTTGGCGAATCCTCTAAA
GTCGGTCCCAGTTCGGATTGTAGTCTGCAACTCGACTACATGAAGCC
GGAATCGCTAGTAATCGCAGATCAGCCAAGCTGCGGTGAATACGTTC
CCGGGCCTTGTACACACCGCCCGTCACACCACCCGAGTTGGGGGCAC
CCGAAGCCGCAGGCTTAACCCGTAAGGGAAAGATGCGTCTAAGGTGC
GCCGAGTAAGGGGGGTGAAGTCGTAACAAGGTAGCCGTACCGGAAG
GTGCGGCTGG

>3D2-40
CCAGATCTAGAGTTTGATCCTGGCTCAGGACGAACGCTGGCGGCGTG
CTTAACACATGCAAGTTGAACGGAATATGTTGGAAGGGTAACCGGAA
GGCATATTTAGTGGCGAACGGGTGAGTAATGCATGAGAACGTATCCT
CAAGAGGGGGACAACATTGGGAAACCGATGCTAATACCCCATAAGC
CGGGAGGTAAAAGGAGCAATCCGCTTGAGGAGCGGTTCATGTCCTAT
CAGCTGGTTGGTGAGGTAACGGCTCACCAAGGCGAAGACGGGTAGCC
GGCCTGAGAGGGTGAACGGCCACACTGGAACTGAGAGACGGTCCAG



ACTCCTACGGGAGGCAGCAGTGGGGAATATTGGGCAATGGGGGAAA
CCCTGACCCAGCGACGCCGCGTGAGGGAAGAAGGCCTTAGGGTCGTA
AACCTCTGTTGTGTGGGAAGAAGAGCGTGACGGTACCACACGAGGAA
GTCCCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGGACG
AGCGTTGTCCGGATTTACTGGGCGTAAAGGGCGCGTAGGCGGTCATT
TAAGTCAGCTGTGAAATGGTTTGGCTTAACCGGATCATGCGGTTGAA
ACTGGATGACTGGAGTGCTGGAGAGGCAAGTGGAATTCCCAGTGTAG
CGGTGAAATGCGTAGATATTGGGAAGAACACCGGTGGCGAAGGCGA
CTTGCTGGTCAGCAACTGACGCTGAGGCGCGAAAGCCAGGGGAGCA
AACGGGATTAGATACCCCGGTAGTCCTGGCCGTAAACGATGAATGCT
AGGTGTGGGTGTCGCAGGGCATCCGTGCCGCAGTTAACGCGTTAAGT
ATCCCGCCTGGGGACTACGGTCGCAAGACTGAAACTCAAAGGAATTG
ACGGGGGCCCGCACAAGCGGTGGAGCACGTGGTTTAATTCGATGCAA
ACCGAAGAACCTTACCTAGGCTTGACATACAAGTGGTACAGAAGTGA
AAGCGGAAGGACCCTAGCTTGCTAGGGAGCTTGAACAGGTGCTGCAT
GGCTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAAC
GAGCGCAACCCCTATTGCCGGTTGCTAACAGGAGAGCTGAGCACTCC
GGCGAGACTGCCGCCGACAAGGCGGAGGAAGGTGGGGATGACGTCA
AGTCATCATGGCCCTTATGCCTAGGGCGACACACGTGCTACAATGGC
CGACACAGACGGCAGCTTAACGGCGACGTTTGGCGAATCCTCTAAAG
TCGGTCCCAGTTCGGATTGTAGTCTGCAACTCGACTACATGAAGCCG
GAATCGCTAGTAATCGCAGATCAGCCAAGCTGCGGTGAATACGTTCC
CGGGCCTTGTACACACCGCCCGTCACACCACCCGAGTTGGGGGCACC
CGAAGCCGCAGGCTTAACCCGTAAGGGAAAGATGCGTCTAAGGTGCG
CCGAGTAAGGGGGGTGAAGTCGTAACAAGGTAGCCGTACCGGAAGG
TGCGGCTGGATCACCTCCTTAAGCTTGGAATTCGCCCGGGTACCGAG
C

>3D2-45
AGAGTTTGATCCGGGCTCAGGATGAACGCTGGCGGCGTGCTTAACAC
ATGCAGGTCGAACGAAGCATTTTAGCGGAACATTTTCGGATGGGAAG
TTAAAATGACTGAGTGGCGGACGGGTGAGTAACGCGTGGATAACCTA
CCATATACAGGGGGACAACAGTTGGAAACGACTGCTAATACCGCATA
AGCGCACAGTGCCGCATGGCACGGTGTGAAAAACTCCGGTGGTATAT
GATGGATCCGCGTCTGATTAGCTAGTTGGTGAGGTAACGGCCCACCA
AGGCAACGATCAGTAGCCGACCTGAGAGGGTGACCGGCCACATTGG
GACTGAGACACGGCCCAAACTCCTACGGGAGGCAGCAGTGGGGAAT
ATTGCACAATGGGCGAAAGCCTGATGCAGCGACGCCGCGTGAGCGA
AGAAGTATTTCGGTATGTAAAGCTCTATCAGCAGGGAAGAAAATGAC
GGTACCTGACTAAGAAGCCCCGGCTAACTACGTGCCAGCAGCCGCGG
TAATACGTAGGGGGCAAGCGTTATCCGGATTTACTGGGTGTAAAGGG
AGCGTAGGCGGCAAGGCAAGTCTGATGTGAAAACCCGGGGCTCAAC
CCCGGGACTGCATTGGAAACTGCTTAGCTAGAGTGTCGGAGAGGTAA
GTGGAATTCCTAGTGTAGCGGTGAAATGCATAGAGATCGGAAGGAAC
ATCAGTGGCGAAGGCGACTCCCTGGACCAAGATTGACGCTCAGGTGC
GAAAGCGTGGGTAGCAAACAGGATTAGATACCCTGGTAGTCCACGCC
GTAAACGATGTCAACTAGCCGTCGGCTCCAACTAAGGAGTCGGTGGT
GCAGCTAACGCATTAAGTTGACCGCCTGGGGAGTACGGTCGCAAGAC
TAAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGTGGAGCAT
GTGGTTTAATTCGATGCAACGCGAAGAACCTTACCAGCCCTTGACAT
GTCGAGAATCCCGTAGAGATATGGGAGTGCCGCAAGGAACTCGAAC
ACAGGTGCTGCACGGCTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTT
AAGTCCCGCAACGAGCGCAACCCCTATCCCTAGTTGCCAGCACGTTA
TGGTGGGAACTCTAGGGAGACTGCCGGTGACAAACCGGAGGAAGGT
GGGGATGACGTCAAGTCATCATGGCCCTTATGGGCTGGGCTACACAC
GTGCTACAATGGTTGGCACAGAGGGACGCAAGACCGCGAGGTGGAG
CAAATCCCAAAAAACCAATCGTAGTCCGGATTGGAGTCTGCAACTCG
ACTCCATGAAGTCGGAATCGCTAGTAATCGCGAATCAGCATGTCGCG
GTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACACCATGGG
AGTGGGTTGCTCCAGAAGTAGATAGCTTAACCGCAAGGAGGGCGTTT
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ACCACGGAGTGATTCATGACTGGGGTGAAGTCGTAACAAGGTAGCCG
TAGGGGAACCTGCGGCTG
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TCTAGAGGGGATCCAGATCTAGAGTTTGATCCTGGCTCAGATTGAAC
GCTGGCGGCGTGCTTAACACATGCAAGTCGAACGTGAAAGTCCTTCG
GGACGAGTAAAGTGGCGCACGGGTGAGTAACGCGTGGATAATCTACC
CTTAAGATGGGGATAACGGCTGGAAACGGTCGCTAATACCGAATACG
CTCCCGATTTTATCGTTGGGGGGAAAGATGGCCTCTGCTTGCAAGCTA
TCGCTTAAGGATGAGTCCGCGTCCCATTAGCTAGTTGGCGGGGTAAC
GGCCCACCAAGGCAACGATGGGTAGCCGGTCTGAGAGGATGACCGG
CCACACTGGAACTGGAACACGGTCCAGACTCCTACGGGAGGCAGCAG
TGGGGAATATTGCGCAATGGGCGAAAGCCTGACGCAGCGACGCCGC
GTGAGGGATGAAGGTTCTCGGATCGTAAACCTCTGTCAGGGGGGAAG
AAACTCCCTCGTGTGAATAATGCGAGGGCTTGACGGTACCCCCAAAG
GAAGCACCGGCTAACTCCGTGCCAGCAGCCGCGGTAATACGGAGGGT
GCAAGCGTTAATCGGAATCACTGGGCGTAAAGCGCACGTAGGCGGCT
TGGTAAGTCAGGGGTGAAATCCCACAGCCCAACTGTGGAACTGCCTT
TGATACTGCCAGGCTTGAGTACCGGAGAGGGTGGCGGAATTCCAGGT
GTAGGAGTGAAATCCGTAGATATCTGGAGGAACACCGGTGGCGAAG
GCGGCCACCTGGACGGTAACTGACGCTGAGGTGCGAAAGCGTGGGTA
GCAAACAGGATTAGATACCCTGGTAGTCCACGCTGTAAACGATGGGT
GCTGGGTGCTGGGATGTATGTCTCGGTGCCGTAGCTAACGCGATAAG
CACCCCGCCTGGGGAGTACGGTCGCAAGGCTGAAACTCAAAGAAATT
GACGGGGGCCCGCACAAGCGGTGGAGTATGTGGTTTAATTCGATGCA
ACGCGAAGAACCTTACCCAGGCTTGACATCTAGGGAACCCTTCGGAA
ATGAAGGGGTGCCCTTCGGGGAGCCCTAAGACAGGTGCTGCATGGCT
GTCGTCAGCTCGTGCCGTGAGGTGTTGGGTTAAGTCCCGCAACGAGC
GCAACCCCTATCTTCAGTTGCCAGCAGGTAAGGCTGGGCACTCTAGA
GAGACCGCCCCGGTCAACGGGGAGGAAGGTGGGGACGACGTCAAGT
CATCATGGCCCTTACGCCTGGGGCTACACACGTACTACAATGGCGCG
CACAAAGGGCAGCAAGACCGCGAGGTGGAGCCAATCCCAAAAAACG
CGTCTCAGTCCGGATTGGAGTCTGCAACTCGACTCCATGAAGTCGGA
ATCGCTAGTAATTCGAGATCAGCATGCTCGGGTGAATGCGTTCCCGG
GCCTTGTACACACCGCCCGTCACACCACGAAAGTCGGTTTTACCCGA
AGCCGGTGAGCTAACTAGCAATAGAGGCAACCGTCTACGGTAGGGCC
GATGATTGGGGTGAAGTCGTAACAAGGTAGCCGTAGGGGAACCTGCG
GCTGGATCACCTCCTTAAGCTTGGAATTCGCCCGGGTACCGA

>3D2-54
AGTTTGATCCTGGCTCAGGACGAACGCTGGCGGCGTGCTTAACACAT
GCAAGTCGAACGGAAAACTAATGAAAGCTTGCTGATTTAGTTTTTAG
TGGCGGACGGGTGAGTAACGCGTGAGGACTTGTCCCAGACAGGGGG
ACAACAGTTGGAAACGACTGCTAATACCCCATAAGCCGAGAGGTAAA
AGGAGCAATCCGGTCAGGGAGAGACTCGCGTTCTATCAGCTAGTTGG
TGAGGTAAAAGCCCACCAAGGCGAAGACGGATAGCCGGACTGAGAG
GTCGACCGGCCACATTGGAACTGAGACACGGTCCAGACTCCTACGGG
AGGCAGCAGTGGGGAATATTAGGCAATGGGCGAAAGCCTGACCTAG
CAACGCCGCGTGAGGGAAGAAGGTCTTCGGATTGTAAACCTCTGTCG
CAGGGGACGAAGAAAGTGACGGTACCCTGTGAGGAAGCCCCGGCTA
ACTACGTGCCAGCAGCCGCGGTAATACGTAGGGGGCGAGCGTTGTCC
GGAATTACTGGGCGTAAAGGGTGCGTAGGCGGCGCTTTAAGTTGGAT
GTGAAATCCCCGAGCTTAACTTGGGGTCTGCATCCAATACTGGGGCG
CTAGAGTGCAGGAGGGGTAAGCGGAATTCTCAGTGTAGCGGTGAAAT
GCGTAGATATTGGGAAGAACACCGGTGGCGAAGGCGGCTTACTGGAC
TGTAACTGACGCTGATGCACGAAAGCGTGGGGAGCAAACAGGATTA
GATACCCTGGTAGTCCACGCTGTAAACGATGATTACTAGGTGTAGGG
GGTATCAACTCCCTCTGTGCCGCAGCAAACGCAATAAGTAATCCGCC
TGGGGAGTACGGCCGCAAGGTTGAAACTCAAAGGAATTGACGGGGG
CCCGCACAAGCAGCGGAGCATGTGGATTAATTCGACGCAACGCGAAG
AACCTTACCAAGGCTTGACATCCACTTAAACTCATGGAAACATGAGG
TGTTTTCGGACGAAGTGAGACAGGTGGTGCATGGTTGTCGTCAGCTC



GTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCCTGT
TGCCAGTTACCAGCAAGTAAAGTTGGGGACTCTGGTGAGACTGCCGG
GGACAACTCGGAGGAAGGTGGGGACGACGTCAAATCATCATGCCCCT
TATGTCTTGGGCTACACACGTGCTACAATGGCTGTAACAAAGGGAAG
CGACAGTGTAAACTGAAGCGGATCTCAGAAAAGCAGTCCCAGTTCGG
ATTGTGGGCTGCAACCCGCCCACATGAAGTCGGAGTTGCTAGTAATC
GCGGATCAGCATGCCGCGGTGAATACGTTCCCGGGCCTTGTACACAC
CGCCCGTCACACCATGGGAGTTGGGAGCACCCGAAGCCGGTATCCTA
ACAGCAATGAGGGAGCCGTCGAAGGTGAGACCAATGACTGGGGTGA
AGTCGTAACAAGGTAGCCGTATCGGAAGGTGCGGCTGGATCACCTC
>3D2-59
CGGGCGAATTCCAAGCTTAGAGTTTGATCCTGGCTCAGGACGAACGC
TGGCGGCGTGCCTAATACATGCAAGTGGAACGCATGATGGATACCGG
AGCTTGCTCCACCATTCATCATGAGTCGCGAACGGGTGAGTAACGCG
TAGGTAACCTACCTTCTAGCGGGGGATAACTATTGGAAACGATAGCT
AATACCGCATGACAATGAAGTACACATGTACTTGATTTAAAAGGAGC
AATAGCTTCACTAGGAGATGGACCTGCGTTGTATTAGCTAGTTGGTA
GGGTAACGGCCTACCAAGGCTTCGATACATAGCCGACCTGAGAGGGT
GATCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGG
CAGCAGTAGGGAATCTTCGGCAATGGGGGGAACCCTGACCGAGCAA
CGCCGCGTGAGTGAAGAAGGTTTTCGGATCTGTAAATGACACTGAGG
CTAAGAGAAGAACGTGTGGGAGCAGACAGGAATAGATCACACAGGT
AGTCCACGCTGTAAACGATGAATACCAGAAGTAGGGACGGCATCAAC
TACCTCTGTGCCAGCAGCAAACGCAATAAGTATTCCGCCTAGGGAGT
ACGGCCGCAAGCGTTGAAACTCAAAGGAATTGACGGGGGCCCGCAC
AAGCGAGCGCAGCATGTGGTTGTATAAGTCTGAAGCAAAAGCGAAG
AACGGCTCAACCAAGGCTGTGACATCCACTTGGAAACTCATGGACAA
CATGAGGTGTCTTCGGACGAAGGGAGACAGGTGGAATGCCATGGTTG
TAGTCAGCTCGAAATGTCGTGAGATAGTTGGGTTAAGTCCCGCAACG
AGCGCAACCCTTATTACCAGTTACCAGCGCGCAATGGCGGGGACTCT
GGTGAGACTGCCGGGGACAACTCGGAGGAAGGTGGGGACGACGTCA
AATCATCATGCCCCTTATGTCTTGGGCTACACACGTGCTACAATGGCT
GCAACAAAGGGAAGCGACATCGCAAGATGAAGCGGATCTCATAAAA
ACAGTCCCAGTTCGGATTGTGGGCTGCAACCCGCCCACATGAAGTCG
GAGTTGCTAGTAATCGCGGATCAGAATGCCGCGGTGAATACGTTCCC
GGGCCTTGTACACACCGCCCGTCACACCACGAAAGTCAGTCACACCC
AAAGCCGGTGAGATAACCGTAAGGAGTCAGCCGTCTAAGGTGGGGC
CGATGATTGGGGTGAAGTCGTAACAAGGTAGCCGTATCGGAAGGTGC
GGTTGGATCACCTCCTTAGATCTGGATCCCCTCTAG

>3D2-65
TAGGGCGAGCTCGGTACCCGGGCGAATTCCAAGCTTAGAGTTTGATC
CTGGCTCAGGATGAACGCTGGCGGCGTGCTTAACACATGCAAGTCGA
GCGGAGCTCAAATGCGGATCCCTTTCGGGGGTGAAACATCTGAGCTT
AGCGGCGGACGGGTGCGTAACGCGTGGGTAATCTGCCCTTGTCACCG
GGATAACACATCGAAAGGTGTGCTAATACCGGATGAAATACAGACCT
GGCATCGGGACTGTATCAAAGTCATGCGGACAAGGATGAGCCTGCGT
CTGATTAGCTTGTTGGTGGGGTAAAAGCCTACCAAGGCGACGATCAG
TAGCCGACCTGAGAGGGTGATCGGCCACACTGGAACTGAGACACGGT
CCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGGCG
CAAGCCTGATGCAGCAACGCCGCGTGAGTGATGAAGGCCTTCGGGTC
GTAAAACTCTGTCCTAAGGGAAGATAATGACGGTACCTTAGGAGGAA
GCCCCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGGGCA
AGCGTTATCCGGAATTACTGGGCGTAAAGGGTGCGTAGGTGGCCTGA
CAAGTCAGGGGTCAAAGGCAACGGCTCAACCGTTGTAAGCCCTTGAA
ACTGTCGGGCTTGAGTTCAGGAGAGGAAAGCGGAATTCCTAGTGTAG
CGGTGAAATGCGTAGATATTAGGAGGAACACCAGTGGCGAAGGCGG
CTTTCTGGACTGATACTGACACTGAGGCACGAAAGCGTGGGGAGCAA
ACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGAGTACTA
GGTGTCGGCCCTAAGGGTCGGTGCCGCAGTTAACACATTAAGTACTC
CGCCTGGGAAGTACGCTCGCAAGAGTGAAACTCAAAGGAATTGACG

104

GGGACCCGCACAAGTAGCGGAGCATGTGGTTTAATTCGAAGCAACGC
GAAGAACCTTACCTAAGCTTGACATCCCTCTGAAAGCCCCTTAATCG
GGGCCCCTCTTCGGAGCAGAGGTGACAGGTGGTGCATGGTTGTCGTC
AGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACC
CTTGTCTTTAGTTGCCAGCAGCTTGGCTGGGCACTCTAGAGAGACTGC
CGAGGATAACTCGGAGGAAGGTGGGGATGACGTCAAATCATCATGCC
CCTTATGCTTAGGGCTACACACGTGCTACAATGGCTGTTACAAAGGG
TTGCCAAGCCGCGAGGCGGAGCTAATCCCATAAAGACAGTCTAAGTT
CGGATTGCAGGCTGAAACTCGCCTGCATGAAGCTGGAGTTACTAGTA
ATCGCAGATCAGAATGCTGCGGTGAATGCGTTCCCGGGTCTTGTACA
CACCGCCCGTCACACCACGGGAGTTGGGGGGGCCCAAAGTCAACTAT
CCAACCGTAAGGGGGAAGTTGCCTAAGGCAAAATCAATGACTGGGGT
GAAGTCGTAACAAGGTAGCCGTATCGGAAGGTGCGGTTGGATCACCT
CCTTAGATCTGGATCCC

>3D2-76
TTTGATCCTGGCTCAGGACGAACGCTGGCGGCGTGCCTAATACATGC
AAGTGGAACGCATGATTGATACCGTAGCTTGCTACACCATTAATCAT
GAGTCGCGAACGGGTGAGTAACGCGTAGGTAACCTGCCTACTAGCGG
GGGATAACTATTGGAAACGATAGCTAATACCGCATAAGAGTTTTTAA
CACATGTTAGAAATTTAAAAGGAGCAAATGCTTCACTAGTAGATGGA
CCTGCGTTGTATTAGCTAGTTGGTAAGGTAACGGCTTACCAAGGCGA
CGATACATAGCCGACCTGAGAGGGTGATCGGCCACACTGGGACTGAG
ACACGGCCCAGACTCCTACGGGAGGCAGCAGTAGGGAATCTTCGGCA
ATGGGGGGAACCCTGACCGAGCAACGCCGCGTGAGTGAAGAAGGTT
TTCGGATCGTAAAGCTCTGTTGTAAGAGAAGAACGTTGAGTAGAGTG
GAAAGTTACTCAAGTGACGGTATCTTACCAGAAAGGGACGGCTAACT
ACGTGCCAGCAGCCGCGGTAATACGTAGGTCCCGAGCGTTGTCCGGA
TTTATTGGGCGTAAAGCGAGCGCAGGCGGCTCTGTAAGTCTGAAGTT
AAAGGCATTGGCTCAACCAATGTTCGCTTTGGAAACTGCAGGGCTTG
AGTGCAGAAGGGGAGAGTGGAATTCCATGTGTAGCGGTGAAATGCGT
AGATATATGGAGGAACACCGGTGGCGAAAGCGGCTCTCTGGTCTGTA
ACTGACGCTGAGGCTCGAAAGCGTGGGGAGCAAACAGGATTAGATA
CCCTGGTAGTCCACGCCGTAAACGATGAGTGCTAGGTGTTAGGCCCT
TTCCGGGGCTTAGTGCCGCAGCTAACGCATTAAGCACTCCGCCTGGG
GAGTACGACCGCAAGGTTGAAACTCAAAGGAATTGACGGGGGCCCG
CACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGAAGAACC
TTACCAGGTCTTGACATCCCAGTGACCGTCCTAGAGATAGGATTTCCC
TTCGGGGCACTGGTGACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTC
GTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCCTATTGTTA
GTTGCCATCATTCAGTTGGGCACTCTAGCGAGACTGCCGGTAATAAA
CCGGAGGAAGGTGGGGATGACGTCAAATCATCATGCCCCTTATGACC
TGGGCTACACACGTGCTACAATGGTTGGTACAACGAGTCGCAAGCCG
GTGACGGCAAGCTAATCTCTTAAAGCCAATCTCAGTTCGGATTGTAG
GCTGCAACTCGCCTACATGAAGTCGGAATCGCTAGTAATCGCGGATC
AGCACGCCGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGT
CGCACCACGAGAGTTTGTAACACCCGAAGTCGGTGAGGTAACCTATT
AGGAGCCAGCCGCCTAAGGTGGGATAGATGATTGGGGTGAAGTCGTA
ACAAGGTAGCCGTATCGGAAGGTGCGGCTGG

>3D2-81
GTTTGATCCTGGCTCAGGACGAACGCTGGCGGCGTGCTTAACACATG
CAAGTCGAACGATGATGCCTAGCTTGCTGGGTTGATTAGTGGCGAAC
GGGTGAGTAATACGTGAGTAACCTGCCCCCTTCTTTGGGATAAGCCTT
GGAAACGGGGTCTAATACTGGATATTCCTGTTGCAACGCATGTTGTG
GTGGGGAAAGTTTTTTCGGTGGGGGATGGGCTCGCGGCCTATCAGCT
TGTTGGTGGGGTGATGGCCTACCAAGGCGTCGACGGGTAGCCGGCCT
GAGAGGGTGACCGGCCACACTGGGACTGAGATACGGCCCAGACTCCT
ACGGGAGGCAGCAGTGGGGGATATTGCACAATGGGCGCAAGCCTGA
TGCAGCGACGCCGCGTGAGGGATGACGGCTTTCGGGTTGTAAACCTC
TTTCGCTACCGAACAAGGCTCCATATTGGTGGGGTTGAGGGTAGGTG
GATAAGAAGCGCCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGT



AGGGCGCGAGCGTTGTCCGGAATTATTGGGCGTAAAGAGCTCGTAGG
CGGCTTGTCACGTCTGCTGTGAAAACGCGGGGCTTAACTCCGCGCGT
GCAGTGGGTACGGGCAGGCTAGAGTGTGGTAGGGGTGACTGGAATTC
CTGGTGTAGCGGTGGAATGCGCAGATATCAGGAGGAACACCGATGGC
GAAGGCAGGTCACTGGGCCATTACTGACGCTGAGGAGCGAAAGCAC
GGGGAGCGAACAGGATTAGATACCCTGGTAGTCCATGCCGTAAACGT
TGGGCACTAGGTGTGGGGTCCGTTTCCACGGGTTCTGCGCCGTAGCTA
ACGCATTAAGTGCCCCGCCTGGGGAGTACGGCCGCAAGGCTAAAACT
CAAAGGAATTGACGGGGGCCCGCACAAGCGGCGGAGCATGCGGATT
AATTCGATGCAACGCGAAGAACCTTACCAAGGCTTGACATATAGAGG
AAGCATGCAGAGATGTGTGTGCCTTCGGGTCTCTATACAGGTGGTGC
ATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAA
CGAGCGCAACCCTTGTCTCGTGTTGCCAGCATTTGGTTGGGGACTCAC
GAGAGACTGCCGGGGTTAACTCGGAGGAAGGTGGGGATGACGTCAA
ATCATCATGCCCCTTATGTCTTGGGCTTCACGCATGCTACAATGGCCG
GTACAGAGTGTTGCGATACTGTGAGGTGGAGCGAATCACTTAAAGCC
GGTCTCAGTTCGGATTGGGGTCTGCAACTCGGCCCCATGAAGTCGGA
GTCGCTAGTAATCGCAGATCAGCAACGCTGCGGTGAATACGTTCTCG
GGCCTTGTACACACCGCCCGTCACGTCACGAAAGTCGGCAACACCCG
AAGCGCATGGCCTAACCAGTTTGTCTGGGGGGAGTGTTCTAAGGTGG
GGTTGGTGATTGGGACGAAGTCGTAACAAGGTAGCCGTACCGGAAGG
TGCGGCTG

>3D2-82
GTTTGATCCTGGCTCAGGACGAACGCTGGCGGCGTGCTTAACACATG
CAAGTCGAACGATGATGCCTAGCTTGCTGGGTTGATTAGTGGCGAAC
GGGTGAGTAATACGTGAGTAACCTGCCCCCTTCTTTGGGATAAGCCTT
GGAAACGGGGTCTAATACTGGATATTCCTGTTGCAACGCATGTTGTG
GTGGGGAAAGTTTTTTCGGTGGGGGATGGGCTCGCGGCCTATCAGCT
TGTTGGTGGGGTGATGGCCTACCAAGGCGTCGACGGGTAGCCGGCCT
GAGAGGGTGACCGGCCACACTGGGACTGAGATACGGCCCAGACTCCT
ACGGGAGGCAGCAGTGGGGGATATTGCACAATGGGCGCAAGCCTGA
TGCAGCGACGCCGCGTGAGGGATGACGGCTTTCGGGTTGTAAACCTC
TTTCGCTACCGAACAAGGCTCCATATTGGTGGGGTTGAGGGTAGGTG
GATAAGAAGCGCCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGT
AGGGCGCGAGCGTTGTCCGGAATTATTGGGCGTAAAGAGCTCGTAGG
CGGCTTGTCACGTCTGCTGTGAAAACGCGGGGCTTAACTCCGCGCGT
GCAGTGGGTACGGGCAGGCTAGAGTGTGGTAGGGGTGACTGGAATTC
CTGGTGTAGCGGTGGAATGCGCAGATATCAGGAGGAACACCGATGGC
GAAGGCAGGTCACTGGGCCATTACTGACGCTGAGGAGCGAAAGCAC
GGGGAGCGAACAGGATTAGATACCCTGGTAGTCCATGCCGTAAACGT
TGGGCACTAGGTGTGGGGTCCGTTTCCACGGGTTCTGCGCCGTAGCTA
ACGCATTAAGTGCCCCGCCTGGGGAGTACGGCCGCAAGGCTAAAACT
CAAAGGAATTGACGGGGGCCCGCACAAGCGGCGGAGCATGCGGATT
AATTCGATGCAACGCGAAGAACCTTACCAAGGCTTGACATATAGAGG
AAGCATGCAGAGATGTGTGTGCCTTCGGGTCTCTATACAGGTGGTGC
ATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAA
CGAGCGCAACCCTTGTCTCGTGTTGCCAGCATTTGGTTGGGGACTCAC
GAGAGACTGCCGGGGTTAACTCGGAGGAAGGTGGGGATGACGTCAA
ATCATCATGCCCCTTATGTCTTGGGCTTCACGCATGCTACAATGGCCG
GTACAGAGTGTTGCGATACTGTGAGGTGGAGCGAATCACTTAAAGCC
GGTCTCAGTTCGGATTGGGGTCTGCAACTCGGCCCCATGAAGTCGGA
GTCGCTAGTAATCGCAGATCAGCAACGCTGCGGTGAATACGTTCTCG
GGCCTTGTACACACCGCCCGTCACGTCACGAAAGTCGGCAACACCCG
AAGCGCATGGCCTAACCAGTTTGTCTGGGGGGAGTGTTCTAAGGTGG
GGTTGGTGATTGGGACGAAGTCGTAACAAGGTAGCCGTACCGGAAGG
TGCGGCTGGAT

>3D2-121
TCCAGATCTAGAGTTTGATCCTGGCTCAGGACGAACGCTGGCGGCGT
GCTTAACACATGCAAGTCGAACGAAAAATCATTGAAAGCTTGCTGAT
ATGATTTTTAGTGGCGGACGGGTGAGTAACGCGTGAGGACTTGTCCA
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ATACAGGGGGACAACAGTTGGAAACGACTGCTAATACCCCATAAGCC
CTTGGGTAAAAGGAGTAATCCGGTATTGGAGAGACTCGCGTCCTATC
AGCTAGTAGGTGAGGTAACGGCTCACCTAGGCGAAGACGGGTAGCC
GGCCTGAGAGGGCGAACGGCCACACTGGAACTGAGACACGGTCCAG
ACTCCTACGGGAGGCAGCAGTGGGGAATATTGGGCAATGGGGGCAA
CCCTGACCCAGCGACGCCGCGTGAGTGAAGAAATCCCTCGGGATGTA
AAGCTCTGTCGTGTGGGAAGATAATGACGGTACCACACGAGGAAGCC
CCGGCAAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGGGCAAG
CGTTGTCCGGAATTACTGGGCGTAAAGCGCACGCAGGCGGATTAAAA
AGTCAGCCGTAAAATGCACGGGCTCAACCTGTGTTGGTCAGCTGATA
CTATTAGTCTAAAGTATGTGAGAGGGAAGTGGAATTCCCGGTGTAGC
GGTGGAATGCGTAGATATCGGGAGGAACACCAGTGGCGAAGGCGGC
CTGCTGGACATTAACTGACGCTGAGGCGCGAAAGTGTGGGGAGCAAA
CAGGATTAGATACCCTGGGTAGTCCACACTGGTAAACGATGGATACT
AGGTGTGGGGGGTACTGACCCCCTCCGTGCCGGAGTTAACACAATAA
GTATCCCACCTGGGGAGTACGATCGCAAGGTTGAAACTCAAAGGAAT
TGACGGGGGCCCGCACAAGCAGTGGAGTATGTGGTTTAATTCGAAGC
AACGCGAAGAACCTTACCAGGGCTTGACATGGTACTAACGAAGTAGA
GATACATTAGGTGCCCTTCGGGGAAAGTACACACAGGTGGTGCATGG
TTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAG
CGCAACCCTTATTGTTAGTTGCTACGCAAGAGCACTCTAGCGAGACT
GCCGTTGACAAAACGGAGGAAGGTGGGGACGACGTCAAATCATCAT
GCCCTTTATGTCCTGGGCTACACACGTACTACAATGGCGGTCATACAG
AGGGAAGCAAGACAGTGATGTGGAGCAAACCCCTAAAAGCCGCCTC
AGTTCAGATTGCAGGCTGCAACTCGCCTGCATGAAGTCGGAATCGCT
AGTAATCGCAGGTCAGCATACTGCGGTGAATACGTTCCCGGGCCTTG
TACACACCGCCCGTCACACCACGAAAGTCGGAAGTGCCCAAAGCCGG
TGGGGTAACCTTCGGGAGCCAGCCGTCTAAGGTAAAGTCGATGATTG
GGGTGAAGTCGTAACAAGGTAGCCGTATCGGAAGGTGCGGCTGGATC
ACCTCCTTAAGCTTGGAATTCGCCCGGGTACCGA

>3D2-122
TGAACGTTGGCGGCATGGATTAGGCATGCAAGTCGAGCGAGAAACCT
TCTTCGGAAGGTGGACAGCGGCAAACGGGGTAGTAAGGCGTCGATAT
GCACCCTCAGGTCCGGAATAGCCATGGGAAACTGTGGGTAATGCCGG
ATATTCCCTCCGGGGTAAAGGTCCGCTGCCTGAGGACCGGTCGACGT
GATACTAGGTAGTTGGTGAGGTAATGGCTCACCAAGCCGACGATGTC
TAGGGGGTGTGAGAGCATGGCCCCCACCACTGGGACTGAGACACTGC
CCAGACACCTACGGGTGGCTGCAGTCGAGAATCTTTGGCAATGGGCG
AAAGCCTGACCAAGCGATGCCGCGTGCGGGATGAAGGCCTTCGGGTT
GTAAACCGCTGTCAGAGGGGATGAAACTTCGGTTGACAGAGCCTCAG
AGGAAGCACGGGCTAAGTACGTGCCAGCAGCCGCGGTAACACGTACT
GTGCGAACGTTATTCGGAATCACTGGGCTTAAAGGGTGCGTAGGCGG
CCTTGTTAGTCAGGTGTGAAATCCCACGGCTCAACCGTGGAACTGCG
CTTGAAACTGCAAGGCTTGAGTGAGACAGGGGTGTGTGGAACTTCTA
GTGGAGCGGTGAAATGTGTTGATATTAGAAGGAACACCGGTGGCGAA
AGCGACACACTGGGTCTCAACTGACGCTGAGGCACGAAAGCCAGGG
GAGCGAACGGGATTAGATACCCCGGTAGTCCTGGCTGTAAACGTTGA
GTACTAGTTGGTGGGAACTTCGGTTCTCACGGACGTAGCAAAAGTGT
TAAGTACTCCGCCTGGGGAGTATGGTCGCAAGGCTGAAACTCAAAGG
AATTGACGGGGGCTCACACAAGCGGTGGAGCATGTGGCTTAATTCGA
GGCAACGCGAAGAACCTTATCCTAGACTTGACATGCATGGATTAGCT
TCCTGAAAGGGAAGTGACGCCTTCGGGTGGAACATGCACAGGTGCTG
CATGGCTGTCGTCAGCTCGTGTCGTGAGATGTTCGGTTAAGTCCGGCA
ACGAGCGCAACCCACGTCCCCAGTTGCCAGCATTCAGTTGGGCACTC
TGTGGAAACTGCCGATGATAAGTCGGAGGAAGGTGTGGATGACGTCA
AGTCCTCATGGCCCTTACGGGTTGGGCTACACACGTGCTACAATGGC
AGTGACAATGGGATAATCCCAAAAAGCTGTCTCAGTTCGGATTGGGG
TCTGCAACTCGACCCCATGAAGTTGGAATCGCTAGTAATCGCGTAAC
AGCATGACGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGT
CACACCATGGGAGTTGGGTCTACCCGACGGCCGTGCGCTAACCCTTT



ACGGGAGGCAGCGGACCACGGTAGGCTCAGCGACTGGGGTGAAGTC
GTAACAAGGTAGCCGTAGGGGAACCTGCGGCTGGA

>3D2-127
GAACGCTGGCGGCGTGCTTAACACATGCAAGTCGAGCGCGGTCCCTT
TGGTGCTTGCACCAAAGAAGACTGAGCGGCGGACGGGTGAGTAACG
CGTGGGTAACCTGCCCTATACACATGGATAACATGCTGAAAAGCATA
CTAATACATGATAACGTGCACTGATGGCATCTTCGGTGTATCAAAGC
GTTAGCGGTATAGGATGGACCCGCGTCTGATTAGCTAGTTGGTGGGG
TAAAAGCCTACCAAGGCCACGATCAGTAGCCGACCTGAGAGGGTGAT
CGGCCACATTGGAACTGAGACACGGTCCAAACTCCTACGGGAGGCAG
CAGTGGGGAATATTGCACAATGGGCGAAAGCCTGATGCAGCAACGCC
GCGTGAACGATGAAGGTCTTCGGATCGTAAAGTTCTGTCGCAGGGGA
AGATAATGACGGTACCCTGTGAGGAAGCACCGGCTAACTACGTGCCA
GCAGCCGCGGTAATACGTAGGGTGCTAGCGTTATCCGGATTTACTGG
GCGTAAAGGGTGCGTAGGTGGTCTTTCAAGTCGGTGGTTAAAGGCTA
CGGCTCAACCGTATTAAGCCGCCGAAACTGGAAGACTTGAGTGCAGG
AGAGGAAAGTGGAATTCTCAGTGTAGCGGTGAAATGCGTAGATATTG
AGAAGAACACCAGTAGCGAAGGCGGCTTTCTGGACTGTAACTGACAC
TGAGGCACGAAAGCGTGGGTAGCAAACAGGATTAGATACCCTGGTA
GTCCACGCCGTAAACGATGAGTATTAGGTGTCGGGGGTTACCCCCCT
CGGTGCCGCAGTTAACGCATTAAATACTCCGCCTGGGGAGTATGCAC
GCAAGTGTGAAACTCAAAGGAATTGACGGGGACCCGCACAAGTAGC
GGAGCATGTGGTTTAATTCGAAGCAACGCGAAGAACCTTACCTAAGC
TTGACATCTCTCAGATCGGTAGTTAATCCTACCTTCCCTTCGGGGCTG
AGATGACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGT
TGGGTTAAGTCCCGCAACGAGCGCAACCCTTGTCTTTAGTTGCCAGCA
TTAAGTTGGGCACTCTAGAGAGACTGCCAGAGATAACCTGGAGGAAG
GTGGGGATGACGTCAAATCATCATGCCCCTTATGCTTAGGGCTACAC
ACGTGCTACAATGGGTGGTACAGAGGGTTGCCAAGCCGCAAGGTGGA
GCTAATCCCTTAAAGCCATTCTCAGTTCGGATTGTAGGCTGAAACTCG
CCTACATGAAGCTGGAGTTACTAGTAATCGCAGATCAGAATGCTGCG
GTGAATGCGTTCCCGGGTCTTGTACACACCGCCCGTCACACCATGGA
AGTTGGAAACACCCGAAGCCGATTATCTAACCGCAAGGAAGAAGTCG
TCGAAGGTGGAATCAATAACTAGGGTGAAGTCGTAACAAGGTAGCCG
TATCGGAAGGTGCGGCT

>3D2-131
TTTGATCCTGGCTCAGGACGAACGCTGGCGGCGTGCCTAACACATGC
AAGTCGAACGGAGCAGAAATGCTTAGTGGCGAACGGGTGAGTAACG
CGTGAACAACCTGCCTTCTTGAGGGGGATAACACCTGGAAACAAGTG
CTAATACCGCATAAGACCACAGAGCCGCATGGTTCAGAGGTCAAAGG
AGCAATCCGCAGGAAGAGGGGTTCGCGTCCCATTAGCTAGTTGGCGG
GGCAACGGCCCACCAAGGCGACGATGGGTAGCCGAGCTGAGAGGCT
GATCGGCCACACTGGAACTGAGACACGGTCCAGACTCCTACGGGAGG
CAGCAGTGGGGAATATTGGGCAATGGGCGCAAGCCTGACCCAGCAA
CGCCGCGTGAGGGAAGAAGGCCTTCGGGTTGTAAACCTCTGTCCTTG
GTGACGAAACAAATGACGGTAGCCAAGGAGGAAGCCCCGGCTAACT
ACGTGCCAGCAGCCGCGGTAATACGTAGGGGGCGAGCGTTGTCCGGA
ATTACTGGGCGTGAAGGGTGCGTAGGTGGCACTTTAAGTTGGATGTG
AAATACCCGGGCTTAACTTGGGGGGTGCATCCAAAACTGGGGTGCTT
TGAGTGCAGGAGAGGGAAGCGGAATTCCTAGTGTAGCGGTGAAATG
CGTAGATATTAGGAGGAACACCAGTGGCGAAGGCGGCTTTCTGGACT
GTAACTGACACTGAGGCACGAAAGCGTGGGGAGCAAACAGGATTAG
ATACCCTGGTAGTCCACGCTGTAAACGATGAATACTAGGTGTAGGGG
GTATCAACTCCCTCTGTGCCGCAGCAAACGCAATAAGTATTCCGCCTG
GGGAGTACGGCCGCAAGGTTGAAACTCAAAGGAATTGACGGGGGCC
CGCACAAGCAGCGGAGCATGTGGTTTAATTCGATGCAAACCGAAGAA
CCTTACCTGGGTTTGACATACAAGTGGTAGGGAAGCGAAAGTGGACC
GACCTTGTAGCAATACAAGGAGCTTGAACAGGTGCTGCATGGTTGTC
GTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCA
ACCCCTATAGCCAGTTGCTAACAGGAGAGCTGAGCACTCTGGCGGGA
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CTGCCGCCGACAAGGCGGAGGAAGGTGGGGACGACGTCAAATCATC
ATGGCCTATATGCCCAGGGCGACACACGTGCTACAATGGCCGACACA
GACGGCAGCTTACTCGCGAGAGTTGGCGAATCCTCAAAAGTCGGTCC
CAGTTCGGACTGCAGTCTGCAACTCGACTGCACGAAGCCGGAATCGC
TAGTAATCGCAGATCAGCCAAGCTGCGGTGAATACGTTCCCGGGCCT
TGTACACACCGCCCGTCACACCATCCGAGTCGGGGGCACCCAAAGCC
GCAGGCTGAACCGCAAGGGCAGAAGCGTCTAAGGTGCGCCTGGTAA
GGAGGGTGAAGTCGTAACAAGGTAGCCGTACCGGAAGGTGCGGCTG
>3D2-149
ACGAACGCTGGCGGCGTGCCTAATACATGCAAGTAGAACGCTGAAGA
CTGGTGCTTGCACTAGTCAGATGAGTTGCGAACGGGTGAGTAACGCG
TAGGTAACCTACCTCATAGCGGGGGATAGCTATTGGAAACGATAGCT
AATACCGCATGACAATTAAGTACTCATGTACTAAATTTAAAAGGAGC
AATTGCTTCACTATGAGATGGACCTGCGTTGTATTAGCTAGTTGGTGA
GGTAACGGCTCACCAAGGCCACGATACATAGCCGACCTGAGAGGGTG
ATCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGC
AGCAGTAGGGAATCTTCGGCAATGGGGGCAACCCTGACCGAGCAAC
GCCGCGTGAGTGAAGAAGGTTTTCGGATCGTAAAGCTCTGTTGTTAG
AGAAGAACGGTAATGGGAGTGGAAAATCCATTACGTGACGGTAACT
AACCAGAAAGGGACGGCTAACTACGTGCCAGCAGCCGCGGTAATAC
GTAGGTCTCGAGCGTTGTCCGGATTTATTGGGCGTAAAGCGAGCGCA
GGCGGTTATTTAAGTCTGAAGTTAAAGGCCGTGGCTCAACCATGGTT
CGCTTTGGAAACTGGATAACTTGAGTGCAGAAGGGGAGAGTGGAATT
CCATGTGTAGCGGTGAAATGCGTAGATATATGGAGGAACACCGGTGG
CGAAAGCGGCTCTCTGGTCTGTAACTGACGCTGAGGCTCGAAAGCGT
GGGGAGCAAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGA
TGAGTGCTAGGTGTTAGGCCCTTTCCGGGGCTTAGTGCCGCAGCTAAC
GCATTAAGCACTCCGCCTGGGGAGTACGACCGCAAGGTTGAAACTCA
AAGGAATTGACGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTTAAT
TCGAAGCAACGCGAAGAACCTTACCAGGTCTTGACATCCCTCTGACC
GTCCTAGAGATAGGACTTTCCTTCGGGACAGAGGTGACAGGTGGTGC
ATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAA
CGAGCGCAACCCCTATTGTTAGTTGCCATCATTAAGTTGGGCACTCTA
GCGAGACTGCCGGTAATAAACCGGAGGAAGGTGGGGATGACGTCAA
ATCATCATGCCCCTTATGACCTGGGCTACACACGTGCTACAATGGTTG
GTACAACGAGTCGCAAGCCGGTGACGGCAAGCTAATCTCTTAAAGCC
AATCTCAGTTCGGATTGTAGGCTGCAACTCGCCTACATGAAGTCGGA
ATCGCTAGTAATCGCGGATCAGCACGCCGCGGTGAATACGTTCCCGG
GCCTTGTACACACCGCCCGTCACACCACGAGAGTTTGTAACACCCGA
AGTCGGTGAGGTAACCTAATAGGAGCCAGCCGCCTAAGGTGGGATAG
ATGATTGGGGTGAAGTCGTAACAAGGTAGCCGTATCGGAAGGTGCGG
CTGGATCAC

>3D2-165
GTTTGATCCTGGCTCAGGATGAACGCTGACAGAATGCTTAACACATG
CAAGTCTACTCGAGTCTTCGGACTTGGGTGGCGGACGGGTGAGTAAC
GCGTAAAGAACTTGCCTCATAGTTTGGGACAACATTTGGAAACGAAT
GCTAATACCGGATATTATGTTTTTGCCGCATGGGAGAAACATGAAAG
CTATATGCGCTATGAGAGAGCTTTGCGTCCCATTAGCTAGTTGGTGAG
GTAACGGCCCACCAAGGCGATGATGGGTAGCCGGCCTGAGAGGGTG
AACGGCCACAAGGGGACTGAGACACGGCCCTTACTCCTACGGGAGGC
AGCAGTGGGGAATATTGGACAATGGACCACAAGTCTGATCCAGCAAT
TCTGTGTGCACGATGACGTTTTTCGGAATGTAAAGTGCTTTCAGTCGG
GAAGAAGCAAGTGACGGTACCGACAGAAGAAGCGACGGCTAAATAC
GTGCCAGCAGCCGCGGTAATACGTATGTCGCAAGCGTTATCCGGATT
TATTGGGCGTAAAGCGCGTCTAGGCGGCGAGGAAAGTCTGATGTGAA
AATGCGGGGCTCAACCCCGTATTGCGTTGGAAACTGCCTTGCTAGAG
TACTGGAGAGGTAGGCGGAACTACAAGTGTAGAGGTGAAATTCGTAG
ATATTTGTAGGAATGCCGATGGGGAAGCCAGCCTACTGGACAGATAC
TGACGCTAAAGCGCGAAAGCGTGGGTAGCAAACAGGATTAGATACC
CTGGTAGTCCACGCCGTAAACGATGATTACTAGGTGTTGGGGGTCAA



ACCTCAGCGCCCAAGCTAACGCGATAAGTAATCCGCCTGGGGAGTAC
GTACGCAAGTATGAAACTCAAAGGAATTGACGGGGACCCGCACAAG
CGGTGGAGCATGTGGTTTAATTCGACGCAACGCGAGGAACCTTACCA
AGTCTTGACATCCTTTTGACCGGTCGGTAATGCGACCTTCTCTTCGGA
GCAAAAGTGACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAG
ATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTTATCTTTAGTAGCC
AGCATTTTAAGATGGGCACTCTAGAGAGACTGCCAGGGATAACCTGG
AGGAAGGTGGGGATGACGTCAAATCATCATGCCCCTTATGACTTGGG
CTACACACGTGCTACAATGGCGTAAACAAAGAGAAGCAAGACTGTG
AAGTGGAGCAAATCTCAAAAATAACGTCTCAGTTCGGATTGTAGTCT
GCAACTCGACTACATGAAGCTGGAATCGCTAGTAATCGCGAATCAGA
ATGTCGCGGTGAATACGTTCCCGGGTCTTGTACACACCGCCCGTCACA
CCATGGGAGTTGGGAATGCCCGAAGCCAGTGACCTAACCGTAAGGGA
GGAGCTGTCGAAGGCAGGCTCGATGACTGGGGTGAAGTCGTAACAA
GGTAGCCGTATCGGAAGGTGCGGCTGGATCAC

>3D2-166
CAGTCACGACGTTGTAAAACGACGGCCAGTGAATTGTAATACGACTC
ACTATAGGGCGAGCTCGGTACCCGGGCGAATTCCAAGCTTAAGGAGG
TGATCCAGCCGCATCCCTTCCAGCGCGATGCCCTGGCTCATCGGGTGA
TAGAAGGGGGAGCAATAGGCTTCGAGGCAATGCGCCAGCGCATCCAT
GCCGGTGCCGGCGGTGATGAACTTCGGCATCCCCACCGTCAGCGCCG
GGTCGCAGATCGTCACCCTCGGCATCAGGGCCGGGTGGAAGATGATC
TTCTTCTTGTGGGTCTCGGAATTGGTCAGCACCCCCGCCCGGCCGACT
TCCGATCCGGTCCCCGCCGTGGTCGGCACCGCGATGATCGGCGCGAT
CTTCGCGGCATCGGCGCGGGTCCACCAGTCGTCGACGTCCTCCAGGT
CCCAGACCGACAGGCCCTTCTTCTGCCCCGCCATCAGAGCGATCATCT
TGCCCAGGTCCAGTGCCGAGCCGCCGCCGAAGCAGATCACCCCGTCA
TGGCCGCCCGCCTTGTAGACGGCGATCCCGTCGGCCATGTTCTTCTCG
TTCGGGTTCGGGTCCACCTCCGAGAACACCGCCCGGCCGAGGCCTGC
CTTGTCCAGCACGTCCAGCGCGGCGGCGGTGATCGGCAGGCCGGCCA
GCGCCTTGTCGGTCACCAGGAGGGGCTTCTTCAGCCCCGCCGATTTCG
CATGTTCGGCCAGCTCGCCGATGCGGCCCACGCCGAACTTGATGGCG
GTGGGATAGGACCAGTTGCGGTTGGATCACCTCCTTAGATCTGGATC
CCCTCTAGAGTCGACCTGCAGGCA

>3D2-171
ACGAACGCTGGCGGCGTGCTTAACACATGCAAGTCGAACGGAGGATT
TATTTCGGTAGATCCTTAGTGGCGAACGGGTGAGTAACGCGTGGGCA
ATCTGCCCTTCAGATGGGGACAACATCCCGAAAGGGGTGCTAATACC
GAATACGATCGCATTCCCGCATGGGAATGCGATGAAAGATGGCCTCT
ATTTATAAGCTATCGCTGAAGGATGAGCCTGCGTCTGATTAGCTAGTT
GGTGGGGTAACGGCCTACCAAGGCGATGATCAGTAGCCGACTTGAGA
GAGTGATCGGCCACATTGGGACTGAGACACGGCCCAAACTCCTACGG
GAGGCAGCAGTGGGGAATATTGCACAATGGGGGAAACCCTGATGCA
GCGACGCCGCGTGAGTGAAGAAGTATTTCGGTATGTAAAGCTCTATC
AGCAGGGAAGAAAATGACGGTACCTGACTAAGAAGCCCCGGCTAAC
TACGTGCCAGCAGCCGCGGTAATACGTAGGGGGCAAGCGTTATCCGG
ATTTACTGGGTGTAAAGGGAGCGTAGACGGCAAGGTAAGTCAGATGT
GAAAGCCCGGGGCTCAACCCCGGGACTGCATTTGAAACTATCTGGCT
GGAGTGCAGGAGAGGTAAGTGGAATTCCTAGTGTAGCGGTGAAATGC
GTAGATATTAGGAGGAACACCAGTGGCGAAGGCGGCTTACTGGACTG
TAACTGACGTTGAGGCTCGAAAGCGTGGGGAGCAAACAGGATTAGAT
ACCCTGGTAGTCCACGCCGTAAACGATGAATACTAGGTGTTGGGGAG
CAAAGCTCTTCGGTGCCGCAGCAAACGCAATAAGTATTCCACCTGGG
GAGTACGTTCGCAAGAATGAAACTCAAAGGAATTGACGGGGACCCG
CACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGAAGAACC
TTACCAAGTCTTGACATCCTTCTGACCGGTCCGTAATGGGGCCTTTCC
TACGGGACAGAAGAGACAGGTGGTGCATGGTTGTCGTCAGCTCGTGT
CGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCCTATCTTT
AGTAGCCAGCAATTCGGATGGGCACTCTAGAGAGACTGCCAGGGATA
ACCTGGAGGAAGGTGGGGATGACGTCAAATCATCATGCCCCTTATGA
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CTTGGGCTACACACGTGCTACAATGGCGTAAACAAAGGGAAGCGACC
CCGCGAGGGCAAGCAAATCCCAAAAATAACGTCTCAGTTCGGATTGT
AGTCTGCAACTCGACTACATGAAGCTGGAATCGCTAGTAATCGCAGA
TCAGAATGCTGCGGTGAATACGTTCCCGGGTCTTGTACACACCGCCC
GTCACACCATGGGAGTAGGTAACGCCCGAAGTCAGTGACCCAACCGC
AAGGAGGGAGCTGCCGAAGGTGGGACTTATAACTGGGGTGAAGTCG
TAACAAGGTAGCCGTATCGGAAGGTGCGGCTGGA

>3D2-172
GATCTAGAGTTTGATCCTGGCTCAGGACGAACGCTGGCGGCGTGCTT
AACACATGCAAGTCGAACGGAGGATTTATTTCGGTAGATCCTTAGTG
GCGAACGGGTGAGTAACGCGTGGGCAATCTGCCCTTCAGATGGGGAC
AACATCCCGAAAGGGGTGCTAATACCGAATACGATCGCATTCCCGCA
TGGGAATGCGATGAAAGATGGCCTCTATTTATAAGCTATCGCTGAAG
GATGAGCCTGCGTCTGATTAGCTAGTTGGTGGGGTAACGGCCTACCA
AGGCGATGATCAGTAGCCGACTTGAGAGAGTGATCGGCCACATTGGG
ACTGAGACACGGCCCAAACTCCTACGGGAGGCAGCAGTGGGGAATA
TTGCACAATGGGGGAAACCCTGATGCAGCGACGCCGCGTGAGTGAAG
AAGTATTTCGGTATGTAAAGCTCTATCAGCAGGGAAGAAAATGACGG
TACCTGACTAAGAAGCCCCGGCTAACTACGTGCCAGCAGCCGCGGTA
ATACGTAGGGGGCAAGCGTTATCCGGATTTACTGGGTGTAAAGGGAG
CGTAGACGGCAAGGTAAGTCAGATGTGAAAGCCCGGGGCTCAACCCC
GGGACTGCATTTGAAACTATCTGGCTGGAGTGCAGGAGAGGTAAGTG
GAATTCCTAGTGTAGCGGTGAAATGCGTAGATATTAGGAGGAACACC
AGTGGCGAAGGCGGCTTACTGGACTGTAACTGACGTTGAGGCTCGAA
AGCGTGGGGAGCAAACAGGATTAGATACCCTGGTAGTCCACGCCGTA
AACGATGAATACTAGGTGTTGGGGAGCAAAGCTCTTCGGTGCCGCAG
CAAACGCAATAAGTATTCCACCTGGGGGAGTACGTTCGCAAGAATGA
AACTCAAAGGAATTGACGGGGACCCGCACAAGCGGTGGAGCATGTG
GTTTAATTCGAAGCAACGCGAAGAACCTTACCAAGTCTTGACATCCTT
CTGACCGGTCCGTAATGGGGCCTTTCCTACGGGACAGAAGAGACAGG
TGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTC
CCGCAACGAGCGCAACCCCTATCTTTAGTAGCCAGCAATTCGGATGG
GCACTCTAGAGAGACTGCCAGGGATAACCTGGAGGAAGGTGGGGAT
GACGTCAAATCATCATGCCCCTTATGACTTGGGCTACACACGTGCTAC
AATGGCGTAAACAAAGGGAAGCGACCCCGCGAGGGCAAGCAAATCC
CAAAAATAACGTCTCAGTTCGGATTGTAGTCTGCAACTCGACTACAT
GAAGCTGGAATCGCTAGTAATCGCAGATCAGAATGCTGCGGTGAATA
CGTTCCCGGGTCTTGTACACACCGCCCGTCACACCATGGGAGTAGGT
AACGCCCGAAGTCAGTGACCCAACCGCAAGGAGGGAGCTGCCGAAG
GTGGGACTTATAACTGGGGTGAAGTCGTAACAAGGTAGCCGTATCGG
AAGGTGCGGCTGGATCACCTCCTTAAGCTTGGAATTCGCCCGGGTAC
CGAGCTCGCCCTATAGTGAGTC

>3D2-173F
ATAGGGCGAGCTCGGTACCCGGGCGAATTCCAAGCTTAAGGAGGTGA
TCCAGCCGCACGTCAAGATCACCGAACTGCTGCTGGAGGTGGACGAA
TGGACAGGCTTCACCCGGCACTTCGCGCACCTGAAATCGGGCGACCT
GGCCAAGGACAAGAATCTGCTGCTGACCACGATCCTGGCCGACGCGA
TCAACCTGGGCCTGACCAAAATGGCCGAGTCCTGCCCCGGCACGACC
TACGCCAAACTGGCCTGGCTGCAAGCCTGGCACATCCGCGATGAAAC
CTACGGGGCGGCACTGGCCGAGCTGGTCAACGCGCAGTTCCGGCATC
CCTTCGCCGAGCACTGGGGCGACGGCACCACGTCATCGTCGGACGGC
CAGAACTTCCGCACCGGCAGCAAGGCCGAGAACACCGGCCACATCA
ATCCGAAATACGGCAGCAGCCCAGGGCGGACGTTCTACACGCACATC
TCCGACCAGTATGCGCCGTTCCACACCAAGGTGGTGAACGTCGGCGT
GCGCGATTCGACCTACGTACTCGACGGCCTGCTGTACCACGAGTCCG
ACCTGCGCATAGAGGAGCACTACACCGACACAGCAGGCTTCACCGAT
CACGTCTTCGCGCTGATGCACCTGCTGGGATTCCGCTTCGCGCCGCGT
ATCCGCGACCTGGGCGACACCAAGCTCTACGTCCCGAAGGGCGATAC
CGCTTATGACGGGCTGAAACCGATGATCGGCGGCACGCTCAACATCA
AGCACATCCGCGCCCATTG



>3D2-179
TAGAGTTTGATCCTGGCTCAGGACGAACGCTGGCGGCGTGCTTAACA
CATGCAAGTCGAACGAAAAATCATTGAAAGCTTGCTGATATGATTTT
TAGTGGCGGACGGGTGAGTAACGCGTGAGGACTTGTCTTATACAGGG
GGACAACAGTTGGAAACGGCTGCTAATACCCCATAAGCCTTAGGGTA
AAAGGAGCAATCCGGTATTAGAGAGACTCGCGTCCTATCAGCTAGTA
GGTGAGGTAACGGCTCACCTAGGCGAAGACGGGTAGCCGGCCTGAG
AGGGCGAACGGCCACACTGGAACTGAGACACGGTCCAGACCCCTAC
GGGAGGCAGCAGTGGGGAATATTGGGCAATGGGGGCAACCCTGACC
CAGCGACGCCGCGTGAGTGAAGAAATCCCTCGGGATGTAAAGCTCTG
TTGTGTGGGAAGATAATGACGGTACCACACGAGGAAGCCCCGGCAA
ACTACGTGCCAGCAGCCGCGGTAATACGTAGGGGGCAAGCGTTGTCC
GGAATTACTGGGCGTAAAGCGCACGCAGGCGGATTAAAAAGTCAGC
CGTAAAATGCACGGGCTCAACCTGTGTTAGTCAGCTGATACTATTAGT
CTAGAGTATGTGAGAGGGAAGTGGAATTCCCGGTGTAGCGGTGAAAT
GCGTAGATATCGGGAGGAACACCAGTGGCGAAGGCGGCTTCCTGGCA
CAAAACTGACGCTCATGTGCGAAAGCTAGGGCAGCGAACGGGATTA
GATACCCCGGTAGTCCTAGCCGTAAACGATGGATACTAGGTGTGGGT
GTCGCAGGGCATCCGTGCCGCAGTTAACGCGTTAAGTATCCCGCCTG
GGGACTACGGTCGCAAGACTGAAACTCAAAGGAATTGACGGGGGCC
CGCACAAGCGGTGGAGCACGTGGTTTAATTCGATGCAAACCGAAGAA
CCTTACCTAGGCTTGACATACAAGTGGTACAGAAGTGAAAGCGGAAG
GACCCTAGCTTGCTAGGGAGCTTGAACAGGTGCTGCATGGCTGTCGT
CAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAAC
CCCTATTGCCGGTTGCTAACAGGAGAGCTGAGCACTCCGGCGAGACT
GCCGCCGACAAGGCGGAGGAAGGTGGGGATGACGTCAAGTCATCAT
GGCCCTTATGCCTAGGGCGACACACGTGCTACAATGGCCGACACAGA
CGGCAGCTTAACGGCGACGTTTGGCGAATCCTCTAAAGTCGGTCCCA
GTTCGGATTGTAGTCTGCAACTCGACTACATGAAGCCGGAATCGCTA
GTAATCGCAGATCAGCCAAGCTGCGGTGAATACGTTCCCGGGCCTTG
TACACACCGCCCGTCACACCACCCGAGTTGGGGGCACCCGAAGCCGC
AGGCTTAACCCGTAAGGGAAAGATGCGTCTAAGGTGCGCCGAGTAAG
GGGGGTGAAGTCGTAACAAGGTAGCCGTACCGGAAGGTGCGGCTGG
>3D2-186
CCTGGCTCAGATTGAACGCTGGCGGCATGCTTTACACATGCAAGTCG
GACGGCAGCATAAAAGAGCTTGCTCTTTTGATGGCGAGTGGCGAACG
GGTGAGTAATGCATCGGAACGTACCGAGTAGTGGGGGATAACTGTCC
GAAAGGATGGCTAATACCGCATATTCTCTGAGGAGGAAAGCAGGGG
ACCTTAGGGCCTTGCGCTATTTGAGCGGCCGATGTCTGATTAGCTAGT
TGGTGGGGTAAGAGCCCACCAAGGCGACGATCAGTAGCGGGTCTGA
GAGGATGATCCGCCACACTGGGACTGAGACACGGCCCAGACTCCTAC
GGGAGGCAGCAGTGGGGAATTTTGGACAATGGGCGCAAGCCTGATCC
AGCCATGCCGCGTGTATGAAGAAGGCCTTCGGGTTGTAAAGTACTTT
TGTCAGGGAAGAAAAGCCTGAGGATAACACCCTCAGGTCATGACGGT
ACCTGAAGAATAAGCACCGGCTAACTACGTGCCAGCAGCCGCGGTAA
TACGTAGGGTGCGAGCGTTAATCGGAATTACTGGGCGTAAAGCGAGC
GCAGACGGTTATTTAAGCAAGATGTGAAAGCCCCGGGCTCAACCTGG
GAACTGCGTTTTGAACTGGGTAACTAGAGTGTGTCAGAGGGGGGTAG
AATTCCACGTGTAGCAGTGAAATGCGTAGAGATATGGAGGAATACCG
ATGGCGAAGGCAGCCCCCTGGGATAACACTGACGTTCATGCTCGAAA
GCGTGGGTAGCAAACAGGATTAGATACCCTGGTAGTCCACGCCCTAA
ACGATGTCAATTAGCTGTTGGGGTACATGATGCCTTAGTAGCGTAGCT
AACGCGTGAAATTGACCGCCTGGGGAGTACGGTCGCAAGATTAAAAC
TCAAAGGAATTGACGGGGACCCGCACAAGCGGTGGATGATGTGGATT
AATTCGATGCAACGCGAAGAACCTTACCTGGTCTTGACATGTACGGA
ATCTCTTAGAGATAGGAGAGTGCCTTCGGGAGCCGTAACACAGGTGC
TGCATGGCTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCG
CAACGAGCGCAACCCTTGCCATTAGTTGCCATCATTTGGTTGGGCACT
CTAATGGGACTGCCGGTGACAAACCGGAGGAAGGTGGGGATGACGT
CAAGTCCTCATGGCCCTTATGACCAGGGCTTCACACGTCATACAATG
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GTCGGTACAGAGGGTAGCCAAGCCGCGAGGTGGAGCCAATCCCAGA
AAACCGATCGTAGTCCGGATTGCACTCTGCAACTCGAGTGCATGAAG
TCGGAATCGCTAGTAATCGCAGGTCAGCATACTGCGGTGAATACGTT
CCCGGGTCTTGTACACACCGCCCGTCACACCATGGGAGTGGGGGATA
CCAGAATTGGGTAGGGTAACCTTCGGGAGCCCGCTTAACACGGTATG
CTTCATGACTGGGGTGAAGTCGTAACAAGGTAGCCGTAGGGGAACCT
GCGGCTGGATCACCTC

>3D2-187
CTCGGTACCCGGGCGAATTCCAAGCTTAGAGTTTGATCCTGGCTCAG
GATGAACGCTGGCGGCGTGCTTAACACATGCAAGTCGAGCGGAACTT
ATTGTAGAAAAATCTTCGGAAATGGAAATTATAAGTTTAGCGGCGGA
CGGGTGCGTAACGCGTAGGTAATCTGCCCCCCTCACCGGGATAACAC
AACGAAAGATGTGCTAATACCGGATAATATGCAAACCTGGCATCGGG
AATGCATCAAAGCGTTAGCGGAGAGGGATGAGCCTGCGTCTGATTAG
CTAGTTGGTAGGGTAATGGCCTACCAAGGCAACGATCAGTAGCCGAC
CTGAGAGGGTGATCGGCCACACTGGAACTGAGACACGGTCCAGACTC
CTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGGCGAAAGCCT
GATGCAGCAACGCCGCGTGAGCGATTAGATAGGCCTTCGGGTAGTAA
ACGCTCTGTAAACGCATGGGAAGTACTAAGTGACGGCACCGATAGGG
ACGGAAGCCCCAGCTAACGCATTAAGTACTCAGCAGCCTGCGGTAAG
TACGCTAGGGGGCAAGAGTGAAACTCAAAGGAATTGACGGGGACCC
GCACAAGGGTAGCGGAGCATGTGGCCTAATTCGAAGTCAACGCTGAA
AGGCAACGGCTTACCTAACCGTTGTACAGCCCATTGAAACTGTCAGG
GCTAATGACTGCTTTCCCTTCGGAGACAGTGGAGACAGGTCGTGAAT
GGTCCTAGTCGTCAGCGCGTGAAATGCGTGAGATATTAGGAGGTAAG
TCACCGGTGGCGAACGAGCGCAACCCTTGTCTTTAGTTGCCATCAGAT
AATGACACTGAGGCACGCTAGAGAGACGTGCCGAGGAGCAAATCGG
AGGATTAGAGTGGGGATGACGTCAAATCATCATGCCCCTTATGCTTA
GGGCTACACACGTGCTACAATGGCTGTTACAGAGGGTTGCCAAACCG
TGAGGTGGAGCCAATCCCACAAAAACAGTCTAAGTTCGGATTGTAGG
CTGAAACTCGCCTACATGAAGCTGGAGTTACTAGTAATCGCAGATCA
GAATGCTGCGGTGAATGCGTTCCCGGGTCTTGTACACACCGCCCGTC
ACACCATGGGAGTTGGGGGGGCCCAAAGTCAGCTATCCAACCATTAG
GAGGAAGCTGCCCAAGGCAAAACCAATGACTGGGGTGAAGTCGTAA
CAAGGTAGCCGTACCGGAAGGTGCGGCTGGATCACCTCCTTAG
>3D2-188
GAGTTTGATCCTGGCTCAGGATGAACGCTGGCGGCGTGCCTAACACA
TGCAAGTCGAACGGAACTTACAAGCGGAAGTTTTCGGATGGAAGCTT
ATAAGTTTAGTGGCGGACGGGTGAGTAACGCGTGAGCAATCTACCTC
TCAGTGGGGGATAACACATCGAAAGGTGTGCTAATACCGCATAATAT
AACGGGATCGCATGATTTTGTTATCAAAGATTTATTGCTGAGAGATG
AGCTCGCGTCTGATTAGATAGTTGGTGAGGTAACGGCTCACCAAGTC
GACGATCAGTAGCCGGACTGAGAGGTTGAACGGCCACATTGGGACTG
AGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGC
ACAATGGGGGAAACCCTGATGCAGCAACGCCGCGTGAAGGATGAAG
GTTTTCGGATTGTAAACTTCTTTTGTACGGGACGAAACAAATGACGGT
ACCGTAAGAATAAGCCACGGCTAACTACGTGCCAGCAGCCGCGGTAA
TACGTAGGTGGCAAGCGTTATCCGGATTTACTGGGTGTAAAGGGCGA
GTAGGCGGGACTGCAAGTCAGATGTGAAAACTATGGGCTTAACCCAT
AGACTGCATTTGAAACTGTGGTTCTTGAGTGATGGAGAGGCAGGCGG
AATTCCCGGTGTAGCGGTGGAATGCGTAGATATCGGGAGGAACACCA
GTGGCGAAGGCGGCCTGCTGGACATTAACTGACGCTGAGGCGCGAAA
GTGTGGGGAGCAAACAGGATTAGATACCCTGGTAGTCCACACTGTAA
ACGATGGATACTAGGTGTGGGGGGTACTGACCCCCTCCGTGCCGGAG
TTAACACAATAAGTATCCCACCTGGGGAGTACGATCGCAAGGTTGAA
ACTCAAAGGAATTGACGGGGGCCCGCACAAGCAGTGGAGTATGTGGT
TTAATTCGAAGCAACGCGAAGAACCTTACCAGGGCTTGACATGGTAC
TAACGAAGTAGAGATACATTAGGTGCCCTTCGGGGAAAGTACACACA
GGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAG
TCCCGCAACGAGCGCAACCCTTATTGTTAGTTGCTACGCAAGAGCAC



TCTAGCGAGACTGCCGTTGACAAAACGGAGGAAGGTGGGGACGACG
TCAAATCATCATGCCCTTTATGTCCTGGGCTACACACGTACTACAATG
GCGGTCATACAGAGGGAAGCAAGACAGTGATGTGGAGCAAACCCCT
AAAAGCCGCCTCAGTTCAGATTGCAGGCTGCAACTCGCCTGCATGAA
GTCGGAATTGCTAGTAATCGCGGATCAGCATGCCGCGGTGAATACGT

U
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TCCCGGGCCTTGTACACACCGCCCGTCACACCATGAGAGCCGATAAT
ACCCGAAGTCCATAGTCTAACCGCAAGGAGGGCGTGGCCGAAGGTA
GGACTGGTAATTGGGGTGAAGTCGTAACAAGGTAGCCGTATCGGAAG
GTGCGGCTGGATCACCTCC

2. MAUVAVDIEUAIU 16S rRNA Hlaa1nmsIaaueiuaiu 16S rRNA voauuanizeluszuy

o 2’ = v a
U1Uﬂu1!ﬁﬂ!!ﬂﬂ1“ﬂi’)@ﬂ"m%u

>4E1-1
ATCCAGATCTAGAGTTTGATCCTGGCTCAGAACGAACGCTGGCGGC
GTGGATAAGACATGCAAGTCGAACGGAGGATTTTTGGAGCTTGCTT
TAAGAATCCTTAGTGGCGAACGGGTGAGTAACACGTGAGTTACCTG
CCCCGAAGTGGGAGATAGCCCGGAGAAATTCGGATTAATACCCCAT
GTGATCGAGAGATTAAAGGCGGCGCAAGCTGTCGCTTCGGGATGGG
CTCGCGGCCTATCAGCTTGTTGGTGAGGTAATGGCTCACCAAGGCG
ATGACGGGTAGCTGATCTGAGAGGATGATCAGTCACACTGGAACTG
AGACACGGTCCAGACACCTACGGGTGGCAGCAGTCGAGAATCATTC
GCAATGGGCGAAAGCCTGACGGTGCGACGCCGCGTGGAGGATGAA
GGCCCTAGGGTCGTAAACTCCTGTCATCAGGGAGTAATGATTTACGT
AGTAACTGACGTGGGTCTTGATAGTACCTGAAGAGGAAGGGACGGC
AAACTTCGTGCCAGCAGCCGCGGTAATACGAAGGTCCCGAGCGTTG
TTCGGATTTACTGGGCGTAAAGAGTCTGTAGGCGGCGGGGTAAGTC
AGATGTGAAATCCCGGGGCTCAACCCCGGAACTGCATCCGATACTG
CCTTGCTTGAGTATTGGAGGGGAGTCTGGAATTCTCGGTGTAGCAGT
GAAATGCGTAGATATCGAGAGGAACACTAGTGGCGAAGGCGAGAC
TCTGGACAATTACTGACGCTGAGAGACGAAGGCCAGGGGAGCGAA
AAGGATTAGATACCCTTGTAGTCCTGGCAGTAAACGGTGCACGCTT
GGTGTGGGAGGGTTCGACCCCTTCCGTGCCGGAGCTAACGCGTTAA
GCGTGCCGCCTGGGGAGTACGGTCGCAAGATTAAAACTCAAAGAAA
TTGACGGGGACCCGCACAAGCGGTGGAGCATGTGGCTTAATTCGAT
GCAACGCGAAGAACCTTACCTGGGCTTGACATGTTAGTCGTAGACTT
GCGAAAGCTTGTCGTCACTTCGGGTGGACTATCACAGGTGCTGCATG
GCTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACG
AGCGCAACCCCTATCCCTAGTTGCCAGCACGTTATGGTGGGAACTCT
AGGGAGACTGCCGGTGACAAACCGGAGGAAGGTGGGGATGACGTC
AAGTCATCATGGCCCTTATGGGCTGGGCTACACACGTGCTACAATG
GTTGGCACAGAGGGACGCAAGACCGCGAGGTGGAGCAAATCCCAA
AAAACCAATCGTAGTCCGGATTGGAGTCTGCAACTCGACTCCATGA
AGTCGGAATCGCTAGTAATCGCGAATCAGCATGTCGCGGTGAATAC
GTTCCCGGGCCTTGTACACACCGCCCGTCACACCATGGGAGTGGGTT
GCTCCAGAAGTAGATAGCTTAACCGCAAGGAGGGCGTTTACCACGG
AGTGATTCATGACTGGGGTGAAGTCGTAACAAGGTAGCCGTAGGGG
AACCTGCGGCTGGATCACCTCCTTAAGCTTGGAATTCGCCCGGGTAC
CGAGC

>4E1-36
GCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGGGCGAGCGT
TGTCCGGAATTACTGGGCGTAAAGGGTGCGTAGGTGGCACTTTAAG
TTGGATGTGAAATACCCGGGCTTAACTTGGGGGGTGCATCCAAAAC
TGGGGTGCTTTGAGTGCAGGAGAGGGAAGCGGAATTCCTAGTGTAG
CGGTGAAATGCGTAGATATTAGGAGGAACACCAGTGGCGAAGGCG
GCTTTCTGGACTGTAACTGACACTGAGGCACGAAAGCGTGGGGAGC
AAACAGGATTAGATACCCTGGTAGTCCACGCTGTAAACGATGAATA
CTAGGTGTAGGGGGTATCAACTCCCTCTGTGCCGCAGCAAACGCAA
TAAGTATTCCGCCTGGGGAGTACGGCCGCAAGGTTGAAACTCAAAG
GAATTGACGGGGGCCCGCACAAGCAGCGGAGCATGTGGTTTAATTC
GATGCAACGCGAAGAACCTTACCTGGGCTTGACATGTTAGTCGTAG
ACTTGCGAAAGCTTGTCGTCACTTCGGGTGGACTATCACAGGTGCTG

CATGGCTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGT
AACGAGCGCAACCCCTATGAACTGTTGCCAGCGGGTAATGCCGGGG
ACTCTGTTCAGACTGCCCAGATTAACTGGGAGGAAGGAGGGGATGA
CGTCAAGTCAGTATGGCCCTTACGCCCAGGGCTGCACACGTGCTAC
AATGTCCAGTACAATGTGAACCGATACCGCGAGGTGGAGGAAATCC
TGAAAACTGGGCTCAGTTCGGATTGTAGGCTGCAACTCGCCTACATG
AAGTTGGAATCGCTAGTAATCGCGAATCAGCAATGTCGCGGTGAAT
ACGTTCCCGGGCCTTGTACACACCGCCCGTCACACCATGGGAGTTG
GCTGCACCAGAAGCAGGTAGCTTAACCGCAAGGGGGGCGCTTGCCA
CGGTGTGGTCAATGACTGGGGTGAAGTCGTAACAAGGTAGCCGTAT
CGGAAGGTGCGGCTGGATCACC

>4E2-12
CTCGGTACCCGGGCGAATTCCAAGCTTAGAGTTTGATCCTGGCTCAG
ATTGAACGCTGGCGGTATGCTTAAGACATGCAAGTCGAACGGTAAC
AGGTTAAGCTGACGAGTGGCGGACGAGTGAGTAACGCGTGGGAATC
TACCTTGTAGTGGGGGATAAGCCAGGGAAACTTGGACTAATACCGC
ATACGATCACTCTACATAAGTAGAGTGAGGAAAGAGGGCGTAAGCT
CTCGCACTGAGACGAGCCTGCGTCCCATTAGCTAGTTGGTAGGGTA
AAGGCCTACCAAGGCTTTGATGGGTAGCTGGTCTGAGAGGATGATC
AGCCACACTGGAACTGACACACGGTCCAGACTCCTACGGGAGGCAG
CAGTGGGGAATATTGCGCAATGGGGGAAACCCTGACGCAGCGACGC
CGCGTGAGCGACGAAGGCCTTCGGGTTGTAAAGCTCTGTCAGCAGG
GAATAAGGTAGTCCGGTTAATACCCGGATTGCTTGAATGTACCTGCA
GAGGAAGCACCGGCTAACTCTGTGCCAGCAGCCGCGGTAATACAGA
GGGTGCTAGCGTTGTTCGGAATTACTGGGCGTAAAGGGCGCGCATG
CGGGACCGTAAGCCAGAAGTGAAATCCCGGAGCTCAACTCCGGAAT
TGCTTTTGGAACTGCGGACCTAGAGTGCATTAGAGGCAAGCGGAAT
TCCTAGTGTAGAGGTGAAATTCGTAGATATTAGGAGGAACACCAGT
GGCGAAGGCGGCTTGCTGGGATGTAACTGACGCTGAGGCGCGAAAG
CGTGGGTAGCAAACAGGATTAGATACCCTGGTAGTCCACGCAGTAA
ACAATGGACACTCGCTGTTGCTGGTATTGACCCCGGCAGTGGCTAA
GTTAACACGATAAGTGTCCCGCCTGGGGATTACGGTCGCAAGACTA
AAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGTGGATTATGT
GGTTTAATTCGAAGCAACGCGCAAAACCTTACCTGGCCTTGACATCC
CCTCGACCGATTTGGAAACAAATCTTCTCTTCGGAGCGGGGGTGAC
AGGTGCTGCATGGCTGTCGTCAGCTCGTGTCGTGAGATGTTTGGTTA
AGTCCAGCAACGAGCGCAACCCCTGTCGTTAGTTGCCATCATTAAGT
TGGGCACTCTAGCGAGACTGCCGGTGTTAAACCGGAGGAAGGTGGG
GATGACGTCAAGTCCTCATGGCCCTTACGGCCAGGGCCACACACGT
AATACAATGGACGGTACAAAGAGATGCGAACTCGCGAGAGGGAGC
CAACCTCAAAAAACCGTCCTCAGTTCGGATTGGAGTCTGCAATTCG
ACTCCATGAAGCTGGAATCGCTAGTAATCGCAGATCAGCATGCTGC
GGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACACCACG
AAAGTTGGTCTTTCCAGAAGTCGGTGCGCCAACCGCAAGGAGGTAG
CCGCCCAAGGAAAGGTCGATGATTGGGGTGAAGTCGTAACAAGGTA
GCCGTAGGGGAACCTGCGGCTGGATCACCTCCTTAGATCTGGA
>4E2-47
CTAGAGGGGATCCAGATCTAGAGTTTGATCCTGGCTCAGATTGAAC
GCTGGCGGCATGCTTTACACATGCAAGTCGAACGGCAGCGGGGGCT



TCGGCCTGCCGGCGAGTGGCGAACGGGTGAGTAATGCATCGGAACG
TGCCCATGTCGTGGGGGATAACGTAGCGAAAGCTACGCTAATACCG
CATACGTCCTGAGGGAGAAAGCGGGGGATCTTCGGACCTCGCGCGA
TTGGAGCGGCCGATGTCGGATTAGCTAGTTGGTGGGGTAAAGGCCC
ACCAAGGCGACGATCCGTAGCGGGTCTGAGAGGATGATCCGCCACA
CTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGG
GAATTTTGGACAATGGGCGCAAGCCTGATCCAGCCATGCCGCGTGA
GTGAAGAAGGCCTTCGGGTTGTAAAGCTCTTTCGGCCGGGAAGAAA
TCGTGTTCTCTAACATAGGACATGGATGACGGTACCCTGGACTAAG
ATGCACCGGCGTAACTACGATGTCAGCTAGCCGTCGGCTCCAACTA
CGTAGTCGGTGCGTGCAGTTAATCGCGTTAAGTTGACCGCCTGGGGC
GTAACGCGTGCGCAAGGCGGTATTGCTCAAGACGGAGTGTGAAATC
CGGGGGCTTAACCTGCGGAACTGCGCTTGTGAGCATGGCTGGTTTA
GAGTTCGATGCAGAGGGGGGTGGAACCTTACCTGCCCTTGTAGCAT
GTCGAGAATCGCGTAGAGATCATGAGGAACACCGATGGCGCAAGG
CAGCTCGAACACTGGTGCCTGTACTGGCTGTCGTCATGCTCGAATGT
CGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCCTATCCC
TAGTTGCCAGCACGTTATGGTGGGAACTCTAGGGAGACTGCCGGTG
ACAAACCGGAGGAAGGTGGGGATGACGTCAAGTCATCATGGCCCTT
ATGGGCTGGGCTACACACGTGCTACAATGGTTGGCACAGAGGGACG
CAAGACCGCGAGGTGGAGCAAATCCCAAAAAACCAATCGTAGTCCG
GATTGGAGTCTGCAACTCGACTCCATGAAGTCGGAATCGCTAGTAA
TCGCGAATCAGCATGTCGCGGTGAATACGTTCCCGGGCCTTGTACAC
ACCGCCCGTCACACCATGGGAGTGGGTTGCTCCAGAAGTAGATAGC
TTAACCGCAAGGAGGGCGTTTACCACGGAGTGATTCATGACTGGGG
TGAAGTCGTAACAAGGTAGCCGTAGGGGAACCTGCGGCTGGATCAC
CTCCTTAAGCTTGGAATTCGCCCGGGTACCGA

>4E2-51
GTTTGATCCTGGCTCAGATTGAACGCTGGCGGTATGCTTAACACATG
CAAGTCGAGCGCGCCCTTCGGGGTGAGCGGCGGACGGGTGAGTAAC
GCGTGGGAACGTGCCCTTTGCTACGGAATAGTCTCGGGAAACTGGG
GGTAATACCGTATGAGCCCTTCGGGGGAAAGATTTATCGGCAAAGG
ATCGGCCCGCGTTGGATTAGGTAGTTGGTGGGGTAATGGCCCACCA
AGCCGACGATCCATAGCTGGTTTGAGAGGATGATCAGCCACACTGG
GACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAA
TCTTAGACAATGGGCGCAAGCCTGATCTAGCCATGCCGCGTGAGCG
ATGAAGGCCTTAGGGTTGTAAAGCTCTTTCGTGGGGGAAGATAATG
ACTGTACCCCAAGAAGAAGCCCCGGCTAACTCCGTGCCAGCAGCCG
CGGTAATACGGAGGGGGCTAGCGTTGTTCGGAATTACTGGGCGTAA
AGCGCACGTAGGCGGACCGGAAAGTCAGAGGTGAAATCCCAGGGC
TCAACCTTGGAACTGCCTTTGAAACTCCCGGTCTTGAGTTCGAGAGA
GGTGAGTGGAATTCCGAGTGTAGAGGTGAAATTCGTAGATATTCGG
AGGAACACCAGTGGCGAAGGCGGCTCACTGGCTCGATACTGACGCT
GAGGTGCGAAAGCGTGGGGAGCAAACAGGATTAGATACCCTGGTA
GTCCACGCCGTAAACGATGAATGCCAGTCGTCGGGCAGCATGCTGT
TCGGTGACACACCTAACGGATTAAGCATTCCGCCTGGGGAGTACGG
CCGCAAGGTTAAAACTCAAAGGAATTGACGGGGGCCCGCACAAGC
GGTGGAGCATGTGGTTTAATTCGAAGCAACGCGCAGAACCTTACCA
ACCCTTGACATGTGTATCGCGGTTCCAGAGATGGTTCCTTCAGTTCG
GCTGGATACAACACAGGTGCTGCATGGCTGTCGTCAGCTCGTGTCGT
GAGATGTTCGGTTAAGTCCGGCAACGAGCGCAACCCACACTTTCAG
TTGCCATCATTCAGTTGGGCACTCTGGAAGAACTGCCGGTGATAAGC
CGGAGGAAGGTGTGGATGACGTCAAGTCCTCATGGCCCTTACGGGT
TGGGCTACACACGTGCTACAATGGTGGTGACAATGGGTTAATCCCC
AAAAGCCATCTCAGTTCGGATTGGGGTCTGCAACTCGACCCCATGA
AGTCGGAATCGCTAGTAATCGCGTAACAGCATGACGCGGTGAATAC
GTTCCCGGGCCTTGTACACACCGCCCGTCACACCATGGGAATTGGGT
TTACCCGACGGCCGTGCGCTAACCTGGCAACAGGAGGCAGCGGACC
ACGGTAGGCTCAGTGACTGGGGTGAAGTCGTAACAAGGTAGCCGTA
GGGGAACCTGCGGCTGGATCACCTCCTTAGATCTGGA
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>4E2-83
TCCAAGCTTAGAGTTTGATCCTGGCTCAGGACGAACGCTGGCGGCG
TGCTTAATACATGCAAGTCAACTGAACTTTTGATAGCAATATTGAAA
GGGAGGTGGCGCACGGGTGAGTAACACGTAGGTAATCTGCCTTTGG
GACTGACATAATTCCGCGAAAGCGGGACTAATATCAGATAATGCAG
CGGCTCGACATCGAGACAGTTGTTAAACCTTCGGGGCCTGAAGATG
AGCCTGCGTCTGATTAGGTAGTTGGCGGAGTAAAAGCCCACCAAGC
CTGCGATCAGTAGCTGGTCTGAGAGGATGATCAGCCACACTGGAAC
TGAGACACGGTCCAGACTCCTACGGGAGGCAGCAGTAAGGAATATT
GCTCAATGGCCGAAAGGCTGAAGCAGCAACGCCGCGTGGAGGATG
AAATACTTTTGTATGTAAACTCCTGTAAGAAGGGAAAAATATACAG
TTATTCTGTGTTGATTGTACCTTCAGAGTAAGCCCCGGCTAACTACG
TGCCAGCAGCCGCGGTAATACGTAGGGGGCAAGCGTTGTCCGGATT
TACTGGGTGTAAAGGGTGCTCAGGTGGATTTGTAAGTCAGAGGTGA
AATCCCCAAAGCTTAACTTTGGTGCTGCCTTTGATACTGCAAGTCTT
GAGTTTGAGAGAGGATAATGGAATATCTGGTGTAGCAGTGAAATGC
GTAGATATCAGATAGAACACCAATGGCGAAGGCAGTTATCTGGCTC
AAAACTGACGCTAAAGCACGAAAGTGTGGGGAGCAAACAGGATTA
GATACCCTGGTAGTCCACACCCTAAACGATGAATACTAGATGTTGGT
CTTTATATTAAGATCAGTATCCAAGCTAACGCATTAAGTATTCCACC
TGGGGAAGTACAATCGCAAGGTTGAAACTCAAAGGAATTGACGGGG
GCCCGCACAAGCAGTGGAGCATGTGGTTTAATTCGACGCAACGCGA
AGAACCTTACCTAGGCTTGAAGCGCAAACTAATCCTGATGAAAGTC
GGGGTGCCGCAAGGCGAGTTTGTACAGGTGCTGCATGGCTGTCGTC
AGCTCGTGCCGTGAGGTGTTGGGTTAAGTCCCGCAACGAGCGCAAC
CCTCGTCCTTAGTTGCCATCAGATAATGCTGGGCACTCTAAGGAGAC
TGCCTACGCAAGTAGTGAGGAAGGTGGGGATGACGTCAAGTCCGCA
TGGCCCTTACGCCTAGGGCCACACACGTGCTACAATGGCCATTACA
AAGGGCTGCAATACCGCGAGGTGGAGCCAATCCCTAAAAAATGGTC
TCAGTTCGGATTGGAGTCTGCAACTCGACTCCATGAAGCTGGAATTG
CTAGTAATCGCGCATCAGCACGGCGCGGTGAATACGTTCCCGGGCC
TTGTACACACCGCCCGTCAAGCCATGGAAGTTGGGGGTACCCAAAG
TCGCCTTTAATAAGCGCCTAAGGTAAAACCAATGACTGGGGCTAAG
TCGTAACAAGGTAGCCGTACCGGAAGGTGCGGCTGGATCACCTCC
>4E2-96
TAGGCCTAACACATGCAAGTCGAACGGCAGCACAGGAGAGCTTGCT
CTCTGGGTGGCGAGTGGCGGACGGGTGAGGAATACATCGGAATCTA
CTCTGTCGTGGGGGATAACGTAGGGAAACTTACGCTAATACCGCAT
ACGACCTACGGGTGAAAGCGGGGGACCGCAAGGCCTCGCGCGATTG
GATGAGCCGACGTCGGATTAGCTAGTTGGTGGGGTAAAGGCCTACC
AAGGCGACGATCCGTAGCTGGTCTGAGAGGATGATCAGCCACACTG
GAACTGAGACACGGTCCAGACTCCTACGGGAGGCAGCAGTGGGGA
ATATTGGACAATGGGCGCAAGCCTGATCCAGCAATGCCGCGTGTGT
GAAGAAGGCCTTCGGGTTGTAAAGCACTTTTATCAGGAACGAAAAG
CGACGGACTAATACTCTGTCGTGCTGACGGTACCTGAGGAATAAGC
ACCGGCTAACTTCGTGCCAGCAGCCGCGGTAATACGAAGGGTGCAA
GCGTTAATCGGAATTACTGGGCGTAAAGCGTGCGTAGATGGTGCGT
TAAGTCGGATGTGAAAGCCCCGGGCTCAACCTGGGAACTGCATCCG
ATACTGGCGGACTAGAGTGTGATAGAGGATGGCGGAATTCCCGGTG
TAGCGGTGAAATGCGTAGAGATCGGGAGGAACATCCGTGGCGAAG
GCGGCCATCTGGATCAACACTGACGTTGAGGCACGAAAGCGTGGGG
AGCAAACAGGATTAGATACCCTGGTAGTCCACGCCCTAAACGATGT
CGACTGGATGTTGGGTGCAACTTGGCACTCAGTATCGAAGCTAACG
CGTTAAGTCGACCGCCTGGGGAGTACGCGCGCAAGCGTGAAACTCA
AAGGAATTGACGGGGGCCCGCACAAGCGGTGGAGTATGTGGTTTAA
TTCGATGCAACGCGCAGAACCTTACCTGGTCTTGACATGTCGAGAA
CCCTGCGGAGACGTGGGGGTGCCTTCGGGAACTCGAACACAGGTGC
TGCATGGCTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCC
GCAACGAGCGCAACCCTTGTCCTTAGTTGCCAGCACTTCGGGTGGG
AACTCTAAGGAGACTGCCGGTGACAAACCGGAGGAAGGTGGGGAT



GACGTCAAGTCATCATGGCCCTTACGACCAGGGCTACACACGTACT
ACAATGGTCGGTACAGAGGGTTGCAATACCGCGAGGTGGAGCCAAT
CCCAGAAAACCGATCCCAGTCCGGATTGGAGTCTGCAACTCGACTC
CATGAAGTCGGAATCGCTAGTAATCGCGGATCAGCATTGCCGCGGT
GAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACACCATGGGA
GTTTGTTGCACCAGAAGCAGGTAGCTTAACCGCAAGGGGGGCGCTT
GCCACGGTGTGGCCGATGACTGGGGTGAAGTCGTAACAAGGTAGCC
GTATCGGAAGGTGCGGCTGGATCAC

>4E2-101
CTCGGTACCCGGGCGAATTCCAAGCTTAGAGTTTGATCCTGGCTCAG
AACGAACGCTGGCGGCAGGCCTAACACATGCAAGTCGAACGCTGTA
GCAATACAGAGTGGCAGACGGGTGAGTAACACGTGGGAATCTACCT
GGAGGTACGGAATAGCTCAGGGAAACTTGAGGTAATACCGTATACG
CCCTTACGGGGAAAGATTTATCGCCTTCAGATGAGCCCGCGTCTGAT
TAGCTAGTTGGTGAGGTAATGGCTCACCAAGGCGACGATCAGTAGC
TGGTTTGAGAGAATGACCAGCCACACTGGGACTGAGACACGGCCCA
GACTCCTACGGGAGGCAGCAGTGGGGAATATTGGACAATGGGCGCA
AGCCTGATCCAGCCATGCCGCGTGAGTGACGAAGGCCTTAGGGTTG
TAAAGCTCTTTTGGCAGGGACGATAATGACGGTACCCGCAGAATAA
GCCCCGGCTAACTTCGTGCCAGCAGCCGCGGTAATACGAAGGGGGC
TAGCGTTGTTCGGAATTACTGGGCGTAAAGCGCACGTAGGCGGACT
TATAAGTCAGGGGTGAAATCCCGGGGCTCAACCTCGGAACTGCCTT
TGATACTGTAAGTCTCGAGTCCGGAAGAGGTGAGTGGAATTCCTAG
TGTAGAGGTGAAATTCGTAGATATTAGGAAGAACACCAGTGGCGAA
GGCGGCTCACTGGTTCCGGTACTGACGCTGAGGTGCGAAAGCGTGG
GGAGCAAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGAT
GGATGCTAGCCGTCGGCAAGCTTGCTTGTCGGTGGCGCAGCTAACG
CATTAAGCATCCCGCCTGGGGAGTACGGCCGCAAGGTTAAAACTCA
AAGGAATTGACGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTTAA
TTCGAAGCAACGCGAAGAACCTTACCAGCTCTTGACATTCACTGACT
GTTCCCAGAGATGGGATCGTCCTAGCAATAGGCAGTGGGACAGGTG
CTGCATGGCTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCC
CGCAACGAGCGCAACCCTCGCCATTAGTTGCCATCATTCAGTTGGGC
ACTCTAGTGGGACTGCCGGTGATAAGCCGGAGGAAGGTGGGGATGA
CGTCAAGTCATCATGGCCCTTATGGGCTGGGCTACACACGTGCTACA
ATGGCGGTGACAATGCGCAGCCACCTAGCAATAGGGAGCTAATCGC
AAAAAGCCGTCTCAGTTCGGATTGGGGTCTGCAACTCGACCCCATG
AAGTCGGAATCGCTAGTAATCGCGCATCAGCACGGCGCGGTGAATA
CGTTCCCGGGCCTTGTACACACCGCCCGTCACACCATGGGAGTTGGC
TTTACCCGAAGGTAGTGCGCTAACCGCAAGGAGGCAGCTAACCACG
GTAAGGTCAGCGACTGGGGTGAAGTCGTAACAAGGTAGCCGTAGGG
GAACCTGCGGCTGGATCACCTC

>4E2-113
CCAGATCTAGAGTTTGATCCTGGCTCAGAGTGAACGCTGGCGGCAG
GCCTAACACATGCAAGTCGAGCGGCAGCGCGGGGGCAACCCTGGCG
GCGAGCGGCGGACGGGTGAGGAATGCATCGGAATCTACCTCGTTGT
GGGGGATAACGTAGGGAAACTTACGCTAATACCGCATGAGACCGAG
AGGTGAAAGTGGGGGACCCGCGAGGGCCTCACGCGATGAGATGAG
CCGATGCCGGATTAGCTAGTTGGCGGGGTAAAGGCCCACCAAGGCG
ACGATCCGTAGCTGGTCTGAGAGGATGATCAGCCACACTGGAACTG
AGACACGGTCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGG
ACAATGGGCGCAAGCCTGATCCAGCCATGCCGCGTGTGTGAAGAAG
GCCTTCGGGTTGTAAAGCACTTTTGTTGGGGAAGAAAACCTGCCGGT
TAATACGAACTGGACGTTGGGCACACTTACGGTGCTCAAAGTGTCG
AAGCTACCGCGTTAAGTTCGTGCCAGCAGCTGCGGTAGTACGAAGG
GTCGCAAGACTGTTACTCAAAGGAATTGACGTGGGCCCGTACAAGC
GGTGCGTAGTCTGTTGGTTTAAGTCTGCTGATGCAAGCGCTGGAGAA
CCTCTACCTGGGACCTTGACATGTCCGGAAACTGGCCTGCTAGAGTG
TGTCAGAGGAGTGCCTTCGGGAATTCGGAACACAGGTGCTAGCATG
GCTGAAATGCGTAGAGCTCGTGTCGTGAAGACCTGTTGGCGTTAAG
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TGCGGCCATCTGGGCGCAACCCTTGTCGCTTAGTTGCCAGCGAGTAA
GCGTGGGGAGCTCTACAGGATTAGACTAGCCTGGTAGTCCACGCCC
TAAACCGGATGCGAAGGTGGGGATGACGTCTGGTCATCACTGGCCC
TTACGGCCAGGGCTACACACGTACTACAATGGTCGGTACAGAGGGT
TGCGAAGCCGCGAGGTGGAGCCAATCCCAGAAAGCCGATCTCAGTC
CGGATCGGAGTCTGCAACTCGACTCCGTGAAGTCGGAATCGCTAGT
AATCGCGGATCAGCATTGTCGCGGTGAATACGTTCCCGGGCCTTGTA
CACACCGCCCGTCACACCATGGGAGTGGGTTGCTCCAGAAGCAGGT
AGCGTAACCGCAAGGGGCGCGCTTGCCACGGAGTGGTTCATGACTG
GGGTGAAGTCGTAACAAGGTAGCCGTATCGGAAGGTGCGGCTGGAT
CACCTCCTTAAGCTTGGAATTCGCCCGGGTACCGAGC

>4E1-5
ATAGGGCGAGCTCGGTACCCGGGCGAATTCCAAGCTTAAGGAGGTG
ATCCAGCCGCAACCGAAGAGCTTTATTTTCGAGGTGGGGTTGTTCAT
TTTTTTACCCAAACATTTGGTTTACCAACAGGTCTTATTTCGGGCAG
CATTCCTTTCGGGATAATCCATATCATTGGAAGTTTCTTTGGTAAGA
CAGTTACCCTGAGCCAGGATCAAACTCTTGAGTTTGATCCTGGCTCA
GATTGAACGCTGGCGGTATGCTTAAGACATGCAAGTCGAACGGTAA
CAGGTTAAGCTGACGAGTGGCGGACGAGTGAGTAACGCGTGGGAAT
CTACCTTGTAGTGGGGGATAAGCCAGGGAAACTTGGACTAATACCG
CATACGCCCTAAGGGGGAAAGGCGCAAGTCGCTATAAGATGAGCCC
GCGTCTGATTAGGTAGTTGGTGGGGTAAAGGCCTACCAAGCCGACG
ATCAGTAGCTGGTCTGAGAGGATGATCAGCCACGTCGGGACTGAGA
CACGGCCCGGACTCCTACGGGAGGCAGCAGTCGGGAATATTGGACA
ATGGGGGAAACCCTGATCCAGCAATACCGCGTGTGTGAAGAAGGCC
TGCGGGTTGTAAAGCACTTTCAGTTGGGAAGATAATGACGTTACCA
ACAGAAGAAGCACCGGCTAACTCCGTGCCAGCAGCCGCGGTAATAC
GGAGGGTGCAAGCGTTAATCGGAATTACTGGGCGTAAAGCGCACGT
AGGCGGCCTGTTAAGTCAGATGTGAAAGCCCCGGGCTCAACCTGGG
AACTGCATCTGATACTGGGAGGCTAGAATCTGGGAGAGGGGAGTGG
AATTTCCGGTGTAGCGGTGAAATGCATAGAGATCGGAAGGAACATC
AGTGGCGAAGGCGACTCCCTGGACCAAGATTGACGCTCAGGTGCGA
AAGCGTGGGTAGCAAACAGGATTAGATACCCTGGTAGTCCACGCCG
TAAACGATGTCAACTAGCCGTCGGCTCCAACTAAGGAGTCGGTGGT
GCAGCTAACGCATTAAGTTGACCGCCTGGGGAGTACGGTCGCAAGA
CTAAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGTGGAGC
ATGTGGTTTAATTCGATGCAACGCGAAGAACCTTACCAGCCCTTGAC
ATGTCGAGAATCCCGTAGAGATATGGGAGTGCCGCAAGGAACTCGA
ACACAGGTGCTGCACGGCTGTCGTCAGCTCGTGTCGTGAGATGTTGG
GTTAAGTCCCGCAACGAGCGCAACCCCTATCCCTAGTTGCCAGCAC
GTTATGGTGGGAACTCTAGGGAGACTGCCGGTGACAAACCGGAGGA
AGGTGGGGATGACGTCAAGTCATCATGGCCCTTATGGGCTGGGCTA
CACACGTGCTACAATGGTTGGCACAGAGGGACGCAAGACCGCGAG
GTGGAGCAAATCCCAAAAAACCAATCGTAGTCCGGATTGGAGTCTG
CAACTCGACTCCATGAAGTCGGAATCGCTAGTAATCGCGAATCAGC
ATGTCGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCAC
ACCATGGGAGTGGGTTGCTCCAGAAGTAGATAGCTTAACCGCAAGG
AGGGCGTTTACCACGGAGTGATTCATGACTGGGGTGAAGTCGTAAC
AAGGTAGCCGTAGGGGAACCTGCGGCTGGATCACCTCCTTAGATCT
GGA

>4E1-23
AGTTTGATCCTGGCTCAGATTGAACGCTGGCGGTATGCTTAAGACAT
GCAAGTCGAACGGTAACAGGTTAAGCTGACGAGTGGCGGACGAGTG
AGTAACGCGTGGGAATCTACCTTGTAGTGGGGGATAAGCCAGGGAA
ACTTGGACTAATACCGCATACGCCCTAAGGGGGAAAGGCGCAAGTC
GCTATAAGATGAGCCCGCGTCTGATTAGGTAGTTGGTGGGGTAAAG
GCCTACCAAGCCGACGATCAGTAGCTGGTCTGAGAGGATGATCAGC
CACGTCGGGACTGAGACACGGCCCGGACTCCTACGGGAGGCAGCAG
TCGGGAATATTGGACAATGGGGGAAACCCTGATCCAGCAATACCGC
GTGTGTGAAGAAGGCCTGCGGGTTGTAAAGCACTTTCAGTTGGGAA



GATAATGACGTTACCAACAGAAGAAGCACCGGCTAACTCCGTGCCA
GCAGCCGCGGTAATACGGAGGGTGCAAGCGTTAATCGGAATTACTG
GGCGTAAAGCGCACGTAGGCGGCCTGTTAAGTCAGATGTGAAAGCC
CCGGGCTCAACCTGGGAACTGCATCTGATACTGGGAGGCTAGAATC
TGGGAGAGGGGAGTGGAATTTCCGGTGTAGCGGTGAAATGCATAGA
GATCGGAAGGAACATCAGTGGCGAAGGCGGCTCCCTGGACCAAGAT
TGACGCTCAGGTGCGAAAGCGTGGGTAGCAAACAGGATTAGATACC
CTGGTAGTCCACGCCGTAAACGATGTCAACTAGCCGTCGGCTCCAA
CTAAGGAGTCGGTGGTGCAGCTAACGCATTAAGTTGACCGCCTGGG
GAGTACGGTCGCAAGACTAAAACTCAAAGGAATTGACGGGGGCCC
GCACAAGCGGTGGAGCATGTGGTTTAATTCGATGCAACGCGAAGAA
CCTTACCAGCCCTTGACATGTCGAGAATCCCGTAGAGATATGGGAG
TGCCGCAAGGAACTCGAACACAGGTGCTGCACGGCTGTCGTCAGCT
CGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCCT
ATCCCTAGTTGCCAGCACGTTATGGTGGGAACTCTAGGGAGACTGC
CGGTGACAAACCGGAGGAAGGTGGGGATGACGTCAAGTCATCATGG
CCCTTATGGGCTGGGCTACACACGTGCTACAATGGTTGGCACAGAG
GGACGCAAGACCGCGAGGTGGAGCAAATCCCAAAAAACCAATCGT
AGTCCGGATTGGAGTCTGCAACTCGACTCCATGAAGTCGGAATCGC
TAGTAATCGCGAATCAGCATGTCGCGGTGAATACGTTCCCGGGCCTT
GTACACACCGCCCGTCACACCATGGGAGTGGGTTGCTCCAGAAGTA
GATAGCTTAACCGCAAGGAGGGCGTTTACCACGGAGTGATTCATGA
CTGGGGTGAAGTCGTAACAAGGTAGCCGTAGGGGA

>4E1-28
ATTGAACGCTGGCGGTATGCTTAAGACATGCAAGTCGAACGGTAAC
AGGTTAAGCTGACGAGTGGCGGACGAGTGAGTAACGCGTGGGAATC
TACCTTGTAGTGGGGGATAAGCCAGGGAAACTTGGACTAATACCGC
ATACGCCCTAAGGGGGAAAGGCGCAAGTCGCTATAAGATGAGCCCG
CGTCTGATTAGGTAGTTGGTGGGGTAAGGGCCTACCAAGCCGACGA
TCAGTAGCTGGTCTGAGAGGATGATCAGCCACGTCGGGACTGAGAC
ACGGCCCGGACTCCTACGGGAGGCAGCAGTCGGGAATATTGGACAA
TGGGGGAAACCCTGATCCAGCAATACCGCGTGTGTGAAGAAGGCCT
GCGGGTTGTAAAGCACTTTCAGTTGGGAAGATAATGACGTTACCAA
CAGAAGAAGCACCGGCTAACTCCGTGCCAGCAGCCGCGGTAATACG
GAGGGTGCAAGCGTTAATCGGAATTACTGGGCGTAAAGCGCACGTA
GGCGGCCTGTTAAGTCAGATGTGAAAGCCCCGGGCTCAACCTGGGA
ACTGCATCTGATACTGGGAGGCTAGAATCTGGGAGAGGGGAGTGGA
ATTTCCGGTGTAGCGGTGAAATGCATAGAGATCGGAAGGAACATCA
GTGGCGAAGGCGACTCCCTGGACCAAGATTGACGCTCAGGTGCGAA
AGCGTGGGTAGCAAACAGGATTAGATACCCTGGTAGTCCACGCCGT
AAACGATGTCAACTAGCCGTCGGCTCCAACTAAGGAGTCGGTGGTG
CAGCTAACGCATTAAGTTGACCGCCTGGGGAGTACGGTCGCAAGAC
TAAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGTGGAGCA
TGTGGTTTAATTCGATGCAACGCGAAGAACCTTACCAGCCCTTGACA
TGTCGAGAATCCCGTAGAGATATGGGAGTGCCGCAAGGAACTCGAA
CACAGGTGCTGCACGGCTGTCGTCAGCTCGTGTCGTGAGATGTTGGG
TTAAGTCCCGCAACGAGCGCAACCCCTATCCCTAGTTGCCAGCACGT
TATGGTGGGAACTCTAGGGAGACTGCCGGTGACAAACCGGAGGAAG
GTGGGGATGACGTCAAGTCATCATGGCCCTTATGGGCTGGGCTACA
CACGTGCTACAATGGTTGGCACAGAGGGACGCAAGACCGCGAGGTG
GAGCAAATCCCAAAAAACCAATCGTAGTCCGGATTGGAGTCTGCAA
CTCGACTCCATGAAGTCGGAATCGCTAGTAATCGCGAATCAGCATG
TCGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACACC
ATGGGAGTGGGTTGCTCCAGAAGTAGTTAGCCTAACCGCAAGGAGG
GCGATTACCACGGAGTGATTCATGACTGGGGTGAAGTCGTAACAAG
GTAGCCGTAGGGGAACCTGCGGCTGGATCACCTC

>4E1-30
AGAGTTTGATCCTGGCTCAGATTGAACGCTGGCGGTATGCTTAAGAC
ATGCAAGTCGAACGGTAACAGGTTAAGCTGACGAGTGGCGGACGAG
TGAGTAACGCGTGGGAATCTACCTTGTAGTGGGGGATAAGCCAGGG
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AAACTTGGACTAATACCGCATACGCCCTAAGGGGGAAAGGCGCAAG
TCGCTATAAGATGAGCCCGCGTCTGATTAGGTAGTTGGTGGGGTAA
GGGCCTACCAAGCCGACGATCAGTAGCTGGTCTGAGAGGATGATCA
GCCACGTCGGGACTGAGACACGGCCCGGACTCCTACGGGAGGCAGC
AGTCGGGAATATTGGACAATGGGGGAAACCCTGATCCAGCAATACC
GCGTGTGTGAAGAAGGCCTGCGGGTTGTAAAGCACTTTCAGTTGGG
AAGATAATGACGTTACCAACAGAAGAAGCACCGGCTAACTCCGTGC
CAGCAGCCGCGGTAATACGGAGGGTGCAAGCGTTAATCGGAATTAC
TGGGCGTAAAGCGCACGTAGGCGGCCTGTTAAGTCAGATGTGAAAG
CCCCGGGCTCAACCTGGGAACTGCATCTGATACTGGGAGGCTAGAA
TCTGGGAGAGGGGAGTGGAATTTCCGGTGTAGCGGTGAAATGCATA
GAGATCGGAAGGAACATCAGTGGCGAAGGCGACTCCCTGGACCAA
GATTGACGCTCAGGTGCGAAAGCGTGGGTAGCAAACAGGATTAGAT
ACCCTGGTAGTCCACGCCGTAAACGATGTCAACTAGCCGTCGGCTC
CAACTAAGGAGTCGGTGGTGCAGCTAACGCATTAAGTTGACCGCCT
GGGGAGTACGGTCGCAAGACTAAAACTCAAAGGAATTGACGGGGG
CCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGATGCAACGCGAA
GAACCTTACCAGCCCTTGACATGTCGAGAATCCCGTAGAGATATGG
GAGTGCCGCAAGGAACTCGAACACAGGTGCTGCACGGCTGTCGTCA
GCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACC
CCTATCCCTAGTTGCCAGCACGTTATGGTGGGAACTCTAGGGAGACT
GCCGGTGACAAACCGGAGGAAGGTGGGGATGACGTCAAGTCATCAT
GGCCCTTATGGGCTGGGCTACACACGTGCTACAATGGTTGGCACAG
AGGGACGCAAGACCGCGAGGTGGAGCAAATCCCAAAAAACCAATC
GTAGTCCGGATTGGAGTCTGCAACTCGACTCCATGAAGTCGGAATC
GCTAGTAATCGCGAATCAGCATGTCGCGGTGAATACGTTCCCGGGC
CTTGTACACACCGCCCGTCACACCATGGGAGTGGGTTGCTCCAGAA
GTAGTTAGCCTAACCGCAAGGAGGGCGATTACCACGGAGTGATTCA
TGACTGGGGTGAAGTCGTAACAAGGTAGCCGTAGGGGAACCTGCGG
CTGGATCACCTCCTTAAGCTTGGAATTCGCCCGGGTACCGAGC
>4E1-39
ATAGGGCGAGCTCGGTACCCGGGCGAATTCCAAGCTTAGAGTTTGA
TCCTGGCTCAGATTGAACGCTGGCGGTATGCTTAAGACATGCAAGTC
GAACGGTAACAGGTTAAGCTGACGAGTGGCGGACGAGTGAGTAAC
GCGTGGGAATCTACCTTGTAGTGGGGGATAAGCCAGGGAAACTTGG
ACTAATACCGCATACGCCCTAAGGGGGAAAGGCGCAAGTCGCTATA
AGATGAGCCCGCGTCTGATTAGGTAGTTGGTGGGGTAAAGGCCTAC
CAAGCCGACGATCAGTAGCTGGTCTGAGAGGATGATCAGCCACGTC
GGGACTGAGACACGGCCCGGACTCCTACGGGAGGCAGCAGTCGGG
AATATTGGACAATGGGGGAAACCCTGATCCAGCAATACCGCGTGTG
TGAAGAAGGCCTGCGGGTTGTAAAGCACTTTCAGTTGGGAAGATAA
TGACGTTACCAACAGAAGAAGCACCGGCTAACTCCGTGCCAGCAGC
CGCGGTAATACGGAGGGTGCAAGCGTTAATCGGAATTACTGGGCGT
AAAGCGCACGTAGGCGGCCTGTTAAGTCAGATGTGAAAGCCCCGGG
CTCAACCTGGGAACTGCATCTGATACTGGGAGGCTAGAATCTGGGA
GAGGGGAGTGGAATTTCCGGTGTAGCGGTGAAATGCATAGAGATCG
GAAGGAACATCAGTGGCGAAGGCGACTCCCTGGACCAAGATTGACG
CTCAGGTGCGAAAGCGTGGGTAGCAAACAGGATTAGATACCCTGGT
AGTCCACGCCGTAAACGATGTCAACTAGCCGTCGGCTCCAACTAAG
GAGTCGGTGGTGCAGCTAACGCATTAAGTTGACCGCCTGGGGAGTA
CGGTCGCAAGACTAAAACTCAAAGGAATTGACGGGGGCCCGCACA
AGCGGTGGAGCATGTGGTTTAATTCGATGCAACGCGAAGAACCTTA
CCAGCCCTTGACATGTCGAGAATCCCGTAGAGATATGGGAGTGCCG
CAAGGAACTCGAACACAGGTGCTGCACGGCTGTCGTCAGCTCGTGT
CGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCCTATCCC
TAGTTGCCAGCACGTTATGGTGGGAACTCTAGGGAGACTGCCGGTG
ACAAACCGGAGGAAGGTGGGGATGACGTCAAGTCATCATGGCCCTT
ATGGGCTGGGCTACACACGTGCTACAATGGTTGGCACAGAGGGACG
CAAGACCGCGAGGTGGAGCAAATCCCAAAAAACCAATCGTAGTCCG
GATTGGAGTCTGCAACTCGACTCCATGAAGTCGGAATCGCTAGTAA



TCGCGAATCAGCATGTCGCGGTGAATACGTTCCCGGGCCTTGTACAC
ACCGCCCGTCACACCATGGGAGTGGGTTGCTCCAGAAGTAGATAGC
TTAACCGCAAGGAGGGCGTTTACCACGGAGTGATTCATGACTGGGG
TGAAGTCGTAACAAGGTAGCCGTAGGGGAACCTGCGGCTGGA
>4E1-40
CTCGGTACCCGGGCGAATTCCAAGCTTAGAGTTTGATCCTGGCTCAG
ATTGAACGCTGGCGGTATGCTTAAGACATGCAAGTCGAACGGTAAC
AGGTTAAGCTGACGAGTGGCGGACGAGTGAGTAACGCGTGGGAATC
TACCTTGTAGTGGGGGATAAGCCAGGGAAACTTGGACTAATACCGC
ATACGCCCTAAGGGGGAAAGGCGCAAGTCGCTATAAGATGAGCCCG
CGTCTGATTAGGTAGTTGGTGGGGTAAAGGCCTACCAAGCCGACGA
TCAGTAGCTGGTCTGAGAGGATGATCAGCCACGTCGGGACTGAGAC
ACGGCCCGGACTCCTACGGGAGGCAGCAGTCGGGAATATTGGACAA
TGGGGGAAACCCTGATCCAGCAATACCGCGTGTGTGAAGAAGGCCT
GCGGGTTGTAAAGCACTTTCAGTTGGGAAGATAATGACGTTACCAA
CAGAAGAAGCACCGGCTAACTCCGTGCCAGCAGCCGCGGTAATACG
GAGGGTGCAAGCGTTAATCGGAATTACTGGGCGTAAAGCGCACGTA
GGCGGCCTGTTAAGTCAGATGTGAAAGCCCCGGGCTCAACCTGGGA
ACTGCATCTGATACTGGGAGGCTAGAATCTGGGAGAGGGGAGTGGA
ATTTCCGGTGTAGCGGTGAAATGCATAGAGATCGGAAGGAACATCA
GTGGCGAAGGCGACTCCCTGGACCAAGATTGACGCTCAGGTGCGAA
AGCGTGGGTAGCAAACAGGATTAGATACCCTGGTAGTCCACGCCGT
AAACGATGTCAACTAGCCGTCGGCTCCAACTAAGGAGTCGGTGGTG
CAGCTAACGCATTAAGTTGACCGCCTGGGGAGTACGGTCGCAAGAC
TAAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGTGGAGCA
TGTGGTTTAATTCGATGCAACGCGAAGAACCTTACCAGCCCTTGACA
TGTCGAGAATCCCGTAGAGATATGGGAGTGCCGCAAGGAACTCGAA
CACAGGTGCTGCACGGCTGTCGTCAGCTCGTGTCGTGAGATGTTGGG
TTAAGTCCCGCAACGAGCGCAACCCCTATCCCTAGTTGCCAGCACGT
TATGGTGGGAACTCTAGGGAGACTGCCGGTGACAAACCGGAGGAAG
GTGGGGATGACGTCAAGTCATCATGGCCCTTATGGGCTGGGCTACA
CACGTGCTACAATGGTTGGCACAGAGGGACGCAAGACCGCGAGGTG
GAGCAAATCCCAAAAAACCAATCGTAGTCCGGATTGGAGTCTGCAA
CTCGACTCCATGAAGTCGGAATCGCTAGTAATCGCGAATCAGCATG
TCGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACACC
ATGGGAGTGGGTTGCTCCAGAAGTAGATAGCTTAACCGCAAGGAGG
GCGTTTACCACGGAGTGATTCATGACTGGGGTGAAGTCGTAACAAG
GTAGCCGTAGGGGAACCTGCGGCTGGAT

>4B1-44
AGTTTGATCCTGGCTCAGATTGAACGCTGGCGGTATGCTTAAGACAT
GCAAGTCGAACGGTAACAGGTTAAGCTGACGAGTGGCGGACGAGTG
AGTAACGCGTGGGAATCTACCTTGTAGTGGGGGATAAGCCAGGGAA
ACTTGGACTAATACCGCATACGCCCTAAGGGGGAAAGGCGCAAGTC
GCTATAAGATGAGCCCGCGTCTGATTAGGTAGTTGGTGGGGTAAAG
GCCTACCAAGCCGACGATCAGTAGCTGGTCTGAGAGGATGATCAGC
CACGTCGGGACTGAGACACGGCCCGGACTCCTACGGGAGGCAGCAG
TCGGGAATATTGGACAATGGGGGAAACCCTGATCCAGCAATACCGC
GTGTGTGAAGAAGGCCTGCGGGTTGTAAAGCACTTTCAGTTGGGAA
GATAATGACGTTACCAACAGAAGAAGCACCGGCTAACTCCGTGCCA
GCAGCCGCGGTAATACGGAGGGTGCAAGCGTTAATCGGAATTACTG
GGCGTAAAGCGCACGTAGGCGGCCTGTTAAGTCAGATGTGAAAGCC
CCGGGCTCAACCTGGGAACTGCATCTGATACTGGGAGGCTAGAATC
TGGGAGAGGGGAGTGGAATTTCCGGTGTAGCGGTGAAATGCATAGA
GATCGGAAGGAACATCAGTGGCGAAGGCGACTCCCTGGACCAAGAT
TGACGCTCAGGTGCGAAAGCGTGGGTAGCAAACAGGATTAGATACC
CTGGTAGTCCACGCCGTAAACGATGTCAACTAGCCGTCGGCTCCAA
CTAAGGAGTCGGTGGTGCAGCTAACGCATTAAGTTGACCGCCTGGG
GAGTACGGTCGCAAGACTAAAACTCAAAGGAATTGACGGGGGCCC
GCACAAGCGGTGGAGCATGTGGTTTAATTCGATGCAACGCGAAGAA
CCTTACCAGCCCTTGACATGTCGAGAATCCCGTAGAGATATGGGAG
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TGCCGCAAGGAACTCGAACACAGGTGCTGCACGGCTGTCGTCAGCT
CGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCCT
ATCCCTAGTTGCCAGCACGTTATGGTGGGAACTCTAGGGAGACTGC
CGGTGACAAACCGGAGGAAGGTGGGGATGACGTCAAGTCATCATGG
CCCTTATGGGCTGGGCTACACACGTGCTACAATGGTTGGCACAGAG
GGACGCAAGACCGCGAGGTGGAGCAAATCCCAAAAAACCAATCGT
AGTCCGGATTGGAGTCTGCAACTCGACTCCATGAAGTCGGAATCGC
TAGTAATCGCGAATCAGCATGTCGCGGTGAATACGTTCCCGGGCCTT
GTACACACCGCCCGTCACACCATGGGAGTGGGTTGCTCCAGAAGTA
GATAGCTTAACCGCAAGGAGGGCGTTTACCACGGAGTGATTCATGA
CTGGGGTGAAGTCGTAACAAGGTAGCCGTAGGGG

>4E1-52
GGCTCAGATTGAACGCTGGCGGTATGCTTAAGACATGCAAGTCGAA
CGGTAACAGGTTAAGCTGACGAGTGGCGGACGAGTGAGTAACGCGT
GGGAATCTACCTTGTAGTGGGGGATAAGCCAGGGAAACTTGGACTA
ATACCGCATACGCCCTAAGGGGGAAAGGCGCAAGTCGCTATAAGAT
GAGCCCGCGTCTGATTAGGTAGTTGGTGGGGTAAAGGCCTACCAAG
CCGACGATCAGTAGCTGGTCTGAGAGGATGATCAGCCACGTCGGGA
CTGAGACACGGCCCGGACTCCTACGGGAGGCAGCAGTCGGGAATAT
TGGACAATGGGGGAAACCCTGATCCAGCAATACCGCGTGTGTGAAG
AAGGCCTGCGGGTTGTAAAGCACTTTCAGTTGGGAAGATAATGACG
TTACCAACAGAAGAAGCACCGGCTAACTCCGTGCCAGCAGCCGCGG
TAATACGGAGGGTGCAAGCGTTAATCGGAATTACTGGGCGTAAAGC
GCACGTAGGCGGCCTGTTAAGTCAGATGTGAAAGCCCCGGGCTCAA
CCTGGGAACTGCATCTGATACTGGGAGGCTAGAATCTGGGAGAGGG
GAGTGGAATTTCCGGTGTAGCGGTGAAATGCATAGAGATCGGAAGG
AACATCAGTGGCGAAGGCGACTCCCTGGACCAAGATTGACGCTCAG
GTGCGAAAGCGTGGGTAGCAAACAGGATTAGATACCCTGGTAGTCC
ACGCCGTAAACGATGTCAACTAGCCGTCGGCTCCAACTAAGGAGTC
GGTGGTGCAGCTAACGCATTAAGTTGACCGCCTGGGGAGTACGGTC
GCAAGACTAAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGG
TGGAGCATGTGGTTTAATTCGATGCAACGCGAAGAACCTTACCAGC
CCTTGACATGTCGAGAATCCCGTAGAGATATGGGAGTGCCGCAAGG
AACTCGAACACAGGTGCTGCACGGCTGTCGTCAGCTCGTGTCGTGA
GATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCCTATCCCTAGTTG
CCAGCACGTTATGGTGGGAACTCTAGGGAGACTGCCGGTGACAAAC
CGGAGGAAGGTGGGGATGACGTCAAGTCATCATGGCCCTTATGGGC
TGGGCTACACACGTGCTACAATGGTTGGCACAGAGGGACGCAAGAC
CGCGAGGTGGAGCAAATCCCAAAAAACCAATCGTAGTCCGGATTGG
AGTCTGCAACTCGACTCCATGAAGTCGGAATCGCTAGTAATCGCGA
ATCAGCATGTCGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCC
CGTCACACCATGGGAGTGGGTTGCTCCAGAAGTAGATAGCTTAACC
GCAAGGAGGGCGTTTACCACGGAGTGATTCATGACTGGGGTGAAGT
CGTAACAAGGTAGCCGTAGGGGAACCTGCGGCTGGATCA

>4E1-57
TACGACTCACTATAGGGCGAGCTCGGTACCCGGGCGAATTCCAAGC
TTAGAGTTTGATCCTGGCTCAGATTGAACGCTGGCGGTATGCTTAAG
ACATGCAAGTCGAACGGTAACAGGTTAAGCTGACGAGTGGCGGACG
AGTGAGTAACGCGTGGGAATCTACCTTGTAGTGGGGGATAAGCCAG
GGAAACTTGGACTAATACCGCATACGCCCTAAGGGGGAAAGGCGCA
AGTCGCTATAAGATGAGCCCGCGTCTGATTAGGTAGTTGGTGGGGT
AAAGGCCTACCAAGCCGACGATCAGTAGCTGGTCTGAGAGGATGAT
CAGCCACGTCGGGACTGAGACACGGCCCGGACTCCTACGGGAGGCA
GCAGTCGGGAATATTGGACAATGGGGGAAACCCTGATCCAGCAATA
CCGCGTGTGTGAAGAAGGCCTGCGGGTTGTAAAGCACTTTCAGTTG
GGAAGATAATGACGTTACCAACAGAAGAAGCACCGGCTAACTCCGT
GCCAGCAGCCGCGGTAATACGGAGGGTGCAAGCGTTAATCGGAATT
ACTGGGCGTAAAGCGCACGTAGGCGGCCTGTTAAGTCAGATGTGAA
AGCCCCGGGCTCAACCTGGGAACTGCATCTGATACTGGGAGGCTAG
AATCTGGGAGAGGGGAGTGGAATTTCCGGTGTAGCGGTGAAATGCA



TAGAGATCGGAAGGAACATCAGTGGCGAAGGCGACTCCCTGGACCA
AGATTGACGCTCAGGTGCGAAAGCGTGGGTAGCAAACAGGATTAGA
TACCCTGGTAGTCCACGCCGTAAACGATGTCAACTAGCCGTCGGCTC
CAACTAAGGAGTCGGTGGTGCAGCTAACGCATTAAGTTGACCGCCT
GGGGAGTACGGTCGCAAGACTAAAACTCAAAGGAATTGACGGGGG
CCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGATGCAACGCGAA
GAACCTTACCAGCCCTTGACATGTCGAGAATCCCGTAGAGATATGG
GAGTGCCGCAAGGAACTCGAACACAGGTGCTGCACGGCTGTCGTCA
GCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACC
CCTATCCCTAGTTGCCAGCACGTTATGGTGGGAACTCTAGGGAGACT
GCCGGTGACAAACCGGAGGAAGGTGGGGATGACGTCAAGTCATCAT
GGCCCTTATGGGCTGGGCTACACACGTGCTACAATGGTTGGCACAG
AGGGACGCAAGACCGCGAGGTGGAGCAAATCCCAAAAAACCAATC
GTAGTCCGGATTGGAGTCTGCAACTCGACTCCATGAAGTCGGAATC
GCTAGTAATCGCGAATCAGCATGTCGCGGTGAATACGTTCCCGGGC
CTTGTACACACCGCCCGTCACACCATGGGAGTGGGTTGCTCCAGAA
GTAGATAGCTTAACCGCAAGGAGGGCGTTTACCACGGAGTGATTCA
TGACTGGGGTGAAGTCGTAACAAGGTAGCCGTAGGGGAACCTGCGG
CTGGATCACCTCCTAGA

>4E1-60
TAGAGGGGATCCAGATCTAGAGTTTGATCCTGGCTCAGATTGAACG
CTGGCGGTATGCTTAAGACATGCAAGTCGAACGGTAACAGGTTAAG
CTGACGAGTGGCGGACGAGTGAGTAACGCGTGGGAATCTACCTTGT
AGTGGGGGATAAGCCAGGGAAACTTGGACTAATACCGCATACGCCC
TAAGGGGGAAAGGCGCAAGTCGCTATAAGATGAGCCCGCGTCTGAT
TAGGTAGTTGGTGGGGTAAAGGCCTACCAAGCCGACGATCAGTAGC
TGGTCTGAGAGGATGATCAGCCACGTCGGGACTGAGACACGGCCCG
GACTCCTACGGGAGGCAGCAGTCGGGAATATTGGACAATGGGGGAA
ACCCTGATCCAGCAATACCGCGTGTGTGAAGAAGGCCTGCGGGTTG
TAAAGCACTTTCAGTTGGGAAGATAATGACGTTACCAACAGAAGAA
GCACCGGCTAACTCCGTGCCAGCAGCCGCGGTAATACGGAGGGTGC
AAGCGTTAATCGGAATTACTGGGCGTAAAGCGCACGTAGGCGGCCT
GTTAAGTCAGATGTGAAAGCCCCGGGCTCAACCTGGGAACTGCATC
TGATACTGGGAGGCTAGAATCTGGGAGAGGGGAGTGGAATTTCCGG
TGTAGCGGTGAAATGCATAGAGATCGGAAGGAACATCAGTGGCGAA
GGCGACTCCCTGGACCAAGATTGACGCTCAGGTGCGAAAGCGTGGG
TAGCAAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATG
TCAACTAGCCGTCGGCTCCAACTAAGGAGTCGGTGGTGCAGCTAAC
GCATTAAGTTGACCGCCTGGGGAGTACGGTCGCAAGACTAAAACTC
AAAGGAATTGACGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTTA
ATTCGATGCAACGCGAAGAACCTTACCAGCCCTTGACATGTCGAGA
ATCCCGTAGAGATATGGGAGTGCCGCAAGGAACTCGAACACAGGTG
CTGCACGGCTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCC
CGCAACGAGCGCAACCCCTATCCCTAGTTGCCAGCACGTTATGGTG
GGAACTCTAGGGAGACTGCCGGTGACAAACCGGAGGAAGGTGGGG
ATGACGTCAAGTCATCATGGCCCTTATGGGCTGGGCTACACACGTG
CTACAATGGTTGGCACAGAGGGACGCAAGACCGCGAGGTGGAGCA
AATCCCAAAAAACCAATCGTAGTCCGGATTGGAGTCTGCAACTCGA
CTCCATGAAGTCGGAATCGCTAGTAATCGCGAATCAGCATGTCGCG
GTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACACCATGG
GAGTGGGTTGCTCCAGAAGTAGATAGCTTAACCGCAAGGAGGGCGT
TTACCACGGAGTGATTCATGACTGGGGTGAAGTCGTAACAAGGTAG
CCGTAGGGGAACCTGCGGCTGGATCACCTCCTTAA

>4E1-79
GCTCGGTACCCGGGCGAATTCCAAGCTTAGAGTTTGATCCTGGCTCA
GGATGAACGCTAGCGGCAGGCCTAATACATGCAAGCCGGACGGTAA
CTTTTGTAGCAATACGGAAGCTAGAGTGGCGTACGGGTGCGTAACA
CGTATGCAACCTACCCTTTACAGGGGGATAGCTCGGGGAAACCCGG
ATTAATACCCCATAATACTGTTTTGAGGCATCTTAGAATAGTTAAAG
ATTTATCGGTAAAGGATGGGCATGCGTCTGATTAGGTAGTTGGTGG
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GGTAAAGGCCTACCAAGCCGACGATCAGTAGCTGGTCTGAGAGGAT
GATCAGCCACGTCGGGACTGAGACACGGCCCGGACTCCTACGGGAG
GCAGCAGTCGGGAATATTGGACAATGGGGGAAACCCTGATCCAGCA
ATACCGCGTGTGTGAAGAAGGCCTGCGGGTTGTAAAGCACTTTCAG
TTGGGAAGATAATGACGTTACCAACAGAAGAAGCACCGGCTAACTC
CGTGCCAGCAGCCGCGGTAATACGGAGGGTGCAAGCGTTAATCGGA
ATTACTGGGCGTAAAGCGCACGTAGGCGGCCTGTTAAGTCAGATGT
GAAAGCCCCGGGCTCAACCTGGGAACTGCATCTGATACTGGGAGGC
TAGAATCTGGGAGAGGGGAGTGGAATTTCCGGTGTAGCGGTGAAAT
GCATAGAGATCGGAAGGAACATCAGTGGCGAAGGCGACTCCCTGG
ACCAAGATTGACGCTCAGGTGCGAAAGCGTGGGTAGCAAACAGGAT
TAGATACCCTGGTAGTCCACGCCGTAAACGATGTCAACTAGCCGTC
GGCTCCAACTAAGGAGTCGGTGGTGCAGCTAACGCATTAAGTTGAC
CGCCTGGGGAGTACGGTCGCAAGACTAAAACTCAAAGGAATTGACG
GGGGCCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGATGCAACG
CGAAGAACCTTACCAGCCCTTGACATGTCGAGAATCCCGTAGAGAT
ATGGGAGTGCCGCAAGGAACTCGAACACAGGTGCTGCACGGCTGTC
GTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGC
AACCCCTATCCCTAGTTGCCAGCACGTTATGGTGGGAACTCTAGGG
AGACTGCCGGTGACAAACCGGAGGAAGGTGGGGATGACGTCAAGT
CATCATGGCCCTTATGGGCTGGGCTACACACGTGCTACAATGGTTGG
CACAGAGGGACGCAAGACCGCGAGGTGGAGCAAATCCCAAAAAAC
CAATCGTAGTCCGGATTGGAGTCTGCAACTCGACTCCATGAAGTCG
GAATCGCTAGTAATCGCGAATCAGCATGTCGCGGTGAATACGTTCC
CGGGCCTTGTACACACCGCCCGTCACACCATGGGAGTGGGTTGCTC
CAGAAGTAGATAGCTTAACCGCAAGGAGGGCGTTTACCACGGAGTG
ATTCATGACTGGGGTGAAGTCGTAACAAGGTAGCCGTAGGGGAACC
TGCGGCTGG

>4E2-4
ATAGGGCGAGCTCGGTACCCGGGCGAATTCCAAGCTTAGAGTTTGA
TCCTGGCTCAGATTGAACGCTGGCGGTATGCTTAAGACATGCAAGTC
GAACGGTAACAGGTTAAGCTGACGAGTGGCGGACGAGTGAGTAAC
GCGTGGGAATCTACCTTGTAGTGGGGGATAAGCCAGGGAAACTTGG
ACTAATACCGCATACGCCCTAAGGGGGAAAGGCGCAAGTCGCTATA
AGATGAGCCCGCGTCTGATTAGGTAGTTGGTGGGGTAAAGGCCTAC
CAAGCCGACGATCAGTAGCTGGTCTGAGAGGATGATCAGCCACGTC
GGGACTGAGACACGGCCCGGACTCCTACGGGAGGCAGCAGTCGGG
AATATTGGACAATGGGGGAAACCCTGATCCAGCAATACCGCGTGTG
TGAAGAAGGCCTGCGGGTTGTAAAGCACTTTCAGTTGGGAAGATAA
TGACGTTACCAACAGAAGAAGCACCGGCTAACTCCGTGCCAGCAGC
CGCGGTAATACGGAGGGTGCAAGCGTTAATCGGAATTACTGGGCGT
AAAGCGCACGTAGGCGGCCTGTTAAGTCAGATGTGAAAGCCCCGGG
CTCAACCTGGGAACTGCATCTGATACTGGGAGGCTAGAATCTGGGA
GAGGGGAGTGGAATTTCCGGTGTAGCGGTGAAATGCATAGAGATCG
GAAGGAACATCAGTGGCGAAGGCGACTCCCTGGACCAAGATTGACG
CTCAGGTGCGAAAGCGTGGGTAGCAAACAGGATTAGATACCCTGGT
AGTCCACGCCGTAAACGATGTCAACTAGCCGTCGGCTCCAACTAAG
GAGTCGGTGGTGCAGCTAACGCATTAAGTTGACCGCCTGGGGAGTA
CGGTCGCAAGACTAAAACTCAAAGGAATTGACGGGGGCCCGCACA
AGCGGTGGAGCATGTGGTTTAATTCGATGCAACGCGAAGAACCTTA
CCAGCCCTTGACATGTCGAGAATCCCGTAGAGATATGGGAGTGCCG
CAAGGAACTCGAACACAGGTGCTGCACGGCTGTCGTCAGCTCGTGT
CGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCCTATCCC
TAGTTGCCAGCACGTTATGGTGGGAACTCTAGGGAGACTGCCGGTG
ACAAACCGGAGGAAGGTGGGGATGACGTCAAGTCATCATGGCCCTT
ATGGGCTGGGCTACACACGTGCTACAATGGTTGGCACAGAGGGACG
CAAGACCGCGAGGTGGAGCAAATCCCAAAAAACCAATCGTAGTCCG
GATTGGAGTCTGCAACTCGACTCCATGAAGTCGGAATCGCTAGTAA
TCGCGAGTCAGCATGTCGCGGTGAATACGTTCCCGGGCCTTGTACAC
ACCGCCCGTCACACCATGGGAGTGGGTTGCTCCAGAAGTAGATAGC



TTAACCGCAAGGAGGGCGTTTACCACGGAGTGATACATGACTGGGG
TGAAGTCGTAACAAGGTAGCCGTAGGGGAACCTGCGGCTGGATCAC
CTCC

>4E2-8
AAGACATGCAAGTCGAACGGTAACAGGTTAAGCTGACGAGTGGCGG
ACGAGTGAGTAACGCGTGGGAATCTACCTTGTAGTGGGGGATAAGC
CAGGGAAACTTGGACTAATACCGCATACGCCCTAAGGGGGAAAGGC
GCAAGTCGCTATAAGATGAGCCCGCGTCTGATTAGGTAGTTGGTGG
GGTAAAGGCCTACCAAGCCGACGATCAGTAGCTGGTCTGAGAGGAT
GATCAGCCACGTCGGGACTGAGACACGGCCCGGACTCCTACGGGAG
GCAGCAGTCGGGAATATTGGACAATGGGGGAAACCCTGATCCAGCA
ATACCGCGTGTGTGAAGAAGGCCTGCGGGTTGTAAAGCACTTTCAG
TTGGGAAGATAATGACGTTACCAACAGAAGAAGCACCGGCTAACTC
CGTGCCAGCAGCCGCGGTAATACGGAGGGTGCAAGCGTTAATCGGA
ATTACTGGGCGTAAAGCGCACGTAGGCGGCCTGTTAAGTCAGATGT
GAAAGCCCCGGGCTCAACCTGGGAACTGCATCTGATACTGGGAGGC
TAGAATCTGGGAGAGGGGAGTGGAATTTCCGGTGTAGCGGTGAAAT
GCATAGAGATCGGAAGGAACATCAGTGGCGAAGGCGACTCCCTGG
ACCAAGATTGACGCTCAGGTGCGAAAGCGTGGGTAGCAAACAGGAT
TAGATACCCTGGTAGTCCACGCCGTAAACGATGTCAACTAGCCGTC
GGCTCCAACTAAGGAGTCGGTGGTGCAGCTAACGCATTAAGTTGAC
CGCCTGGGGAGTACGGTCGCAAGACTAAAACTCAAAGGAATTGACG
GGGGCCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGATGCAACG
CGAAGAACCTTACCAGCCCTTGACATGTCGAGAATCCCGTAGAGAT
ATGGGAGTGCCGCAAGGAACTCGAACACAGGTGCTGCACGGCTGTC
GTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGC
AACCCCTATCCCTAGTTGCCAGCACGTTATGGTGGGAACTCTAGGG
AGACTGCCGGTGACAAACCGGAGGAAGGTGGGGATGACGTCAAGT
CATCATGGCCCTTATGGGCTGGGCTACACACGTGCTACAATGGTTGG
CACAGAGGGACGCAAGACCGCGAGGTGGAGCAAATCCCAAAAAAC
CAATCGTAGTCCGGATTGGAGTCTGCAACTCGACTCCATGAAGTCG
GAATCGCTAGTAATCGCGAATCAGCATGTCGCGGTGAATACGTTCC
CGGGCCTTGTACACACCGCCCGTCACACCATGGGAGTGGGTTGCTC
CAGAAGTAGATAGCTTAACCGCAAGGAGGGCGTTTACCACGGAGTG
ATTCATGACTGGGGTGAAGTCGTAACAAGGTAGCCGTAGGGGAACC
T

>4E2-9
GAGTTTGATCCTGGCTCAGATTGAACGCTGGCGGTATGCTTAAGACA
TGCAAGTCGAACGGTAACAGGTTAAGCTGACGAGTGGCGGACGAGT
GAGTAACGCGTGGGAATCTACCTTGTAGTGGGGGATAAGCCAGGGA
AACTTGGACTAATACCGCATACGCCCTAAGGGGGAAAGGCGCAAGT
CGCTATAAGATGAGCCCGCGTCTGATTAGGTAGTTGGTGGGGTAAA
GGCCTACCAAGCCGACGATCAGTAGCTGGTCTGAGAGGATGATCAG
CCACGTCGGGACTGAGACACGGCCCGGACTCCTACGGGAGGCAGCA
GTCGGGAATATTGGACAATGGGGGAAACCCTGATCCAGCAATACCG
CGTGTGTGAAGAAGGCCTGCGGGTTGTAAAGCACTTTCAGTTGGGA
AGATAATGACGTTACCAACAGAAGAAGCACCGGCTAACTCCGTGCC
AGCAGCCGCGGTAATACGGAGGGTGCAAGCGTTAATCGGAATTACT
GGGCGTAAAGCGCACGTAGGCGGCCTGTTAAGTCAGATGTGAAAGC
CCCGGGCTCAACCTGGGAACTGCATCTGATACTGGGAGGCTAGAAT
CTGGGAGAGGGGAGTGGAATTTCCGGTGTAGCGGTGAAATGCATAG
AGATCGGAAGGAACATCAGTGGCGAAGGCGACTCCCTGGACCAAG
ATTGACGCTCAGGTGCGAAAGCGTGGGTAGCAAACAGGATTAGATA
CCCTGGTAGTCCACGCCGTAAACGATGTCAACTAGCCGTCGGCTCC
AACTAAGGAGTCGGTGGTGCAGCTAACGCATTAAGTTGACCGCCTG
GGGAGTACGGTCGCAAGACTAAAACTCAAAGGAATTGACGGGGGC
CCGCACAAGCGGTGGAGCATGTGGTTTAATTCGATGCAACGCGAAG
AACCTTACCAGCCCTTGACATGTCGAGAATCCCGTAGAGATATGGG
AGTGCCGCAAGGAACTCGAACACAGGTGCTGCACGGCTGTCGTCAG
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CTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCC
CTATCCCTAGTTGCCAGCACGTTATGGTGGGAACTCTAGGGAGACTG
CCGGTGACAAACCGGAGGAAGGTGGGGATGACGTCAAGTCATCATG
GCCCTTATGGGCTGGGCTACACACGTGCTACAATGGTTGGCACAGA
GGGACGCAAGACCGCGAGGTGGAGCAAATCCCAAAAAACCAATCG
TAGTCCGGATTGGAGTCTGCAACTCGACTCCATGAAGTCGGAATCG
CTAGTAATCGCGAATCAGCATGTCGCGGTGAATACGTTCCCGGGCC
TTGTACACACCGCCCGTCACACCATGGGAGTGGGTTGCTCCAGAAG
TAGATAGCTTAACCGCAAGGAGGGCGTTTACCACGGAGTGATTCAT
GGCTGGGGTGAAGTCGTAACAAGGTAGCCGTAGGGGAACCTGCGGC
TGGATCACCTCCTTAAGCTTGGAATTCGCCCGGGTACCGAGCT
>4E2-16
GTTTGATCCTGGCTCAGATTGAACGCTGGCGGTATGCTTAAGACATG
CAAGTCGAACGGTAACAGGTTAAGCTGACGAGTGGCGGACGAGTGA
GTAACGCGTGGGAATCTACCTTGTAGTGGGGGATAAGCCAGGGAAA
CTTGGACTAATACCGCATACGCCCTAAGGGGGAAAGGCGCAAGTCG
CTATAAGATGAGCCCGCGTCTGATTAGGTAGTTGGTGGGGTAAAGG
CCTACCAAGCCGACGATCAGTAGCTGGTCTGAGAGGATGATCAGCC
ACGTCGGGACTGAGACACGGCCCGGACTCCTACGGGAGGCAGCAGT
CGGGAATATTGGACAATGGGGGAAACCCTGATCCAGCAATACCGCG
TGTGTGAAGAAGGCCTGCGGGTTGTAAAGCACTTTCAGTTGGGAAG
ATAATGACGTTACCAACAGAAGAAGCACCGGCTAACTCCGTGCCAG
CAGCCGCGGTAATACGGAGGGTGCAAGCGTTAATCGGAATTACTGG
GCGTAAAGCGCACGTAGGCGGCCTGTTAAGTCAGATGTGAAAGCCC
CGGGCTCAACCTGGGAACTGCATCTGATACTGGGAGGCTAGAATCT
GGGAGAGGGGAGTGGAATTTCCGGTGTAGCGGTGAAATGCATAGAG
ATCGGAAGGAACATCAGTGGCGAAGGCGACTCCCTGGACCAAGATT
GACGCTCAGGTGCGAAAGCGTGGGTAGCAAACAGGATTAGATACCC
TGGTAGTCCACGCCGTAAACGATGTCAACTAGCCGTCGGCTCCAAC
TAAGGAGTCGGTGGTGCAGCTAAACGCATTAAAGTTGACGGCCTGG
AGAGTACGGTCGCAAGACTAAAACTCAAAGGAATTGACGGGGGCC
CGCACAAGCGGTGGAGCATGTGGTTTAATTCGATGCAACGCGAAGA
ACCTTACCAGCCCTTGACATGTCGAGAATCCCGTAGAGATATGGGA
GTGCCGCAAGGAACTCGAACACAGGTGCTGCACGGCTGTCGTCAGC
TCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCC
TATCCCTAGTTGCCAGCACGTTATGGTGGGAACTCTAGGGAGACTGC
CGGTGACAAACCGGAGGAAGGTGGGGATGACGTCAAGTCATCATGG
CCCTTATGGGCTGGGCTACACACGTGCTACAATGGTTGGCACAGAG
GGACGCAAGACCGCGAGGTGGAGCAAATCCCAAAAAACCAATCGT
AGTCCGGATTGGAGTCTGCAACTCGACTCCATGAAGTCGGAATCGC
TAGTAATCGCGAATCAGCATGTCGCGGTGAATACGTTCCCGGGCCTT
GTACACACCGCCCGTCACACCATGGGAGTGGGTTGCTCCAGAAGTA
GATAGCTTAACCGCAAGGAGGGCGTTTACCACGGAGTGATTCATGA
CTGGGGTGAAGTCGTAACAAGGTAGCCGTAGGGGAACCTGCGGCTG
GATCACCTCAAGCTTGGAATTCGCCCGGGTACCGAGCT

>4E2-27
ATCCTGGCTCAGGATGAACGCTAGCGGCGGGCTTAATACATGCAAG
TCGAACGGTAACAGGTCTTCGGATGCTGACGAGTGGCGCACGGGTG
CGTAACGCGTACACAATCTACCTTTAAGTGGGGTATAGCCTTGGGA
AACTGAGAATAATCCCCCATAGTATCAATGGTTCGCATGGATTGTTG
ATTAAAGATTTATTGCTTAGAGATGAGTGTGCGTTTGATTAGGTAGT
TGGAGAGGTAACGGCTCCCCAAGCCGACGATCAATAACTGGTCTGA
GAGGATGATCAGTCACACGGGAACTGAGACACGGTCCCGACTCCTA
CGGGAGGCAGCAGTAGGGAATATTGGGCAATGGAGGCAACTCTGAC
CCAGCCACGCCGCGTGGAGGATGAAGGTGCTATGCATCGTAAACTT
CTTTTGTCAAGGGAGAAAGTGCTTGATTAATCAGGTTTTGACGGTAC
TTGGCGAATAAGCATCGGCTAACTACGTGCCAGCAGCCGCGGTAAT
ACGTAGGATGCAAGCGTTATCCGGAATCACTGGGTTTAAAGGGTCT
GTAGGCGGTATTATAAGTCAGTGGTGAAATATCTGGGCTTAACTTGG
AGGGTGCCATTGATACTGTAGTACTTGAGATAGAATGACGTGGGCG



GAATGTGTCATGTAGCGGTGAAATGCTTAGAGATGACACAGAACAC
CGATTGCGAAGGCAGCTCACGAAGCCTTATCTGACGCTGAGGGACG
AAAGCGTGGGGAGCAAACAGGATTAGATACCCTGGTAGTCCACGCC
GTAAACGATGTCAACTAGCCGTCGGCTCCAACTAAGGAGTCGGTGG
TGCAGCTAACGCATTAAGTTGACCGCCTGGGGAGTACGGTCGCAAG
ACTAAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGTGGAG
CATGTGGTTTAATTCGATGCAACGCGAAGAACCTTACCAGCCCTTGA
CATGTCGAGAATCCCGTAGAGATATGGGAGTGCCGCAAGGAACTCG
AACACAGGTGCTGCACGGCTGTCGTCAGCTCGTGTCGTGAGATGTTG
GGTTAAGTCCCGCAACGAGCGCAACCCCTATCCCTAGTTGCCAGCA
CGTTATGGTGGGAACTCTAGGGAGACTGCCGGTGACAAACCGGAGG
AAGGTGGGGATGACGTCAAGTCATCATGGCCCTTATGGGCTGGGCT
ACACACGTGCTACAATGGTTGGCACAGAGGGACGCAAGACCGCGA
GGTGGAGCAAATCCCAAAAAACCAATCGTAGTCCGGATTGGAGTCT
GCAACTCGACTCCATGAAGTCGGAATCGCTAGTAATCGCGAATCAG
CATGTCGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCA
CACCATGGGAGTGGGTTGCTCCAGAAGTAGATAGCTTAACCGCAAG
GAGGGCGTTTACCACGGAGTGATTCATGACTGGGGTGAAGTCGTAA
CAAGGTAGCCGTAGGG

>4E2-33
GAGTTTGATCCTGGCTCAGATTGAACGCTGGCGGTATGCTTAAGACA
TGCAAGTCGAACGGTAACAGGTTAAGCTGACGAGTGGCGGACGAGT
GAGTAACGCGTGGGAATCTACCTTGTAGTGGGGGATAAGCCAGGGA
AACTTGGACTAATACCGCATACGCCCTAAGGGGGAAAGGCGCAAGT
CGCTATAAGATGAGCCCGCGTCTGATTAGGTAGTTGGTGGGGTAAA
GGCCTACCAAGCCGACGATCAGTAGCTGGTCTGAGAGGATGATCAG
CCACGTCGGGACTGAGACACGGCCCGGACTCCTACGGGAGGCAGCA
GTCGGGAATATTGGACAATGGGGGAAACCCTGATCCAGCAATACCG
CGTGTGTGAAGAAGGCCTGCGGGTTGTAAAGCACTTTCAGTTGGGA
AGATAATGACGTTACCAACAGAAGAAGCACCGGCTAACTCCGTGCC
AGCAGCCGCGGTAATACGGAGGGTGCAAGCGTTAATCGGAATTACT
GGGCGTAAAGCGCACGTAGGCGGCCTGTTAAGTCAGATGTGAAAGC
CCCGGGCTCAACCTGGGAACTGCATCTGATACTGGGAGGCTAGAAT
CTGGGAGAGGGAAGTGGAATTTCCGGTGTAGCGGTGAAATGCATAG
AGATCGGAAGGAACATCAGTGGCGAAGGCGACTTCCTGGACCAACA
TTGACGCTGAGGCACGAAAGCGTGGGTAGCAAACAGGATTAGATAC
CCTGGTAGTCCACGCCGTAAACGATGTCAACTAGCCGTCGGCTTCA
ACTAAGGGGTCGGTGGTGCAGCTAACGCATTAAGTTGACCGCCTGG
GGAGTACGCGCGCAAGCGTAAAACTCAAAGGAATTGACAGGGGCC
CGCACAAGCGGTGGAGCATGTGGCTTAATTCGATGCAACGCGAAGA
ACCTTACCAGCCCTTGACATGTCGAGAATCCCGTAGAGATATGGGA
GTGCCGCAAGGAACTCGAACACAGGTGCTGCACGGCTGTCGTCAGC
TCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCC
TATCCCTAGTTGCCAGCACGTTATGGTGGGAACTCTAGGGAGACTGC
CGGTGACAAACCGGAGGAAGGTGGGGATGACGTCAAGTCATCATGG
CCCTTATGGGCTGGGCTACACACGTGCTACAATGGTTGGCACAGAG
GGACGCAAGACCGCGAGGTGGAGCAAATCCCAAAAAACCAATCGT
AGTCCGGATTGGAGTCTGCAACTCGACTCCATGAAGTCGGAATCGC
TAGTAATCGCGAATCAGCATGTCGCGGTGAATACGTTCCCGGGCCTT
GTACACACCGCCCGTCACACCATGGGAGTGGGTTGCTCCAGAAGTA
GATAGCTTAACCGCAAGGAGGGCGTTTACCACGGAGTGATTCATGA
CTGGGGTGAAGTCGTAACAAGGTAGCCGTAGGGGAACCTGCGGCTG
GATCACCTCCTTAAGCTTGGAATTCGCCCGGGTACCGAGCTCGCCCT
ATAG

>4E2-35
GAACGCTGGCGGCAGGCCTAACACATGCAAGTCGAGCGAGGGAGC
AATCCCTAGCGGCGGACGGGTGAGTAACGCGTGGGAACGTGCCCCT
TGGTACGGAATAGCCCCGGGAAACTGGGAGTAATACCGTATGTGGT
CGAGAGACGAAAGATTTATCGCCAAGGGATCGGCCCGCGTTGGATT
AGGTAGTTGGTGGGGTAATGGCCTACCAAGCCGACGATCCATAGCT
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GGTTTGAGAGGATGATCAGCCACACTGGGACTGAGACACGGCCCAG
ACTCCTACGGGAGGCAGCAGTGGGGAATCTTAGACAATGGGCGCAA
GCCTGATCTAGCCATGCCGCGTGAGCGATGAAGGCCTTAGGGTTGT
AAAGCACTTTCAGTTGGGAAGATAATGACGTTACCAACAGAAGAAG
CACCGGCTAACTCCGTGCCAGCAGCCGCGGTAATACGGAGGGTGCA
AGCGTTAATCGGAATTACTGGGCGTAAAGCGCACGTAGGCGGCCTG
TTAAGTCAGATGTGAAAGCCCCGGGCTCAACCTGGGAACTGCATCT
GATACTGGGAGGCTAGAATCTGGGAGAGGGGAGTGGAATTTCCGGT
GTAGCGGTGAAATGCATAGAGATCGGAAGGAACATCAGTGGCGAA
GGCGACTCCCTGGACCAAGATTGACGCTCAGGTGCGAAAGCGTGGG
TAGCAAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATG
TCAACTAGCCGTCGGCTCCAACTAAGGAGTCGGTGGTGCAGCTAAC
GCATTAAGTTGACCGCCTGGGGAGTACGGTCGCAAGACTAAAACTC
AAAGGAATTGACGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTTA
ATTCGATGCAACGCGAAGAACCTTACCAGCCCTTGACATGTCGAGA
ATCCCGTAGAGATATGGGAGTGCCGCAAGGAACTCGAACACAGGTG
CTGCACGGCTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCC
CGCAACGAGCGCAACCCCTATCCCTAGTTGCCAGCACGTTATGGTG
GGAACTCTAGGGAGACTGCCGGTGACAAACCGGAGGAAGGTGGGG
ATGACGTCAAGTCATCATGGCCCTTACGGCCAGGGCTACACACGTG
CTACAATGGCGCGTACAGAGGGCTGCAAGCTAGCGATAGTGAGCGA
ATCCCAAAAAGCGCGTCGTAGTCCGGATCGGAGTCTGCAACTCGAC
TCCGTGAAGTCGGAATCGCTAGTAATCGCAAATCAGAATGTTGCGG
TGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACACCATGGG
AGTGGGTTGCACCAGAAGTAGATAGCTTAACCTTCGGGAGGGCGTT
TACCACGGTGTGATTCATGACTGGGGTGAAGTCGTAACAAGGTAAC
CCTAGGGGAACCTGCGGTTGGATCACC

>4E2-37
ATCCAGATCTAGAGTTTGATCCTGGCTCAGATTGAACGCTGGCGGTA
TGCTTAAGACATGCAAGTCGAACGGTAACAGGTTAAGCTGACGAGT
GGCGGACGAGTGAGTAACGCGTGGGAATCTACCTTGTAGTGGGGGA
TAAGCCAGGGAAACTTGGACTAATACCGCATACGCCCTAAGGGGGA
AAGGCGCAAGTCGCTATAAGATGAGCCCGCGTCTGATTAGGTAGTT
GGTGGGGTAAAGGCCTACCAAGCCGACGATCAGTAGCTGGTCTGAG
AGGATGATCAGCCACGTCGGGACTGAGACACGGCCCGGACTCCTAC
GGGAGGCAGCAGTCGGGAATATTGGACAATGGGGGAAACCCTGATC
CAGCAATACCGCGTGTGTGAAGAAGGCCTGCGGGTTGTAAAGCACT
TTCAGTTGGGAAGATAATGACGTTACCAACAGAAGAAGCACCGGCT
AACTCCGTGCCAGCAGCCGCGGTAATACGGAGGGTGCAAGCGTTAA
TCGGAATTACTGGGCGTAAAGCGCACGTAGGCGGCCTGTTAAGTCA
GATGTGAAAGCCCCGGGCTCAACCTGGGAACTGCATCTGATACTGG
GAGGCTAGAATCTGGGAGAGGGGAGTGGAATTTCCGGTGTAGCGGT
GAAATGCATAGAGATCGGAAGGAACATCAGTGGCGAAGGCGACTC
CCTGGACCAAGATTGACGCTCAGGTGCGAAAGCGTGGGTAGCAAAC
AGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGTCAACTAG
CCGTCGGCTCCAACTAAGGAGTCGGTGGTGCAGCTAACGCATTAAG
TTGACCGCCTGGGGAGTACGGTCGCAAGACTAAAACTCAAAGGAAT
TGACGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGATG
CAACGCGAAGAACCTTACCAGCCCTTGACATGTCGAGAATCCCGTA
GAGATATGGGAGTGCCGCAAGGAACTCGAACACAGGTGCTGCACG
GCTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACG
AGCGCAACCCCTATCCCTAGTTGCCAGCACGTTATGGTGGGAACTCT
AGGGAGACTGCCGGTGACAAACCGGAGGAAGGTGGGGATGACGTC
AAGTCATCATGGCCCTTATGGGCTGGGCTACACACGTGCTACAATG
GTTGGCACAGAGGGACGCAAGACCGCGAGGTGGAGCAAATCCCAA
AAAACCAATCGTAGTCCGGATTGGAGTCTGCAACTCGACTCCATGA
AGTCGGAATCGCTAGTAATCGCGAATCAGCATGTCGCGGTGAATAC
GTTCCCGGGCCTTGTACACACCGCCCGTCACACCATGGGAGTGGGTT
GCTCCAGAAGTAGATAGCTTAACCGCAAGGAGGGCGTTTACCACGG
AGTGATTCATGACTGGGGTGAAGTCGTAACAAGGTAGCCGTAGGGG



AACCTGCGGCTGGATCACCTCCTTAAGCTTGGAATTCGCCCGGGTAC
CGAGCTCGCCCTATA

>4B2-39
AGCTCGGTACCCGGGCGAATTCCAAGCTTAGAGTTTGATCCTGGCTC
AGATTGAACGCTGGCGGTATGCTTAAGACATGCAAGTCGAACGGTA
ACAGGTTAAGCTGACGAGTGGCGGACGAGTGAGTAACGCGTGGGA
ATCTACCTTGTAGTGGGGGATAAGCCAGGGAAACTTGGACTAATAC
CGCATACGCCCTAAGGGGGAAAGGCGCAAGTCGCTATAAGATGAGC
CCGCGTCTGATTAGGTAGTTGGTGGGGTAAAGGCCTACCAAGCCGA
CGATCAGTAGCTGGTCTGAGAGGATGATCAGCCACGTCGGGACTGA
GACACGGCCCGGACTCCTACGGGAGGCAGCAGTCGGGAATATTGGA
CAATGGGGGAAACCCTGATCCAGCAATACCGCGTGTGTGAAGAAGG
CCTGCGGGTTGTAAAGCACTTTCAGTTGGGAAGATAATGACGTTACC
AACAGAAGAAGCACCGGCTAACTCCGTGCTAGCAGCCGCGGTAATA
CGGAGGGTGCAAGCGTTAATCGGAATTACTGGGCGTAAAGCGCACG
TAGGCGGCCTGTTAAGTCAGATGTGAAAGCCCCGGGCTCAACCTGG
GAACTGCATCTGATACTGGGAGGCTAGAATCTGGGAGAGGGGAGTG
GAATTTCCGGTGTAGCGGTGAAATGCATAGAGATCGGAAGGAACAT
CAGTGGCGAAGGCGACTCCCTGGACCAAGATTGACGCTCAGGTGCG
AAAGCGTGGGTAGCAAACAGGATTAGATACCCTGGTAGTCCACGCC
GTAAACGATGTCAACTAGCCGTCGGCTCCAACTAAGGAGTCGGTGG
TGCAGCTAACGCATTAAGTTGACCGCCTGGGGAGTACGGTCGCAAG
ACTAAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGTGGAG
CATGTGGTTTAATTCGATGCAACGCGAAGAACCTTACCAGCCCTTGA
CATGTCGAGAATCCCGTAGAGATATGGGAGTGCCGCAAGGAACTCG
AACACAGGTGCTGCACGGCTGTCGTCAGCTCGTGTCGTGAGATGTTG
GGTTAAGTCCCGCAACGAGCGCAACCCCTATCCCTAGTTGCCAGCA
CGTTATGGTGGGAACTCTAGGGAGACTGCCGGTGACAAACCGGAGG
AAGGTGGGGATGACGTCAAGTCATCATGGCCCTTATGGGCTGGGCT
ACACACGTGCTACAATGGTTGGCACAGAGGGACGCAAGACCGCGA
GGTGGAGCAAATCCCAAAAAACCAATCGTAGTCCGGATTGGAGTCT
GCAACTCGACTCCATGAAGTCGGAATCGCTAGTAATCGCGAATCAG
CATGCCGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCA
CACCATGGGAGTGGGTTGCTCCAGAAGTAGATAGCTTAACCGCAAG
GAGGGCGTTTACCACGGAGTGATTCATGACTGGGGTGAAGTCGTAA
CAAGGTAGCCGTAGGGGAACCTGCGGCTGGATCACCTCC

>4B2-41
CTCGGTACCCGGGCGAATTCCAAGCTTAGAGTTTGATCCTGGCTCAG
ATTGAACGCTGGCGGTATGCTTAAGACATGCAAGTCGAACGGTAAC
AGGTTAAGCTGACGAGTGGCGGACGAGTGAGTAACGCGTGGGAATC
TACCTTGTAGTGGGGGATAAGCCAGGGAAACTTGGACTAATACCGC
ATACGCCCTAAGGGGGAAAGGCGCAAGTCGCTATAAGATGAGCCCG
CGTCTGATTAGGTAGTTGGTGGGGTAAAGGCCTACCAAGCCGACGA
TCAGTAGCTGGTCTGAGAGGATGATCAGCCACGTCGGGACTGAGAC
ACGGCCCGGACTCCTACGGGAGGCAGCAGTCGGGAATATTGGACAA
TGGGGGAAACCCTGATCCAGCAATACCGCGTGTGTGAAGAAGGCCT
GCGGGTTGTAAAGCACTTTCAGTTGGGAAGATAATGACGTTACCAA
CAGAAGAAGCACCGGCTAACTCCGTGCCAGCAGCCGCGGTAATACG
GAGGGTGCAAGCGTTAATCGGAATTACTGGGCGTAAAGCGCACGTA
GGCGGCCTGTTAAGTCAGATGTGAAAGCCCCGGGCTCAACCTGGGA
ACTGCATCTGATACTGGGAGGCTAGAATCTGGGAGAGGGGAGTGGA
ATTTCCGGTGTAGCGGTGAAATGCATAGAGATCGGAAGGAACATCA
GTGGCGAAGGCGACTCCCTGGACCAAGATTGACGCTCAGGTGCGAA
AGCGTGGGTAGCAAACAGGATTAGATACCCTGGTAGTCCACGCCGT
AAACGATGTCAACTAGCCGTCGGCTCCAACTAAGGAGTCGGTGGTG
CAGCTAACGCATTAAGTTGACCGCCTGGGGAGTACGGTCGCAAGAC
TAAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGTGGAGCA
TGTGGTTTAATTCGATGCAACGCGAAGAACCTTACCAGCCCTTGACA
TGTCGAGAATCCCGTAGAGATATGGGAGTGCCGCAAGGAACTCGAA
CACAGGTGCTGCATGGCTGTCGTCAGCTCGTGTCGTGAGATGTTGGG
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TTAAGTCCCGCAACGAGCGCAACCCTTGTCACTAGTTGCCATCATTT
GGTTGGGCACTCTAGTGAGACTGCCGGTGACAAACCGGAGGAAGGT
GGGGATGACGTCAAGTCCTCATGGCCCTTATGGGCTGGGCTACACA
CGTGCTACAATGGTTGGCACAGAGGGACGCAAGACCGCGAGGTGG
AGCAAATCCCAAAAAACCAATCGTAGTCCGGATTGGAGTCTGCAAC
TCGACTCCATGAAGTCGGAATCGCTAGTAATCGCGAATCAGCATGT
CGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACACC
ATGGGAGTGGGTTGCTCCAGAAGTAGATAGCTTAACCGCAAGGAGG
GCGTTTACCACGGAGTGATTCATGACTGGGGTGAAGTCGTAACAAG
GTAGCCGTAGGGGAACCTGCGGCTGGA

>4E2-50
AGCTCGGTACCCGGGCGAATTCCAAGCTTAGAGTTTGATCCTGGCTC
AGATTGAACGCTGGCGGTATGCTTAAGACATGCAAGTCGAACGGTA
ACAGGTTAAGCTGACGAGTGGCGGACGAGTGAGTAACGCGTGGGA
ATCTACCTTGTAGTGGGGGATAAGCCAGGGAAACTTGGACTAATAC
CGCATACGCCCTAAGGGGGAAAGGCGCAAGTCGCTATAAGATGAGC
CCGCGTCTGATTAGGTAGTTGGTGGGGTAAAGGCCTACCAAGCCGA
CGATCAGTAGCTGGTCTGAGAGGATGATCAGCCACGTCGGGACTGA
GACACGGCCCGGACTCCTACGGGAGGCAGCAGTCGGGAATATTGGA
CAATGGGGGAAACCCTGATCCAGCAATACCGCGTGTGTGAAGAAGG
CCTGCGGGTTGTAAAGCACTTTCAGTTGGGAAGATAATGACGTTACC
AACAGAAGAAGCACCGGCTAACTCCGTGCCAGCAGCCGCGGTAATA
CGGAGGGTGCAAGCGTTAATCGGAATTACTGGGCGTAAAGCGCACG
TAGGCGGCCTGTTAAGTCAGATGTGAGAGCCCCGGGCTCAACCTGG
GAACTGCATCTGATACTGGGAGGCTAGAATCTGGGAGAGGGGAGTG
GAATTTCCGGTGTAGCGGTGAAATGCATAGAGATCGGAAGGAACAT
CAGTGGCGAAGGCGACTCCCTGGACCAAGATTGACGCTCAGGTGCG
AAAGCGTGGGTAGCAAACAGGATTAGATACCCTGGTAGTCCACGCC
GTAAACGATGTCAACTAGCCGTCGGCTCCAACTAAGGAGTCGGTGG
TGCAGCTAACGCATTAAGTTGACCGCCTGGGGAGTACGGTCGCAAG
ACTAAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGTGGAG
CATGTGGTTTAATTCGATGCAACGCGAAGAACCTTACCAGCCCTTGA
CATGTCGAGAATCCCGTAGAGATATGGGAGTGCCGCAAGGAACTCG
AACACAGGTGCTGCACGGCTGTCGTCAGCTCGTGTCGTGAGATGTTG
GGTTAAGTCCCGCAACGAGCGCAACCCCTATCCCTAGTTGCCAGCA
CGTTATGGTGGGAACTCTAGGGAGACTGCCGGTGACAAACCGGAGG
AAGGTGGGGATGACGTCAAGTCATCATGGCCCTTATGGGCTGGGCT
ACACACGTGCTACAATGGTTGGCACAGAGGGACGCAAGACCGCGA
GGTGGAGCAAATCCCAAAAAACCAATCGTAGTCCGGATTGGAGTCT
GCAACTCGACTCCATGAAGTCGGAATCGCTAGTAATCGCGAATCAG
CATGTCGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCA
CACCATGGGAGTGGGTTGCTCCAGAAGTAGATAGCTTAACCGCAAG
GAGGGCGTTTACCACGGAGTGATTCATGACTGGGGTGAAGTCGTAA
CAAGGTAGCCGTAGGGGAACCTGCGGCTGGATCACCTCCTTAGATC
TGGAT

>4E2-52
ACTCTAGAGGGGATCCAGATCTAGAGTTTGATCCTGGCTCAGATTGA
ACGCTGGCGGTATGCTTAAGACATGCAAGTCGAACGGTAACAGGTT
AAGCTGACGAGTGGCGGACGAGTGAGTAACGCGTGGGAATCTACCT
TGTAGTGGGGGATAAGCCAGGGAAACTTGGACTAATACCGCATACG
CCCTAAGGGGGAAAGGCGCAAGTCGCTATAAGATGAGCCCGCGTCT
GATTAGGTAGTTGGTGGGGTCAAAAGGACTTGACCGGGGGCCCGAC
GATCAGTAGCTGGTCTGAGCATGTGGTTTGATTCGAAGCCACGTCGA
GGAACCTTAGCCACGGTCTTGACATCCCTACGTGAGCGTCCTAGCA
GATCGGGACTTTCCTTCGGGACAGATGGGTGACACGGTGGTCCAGC
AATACCGCGTGTGTCGAATCAGGCCTGCGTGTTGTAGAGCACTTTCA
GTTGGGAAGATAATGACGTTCCGCAACAGAAGACGCAACCGGCTAA
CTCCGTGTTAGTTGCCGCGGTCATTACGGAGTTGGTGCACTCTAGCG
TTAGACTGCCGGTAATATACTGGAGCGTAAAGCGCACGTAGGCGGC
CTGTTACGTCAGATCGTGCATGCCCCGGGCTTATGACCTGGGAACTG



CATCTGATACTGGGATGCTAGAATGGTTGGTAGAGGGGAGTCGGAA
TTTCCGGTGTAGCGGTGCAATGCATAGATCTCTTGAAGCGAATCATC
AGTTCGGCTTGTAGGCTGCAACTCGCCTGGACCATGAAGTCTGAATC
GCTCAGGTGCGAAATCGTGGGTCAGCACGCCGCGGTGATTACGATT
CCCTTGGCCTTGTACACACCGCCCGTCACACCACGAGAGTTTGTCAA
CTACCCGAAGTCGGTGAGGTAACCTAATAGGAGCCAGCCGCCTAAG
GTGGGATAGATGATTGGGGTGAAGTCGTAACAAGGTAGCCGTATCG
GAAGGTGCGGCTGGATCACCTCCTTAAGCTTGGAATTCGCCCGGGT
ACCGAGCTCGCCCTATAGTGAGTCGTA

>4E2-57
TCCAGATCTAGAGTTTGATCCTGGCTCAGATTGAACGCTGGCGGTAT
GCTTAAGACATGCAAGTCGAACGGTAACAGGTTAAGCTGACGAGTG
GCGGACGAGTGAGTAACGCGTGGGAATCTACCTTGTAGTGGGGGAT
AAGCCAGGGAAACTTGGACTAATACCGCATACGCCCTAAGGGGGAA
AGGCGCAAGTCGCTATAAGATGAGCCCGCGTCTGATTAGGTAGTTG
GTGGGGTAAAGGCCTACCAAGCCGACGATCAGTAGCTGGTCTGAGA
GGATGATCAGCCACGTCGGGACTGAGACACGGCCCGGACTCCTACG
GGAGGCAGCAGTCGGGAATATTGGACAATGGGGGAAACCCTGATCC
AGCAATACCGCGTGTGTGAAGAAGGCCTGCGGGTTGTAAAGCACTT
TCAGTTGGGAAGATAATGACGTTACCAACAGAAGAAGCACCGGCTA
ACTCCGTGCCAGCAGCCGCGGTAATACGGAGGGTGCAAGCGTTAAT
CGGAATTACTGGGCGTAAAGCGCACGTAGGCGGCCTGTTAAGTCAG
ATGTGAAAGCCCCGGGCTCAACCTGGGAACTGCATCTGATACTGGG
AGGCTAGAATCTGGGAGAGGGGAGTGGAATTTCCGGTGTAGCGGTG
AAATGCATAGAGATCGGAAGGAACATCAGTGGCGAAGGCGACTCC
CTGGACCAAGATTGACGCTCAGGTGCGAAAGCGTGGGTAGCAAACA
GGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGTCAACTAGC
CGTCGGCTCCAACTAAGGAGTCGGTGGTGCAGCTAACGCATTAAGT
TGACCGCCTGGGGAGTACGGTCGCAAGACTAAAACTCAAAGGAATT
GACGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGATGC
AACGCGAAGAACCTTACCAGCCCTTGACATGTCGAGAATCCCGTAG
AGATATGGGAGTGCCGCAAGGAACTCGAACACAGGTGCTGCACGGC
TGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAG
CGCAACCCCTATCCCTAGTTGCCAGCACGTTATGGTGGGAACTCTAG
GGAGACTGCCGGTGACAAACCGGAGGAAGGTGGGGATGACGTCAA
GTCATCATGGCCCTTATGGGCTGGGCTACACACGTGCTACAATGGTT
GGCACAGAGGGACGCAAGACCGCGAGGTGGAGCAAATCCCAAAAA
ACCAATCGTAGTCCGGATTGGAGTCTGCAACTCGACTCCATGAAGT
CGGAATCGCTAGTAATCGCGAATCAGCATGTCGCGGTGAATACGTT
CCCGGGCCTTGTACACACCGCCCGTCACACCATGGGAGTGGGTTGC
TCCAGAAGTAGATAGCTTAACCGCAAGGAGGGCGTTTACCACGGAG
TGATTCATGACTGGGGTGAAGTCGTAACAAGGTAGCCGTAGGGGAA
CCTGCGGCTGGATCACCTCCTTAAGCTTGGAATTCGCCCGGGTACCG
AGCT

>4E2-61
ATCCAGATCTAGAGTTTGATCCTGGCTCAGATTGAACGCTGGCGGTA
TGCTTAAGACATGCAAGTCGAACGGTAACAGGTTAAGCTGACGAGT
GGCGGACGAGTGAGTAACGCGTGGGAATCTACCTTGTAGTGGGGGA
TAAGCCAGGGAAACTTGGACTAATACCGCATACGCCCTAAGGGGGA
AAGGCGCAAGTCGCTATAAGATGAGCCCGCGTCTGATTAGGTAGTT
GGTGGGGTAAAGGCCTACCAAGCCGACGATCAGTAGCTGGTCTGAG
AGGATGATCAGCCACGTCGGGACTGAGACACGGCCCGGACTCCTAC
GGGAGGCAGCAGTCGGGAATATTGGACAATGGGGGCAACCCTGATC
TAGCCATGCCGCGTGAGTGATGAAGGCCTTCGGGTTGTAAAGCACT
TTTGTTCGGGAAGAAATCGCGTCGGTTAATACCCGGCGTGGATGAC
GGTACCGAAAGAATAAGCACCGGCTAACTCCGTGCCAGCAGCCGCG
GTAATACGGAGGGTGCAAGCGTTAATCGGAATTACTGGGCGTAAAG
CGCACGTAGGCGGCCTGTTAAGTCAGATGTGAAAGCCCCGGGCTCA
ACCTGGGAACTGCATCTGATACTGGGAGGCTAGAATCTGGGAGAGG
GGAGTGGAATTTCCGGTGTAGCGGTGAAATGCATAGAGATCGGAAG

118

GAACATCAGTGGCGAAGGCGACTCCCTGGACCAAGATTGACGCTCA
GGTGCGAAAGCGTGGGTAGCAAACAGGATTAGATACCCTGGTAGTC
CACGCCGTAAACGATGTCAACTAGCCGTCGGCTCCAACTAAGGAGT
CGGTGGTGCAGCTAACGCATTAAGTTGACCGCCTGGGGAGTACGGT
CGCAAGACTAAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCG
GTGGAGCATGTGGTTTAATTCGATGCAACGCGAAGAACCTTACCAG
CCCTTGACATGTCGAGAATCCCGTAGAGATATGGGAGTGCCGCAAG
GAACTCGAACACAGGTGCTGCACGGCTGTCGTCAGCTCGTGTCGTG
AGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCCTATCCCTAGTT
GCCAGCACGTTATGGTGGGAACTCTAGGGAGACTGCCGGTGACAAA
CCGGAGGAAGGTGGGGATGACGTCAAGTCATCATGGCCCTTATGGG
CTGGGCTACACACGTGCTACAATGGTTGGCACAGAGGGACGCAAGA
CCGCGAGGTGGAGCAAATCCCAAAAAACCAATCGTAGTCCGGATTG
GAGTCTGCAACTCGACTCCATGAAGTCGGAATCGCTAGTAATCGCG
AATCAGCATGTCGCGGTGAATACGTTCCCGGGCCTTGTACACACCG
CCCGTCACACCATGGGAGTGGGTTGCTCCAGAAGTAGATAGCTTAA
CCGCAAGGAGGGCGTTTACCACGGAGTGATTCATGACTGGGGTGAA
GTCGTAACAAGGTAGCCGTAGGGGAACCTGCGGTTGGATCACCTCC
TTAAGCTTGGAATTCGCCCGGGTACCGAG

>4E2-74
TGAACGCTGGCGGTATGCTTAAGACATGCAAGTCGAACGGTAACAG
GTTAAGCTGACGAGTGGCGGACGAGTGAGTAACGCGTGGGAATCTA
CCTTGTAGTGGGGGATAAGCCAGGGAAACTTGGACTAATACCGCAT
ACGCCCTAAGGGGGAAAGGCGCAAGTCGCTATAAGATGAGCCCGC
GTCTGATTAGGTAGTTGGTGGGGTAAAGGCCTACCAAGCCGACGAT
CAGTAGCTGGTCTGAGAGGATGATCAGCCACGTCGGGACTGAGACA
CGGCCCGGACTCCTACGGGAGGCAGCAGTCGGGAATATTGGACAAT
GGGGGAAACCCTGATCCAGCAATACCGCGTGTGTGAAGAAGGCCTG
CGGGTTGTAAAGCACTTTCAGTTGGGAAGATAATGACGTTACCAAC
AGAAGAAGCGCCGGCTAACTCCGTGCCAGCAGCCGCGGTAATACGG
AGGGTGCAAGCGTTAATCGGAATTACTGGGCGTAAAGCGCACGTAG
GCGGCCTGTTAAGTCAGATGTGAAAGCCCCGGGCTCAACCTGGGAA
CTGCATCTGATACTGGGAGGCTAGAATCTGGGAGAGGGGAGTGGAA
TTTCCGGTGTAGCGGTGAAATGCATAGAGATCGGAAGGAACATCAG
TGGCGAAGGCGACTCCCTGGACCAAGATTGACGCTCAGGTGCGAAA
GCGTGGGTAGCAAACAGGATTAGATACCCTGGTAGTCCACGCCGTA
AACGATGTCAACTAGCCGTCGGCTCCAACTAAGGAGTCGGTGGTGC
AGCTAACGCATTAAGTTGACCGCCTGGGGAGTACGGTCGCAAGACT
AAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGTGGAGCAT
GTGGTTTAATTCGATGCAACGCGAAGAACCTTACCAGCCCTTGACAT
GTCGAGAATCCCGTAGAGATATGGGAGTGCCGCAAGGAACTCGAAC
ACAGGTGCTGCACGGCTGTCGTCAGCTCGTGTCGTGAGATGTTGGGT
TAAGTCCCGCAACGAGCGCAACCCCTATCCCTAGTTGCCAGCACGTT
ATGGTGGGAACTCTAGGGAGACTGCCGGTGACAAACCGGAGGAAG
GTGGGGATGACGTCAAGTCATCATGGCCCTTATGGGCTGGGCTACA
CACGTGCTACAATGGTTGGCACAGAGGGACGCAAGACCGCGAGGTG
GAGCAAATCCCAAAAAACCAATCGTAGTCCGGATTGGAGTCTGCAA
CTCGACTCCATGAAGTCGGAATCGCTAGTAATCGCGAATCAGCATG
TCGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACACC
ATGGGAGTGGGTTGCTCCAGAAGTAGATAGCTTAACCGCAAGGAGG
GCGTTTACCACGGAGTGATTCATGACTGGGGTGAAGTCGTAACAAG
GTAGCCGTAGGGGAA

>4E2-77
TCGGTACCCGGGCGAATTCCAAGCTTAGAGTTTGATCCTGGCTCAGA
TTGAACGCTGGCGGTATGCTTAAGACATGCAAGTCGAACGGTAACA
GGTTAAGCTGACGAGTGGCGGACGAGTGAGTAACGCGTGGGAATCT
ACCTTGTAGTGGGGGATAAGCCAGGGAAACTTGGACTAATACCGCA
TACGCCCTAAGGGGGAAAGGCGCAAGTCGCTATAAGATGAGCCCGC
GTCTGATTAGGTAGTTGGTGGGGTAAAGGCCTACCAAGCCGACGAT
CAGTAGCTGGTCTGAGAGGATGATCAGCCACGTCGGGACTGAGACA



CGGCCCGGACTCCTACGGGAGGCAGCAGTCGGGAATATTGGACAAT
GGGGGGAACCCTGATCCAGCAATACCGCGTGTGTGAAGAAGGCCTG
CGGGTTGTAAAGCACTTTCAGTTGGGAAGATAATGACGTTACCAAC
AGAAGAAGCACCGGCTAACTCCGTGCCAGCAGCCGCGGTAATACGG
AGGGTGCAAGCGTTAATCGGAATTACTGGGCGTAAAGCGCACGTAG
GCGGCCTGTTAAGTCAGATGTGAAAGCCCCGGGCTCAACCTGGGAA
CTGCATCTGATACTGGGAGGCTAGAATCTGGGAGAGGGGAAGTGGA
ATTTTCCGGTGTAGCGGTGAAATGCATAGAGATCGGAAGGAACATC
AGTGGCGAAGGCGACTCCCTGGACCAAGATTGACGCTCAGGTGCGA
AAGCGTGGGTAGCAAACAGGATTAGATACCCTGGTAGTCCACGCCG
TAAACGATGTCAACTAGCCGTCGGCTCCAACTAAGGAGTCGGTGGT
GCAGCTAACGCATTAAGTTGACCGCCTGGGGAGTACGGTCGCAAGA
CTAAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGTGGAGC
ATGTGGTTTAATTCGATGCAACGCGAAGAACCTTACCAGCCCTTGAC
ATGTCGAGAATCCCGTAGAGATATGGGAGTGCCGCAAGGAACTCGA
ACACAGGTGCTGCACGGCTGTCGTCAGCTCGTGTCGTGAGATGTTGG
GTTAAGTCCCGCAACGAGCGCAACCCCTATCCCTAGTTGCCAGCAC
GTTATGGTGGGAACTCTAGGGAGACTGCCGGTGACAAACCGGAGGA
AGGTGGGGATGACGTCAAGTCATCATGGCCCTTATGGGCTGGGCTA
CACACGTGCTACAATGGTTGGCACAGAGGGACGCAAGACCGCGAG
GTGGAGCAAATCCCAAAAAACCAATCGTAGTCCGGATTGGAGTCTG
CAACTCGACTCCATGAAGTCGGAATCGCTAGTAATCGCGAATCAGC
ATGTCGCGGTGAATACGTTCCCGGACCTTGTACACACCGCCCGTCAA
GCGATGGAAGTTGGGAGGACCTGAAGACAGTTGTTGCAAGACGCTG
TTTAGGGTTAAACCGATGACTGGCGCTAAGTCGTAACAAGGTAGCC
GTACCGGAAGGTGCGGCTGG

>4E2-78
CATGCAAGTCGAACGGTAACAGGTTAAGCTGACGAGTGGCGGACGA
GTGAGTAACGCGTGGGAATCTACCTTGTAGTGGGGGATAAGCCAGG
GAAACTTGGACTAATACCGCATACGCCCTAAGGGGGAAAGGCGCAA
GTCGCTATAAGATGAGCCCGCGTCTGATTAGGTAGTTGGTGGGGTA
AAGGCCTACCAAGCCGACGATCAGTAGCTGGTCTGAGAGGATGATC
AGCCACGTCGGGACTGAGACACGGCCCGGACTCCTACGGGAGGCAG
CAGTCGGGAATATTGGACAATGGGGGAAACCCTGATCCAGCAATAC
CGCGTGTGTGAAGAAGGCCTGCGGGTTGTAAAGCACTTTCAGTTGG
GAAGATAATGACGTTACCAACAGAAGAAGCACCGGCTAACTCCGTG
CCAGCAGCCGCGGTAATACGGAGGGTGCAAGCGTTAATCGGAATTA
CTGGGCGTAAAGCGCACGTAGGCGGCCTGTTAAGTCAGATGTGAAA
GCCCCGGGCTCAACCTGGGAACTGCATCTGATACTGGGAGGCTAGA
ATCTGGGAGAGGGGAGTGGAATTTCCGGTGTAGCGGTGAAATGCAT
AGAGATCGGAAGGAACATCAGTGGCGAAGGCGACTCCCTGGACCA
AGATTGACGCTCAGGTGCGAAAGCGTGGGTAGCAAACAGGATTAGA
TACCCTGGTAGTCCACGCCGTAAACGATGTCAACTAGCCGTCGGCTC
CAACTAAGGAGTCGGTGGTGCAGCTAACGCATTAAGTTGACCGCCT
GGGGAGTACGGTCGCAAGACTAAAACTCAAAGGAATTGACGGGGG
CCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGATGCAACGCGAA
GAACCTTACCAGCCCTTGACATGTCGAGAATCCCGTAGAGATATGG
GAGTGCCGCAAGGAACTCGAACACAGGTGCTGCACGGCTGTCGTCA
GCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACC
CCTATCCCTAGTTGCCAGCACGTTATGGTGGGAACTCTAGGGAGACT
GCCGGTGACAAACCGGAGGAAGGTGGGGATGACGTCAAGTCATCAT
GGCCCTTATGGGCTGGGCTACACACGTGCTACAATGGTTGGCACAG
AGGGACGCAAGACCGCGAGGTGGAGCAAATCCCAAAAAACCAATC
GTAGTCCGGATTGGAGTCTGCAACTCGACTCCATGAAGTCGGAATC
GCTAGTAATCGCGAATCAGCATGTCGCGGTGAATACGTTCCCGGGC
CTTGTACACACCGCCCGTCACACCATGGGAGTGGGTTGCTCCAGAA
GTAGATAGCTTAACCGCAAGGAGGGCGTTTACCACGGAGTGATTCA
TGACTGGGGTGAAGTCGTAACAAGGTAG

>4E2-79
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AGTTTGATCCTGGCTCAGATTGAACGCTGGCGGTATGCTTAAGACAT
GCAAGTCGAACGGTAACAGGTTAAGCTGACGAGTGGCGGACGAGTG
AGTAACGCGTGGGAATCTACCTTGTAGTGGGGGATAAGCCAGGGAA
ACTTGGACTAATACCGCATACGCCCTAAGGGGGAAAGGCGCAAGTC
GCTATAAGATGAGCCCGCGTCTGATTAGGTAGTTGGTGGGGTAAAG
GCCTACCAAGCCGACGATCAGTAGCTGGTCTGAGAGGATGATCAGC
CACGTCGGGACTGAGACACGGCCCGGACTCCTACGGGAGGCAGCAG
TCGGGAATATTGGACAATGGGGGAAACCCTGATCCAGCAATACCGC
GTGTGTGAAGAAGGCCTGCGGGTTGTAAAGCACTTTCAGTTGGGAA
GATAATGACGTTACCAACAGAAGAAGCACCGGCTAACTCCGTGCCA
GCAGCCGCGGTAATACGGAGGGTGCAAGCGTTAATCGGAATTACTG
GGCGTAAAGCGCACGTAGGCGGCCTGTTAAGTCAGATGTGAAAGCC
CCGGGCTCAACCTGGGAACTGCATCTGATACTGGGAGGCTAGAATC
TGGGAGAGGGGAGTGGAATTTCCGGTGTAGCGGTGAAATGCATAGA
GATCGGAAGGAACATCAGTGGCGAAGGCGACTCCCTGGACCAAGAT
TGACGCTCAGGTGCGAAAGCGTGGGTAGCAAACAGGATTAGATACC
CTGGTAGTCCACGCCGTAAACGATGTCAACTAGCCGTCGGCTCCAA
CTAAGGAGTCGGTGGTGCAGCTAACGCATTAAGTTGACCGCCTGGG
GAGTACGGTCGCAAGACTAAAACTCAAAGGAATTGACGGGGGCCC
GCACAAGCGGTGGAGCATGTGGTTTAATTCGATGCAACGCGAAGAA
CCTTACCAGCCCTTGACATGTCGAGAATCCCGTAGAGATATGGGAG
TGCCGCAAGGAACTCGAACACAGGTGCTGCACGGCTGTCGTCAGCT
CGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCCT
ATCCCTAGTTGCCAGCACGTTATGGTGGGAACTCTAGGGAGACTGC
CGGTGACAAACCGGAGGAAGGTGGGGATGACGTCAAGTCATCATGG
CCCTTATGGGCTGGGCTACACACGTGCTACAATGGTTGGCACAGAG
GGACGCAAGACCGCGAGGTGGAGCAAATCCCAAAAAACCAATCGT
AGTCCGGATTGGAGTCTGCAACTCGACTCCATGAAGTCGGAATCGC
TAGTAATCGCGAATCAGCATGTCGCGGTGAATACGTTCCCGGGCCTT
GTACACACCGCCCGTCACACCATGGGAGTGGGTTGCTCCAGAAGTA
GATAGCTTAACCGCAAGGAGGGCGTTTACCACGGAGTGATTCATGA
CTGGGGTGAAGTCGTAACAAGGTAGCCGTAGGGGAACC

>4E2-80
AGATTGAACGCTGGCGGTATGCTTAAGACATGCAAGTCGAACGGTA
ACAGGTTAAGCTGACGAGTGGCGGACGAGTGAGTAACGCGTGGGA
ATCTACCTTGTAGTGGGGGATAAGCCAGGGAAACTTGGACTAATAC
CGCATACGCCCTAAGGGGGAAAGGCGCAAGTCGCTATAAGATGAGC
CCGCGTCTGATTAGGTAGTTGGTGGGGTAAAGGCCTACCAAGCCGA
CGATCAGTAGCTGGTCTGAGAGGATGATCAGCCACGTCGGGACTGA
GACACGGCCCGGACTCCTACGGGAGGCAGCAGTCGGGAATATTGGA
CAATGGGGGAAACCCTGATCCAGCAATACCGCGTGTGTGAAGAAGG
CCTGCGGGTTGTAAAGCACTTTCAGTTGGGAAGATAATGACGTTACC
AACAGAAGAAGCACCGGCTAACTCCGTGCCAGCAGCCGCGGTAATA
CGGAGGGTGCAAGCGTTAATCGGAATTACTGGGCGTAAAGCGCACG
TAGGCGGCCTGTTAAGTCAGATGTGAAAGCCCCGGGCTCAGCCTGG
GAACTGCATCTGATACTGGGAGGCTAGAATCTGGGAGAGGGGAGTG
GAATTTCCGGTGTAGCGGTGAAATGCATAGAGATCGGAAGGAACAT
CAGTGGCGAAGGCGACTCCCTGGACCAAGATTGACGCTCAGGTGCG
AAAGCGTGGGTAGCAAACAGGATTAGATACCCTGGTAGTCCACGCC
GTAAACGATGTCAACTAGCCGTCGGCTCCAACTAAGGAGTCGGTGG
TGCAGCTAACGCATTAAGTTGACCGCCTGGGGAGTACGGTCGCAAG
ACTAAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGTGGAG
CATGTGGTTTAATTCGATGCAACGCGAAGAACCTTACCAGCCCTTGA
CATGTCGAGAATCCCGTAGAGATATGGGAGTGCCGCAAGGAACTCG
AACACAGGTGCTGCACGGCTGTCGTCAGCTCGTGTCGTGAGATGTTG
GGTTAAGTCCCGCAACGAGCGCAACCCCTATCCCTAGTTGCCAGCA
CGTTATGGTGGGAACTCTAGGGAGACTGCCGGTGACAAACCGGAGG
AAGGTGGGGATGACGTCAAGTCATCATGGCCCTTATGGGCTGGGCT
ACACACGTGCTACAATGGTTGGCACAGAGGGACGCAAGACCGCGA
GGTGGAGCAAATCCCAAAAAACCAATCGTAGTCCGGATTGGAGTCT



GCAACTCGACTCCATGAAGTCGGAATCGCTAGTAATCGCGAATCAG
CATGTCGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCA
CACCATGGGAGTGGGTTGCTCCAGAAGTAGATAGCTTAACCGCAAG
GAGGGCGTTTACCACGGAGTGATTCATGACTGGGGTGAAGTCGTAA
CAAGGTAGCCGTAGGGGAAC

>4E2-87
ACTATAGGGCGAGCTCGGTACCCGGGCGAATTCCAAGCTTAGAGTT
TGATCCTGGCTCAGATTGAACGCTGGCGGTATGCTTAAGACATGCA
AGTCGAACGGTAACAGGTTAAGCTGACGAGTGGCGGACGAGTGAGT
AACGCGTGGGAATCTACCTTGTAGTGGGGGATAAGCCAGGGAAACT
TGGACTAATACCGCATACGCCCTAAGGGGGAAAGGCGCAAGCCGCT
ATAACGATGTCAACTAGCCGTCGGCTCCAACTAAGGTAGTCGGTGG
TGCAGCTAAAGGCCTACCAAGCCGACCGACTCGGGAGTAGCTGGTC
TGCAGAGGACTAATCAGCCACGTCAAAGGAATGAGACACGGGCCC
GCACTCATAGCGGGAGGCAGCATGTCGGGAATAATTCGATGCAACG
CGAAGAAACCCTGATCCAGCAATACCTTGACATGTCTGAAGAAGGC
CTGCGGGTAGTAAAGCACTTTCAGTTGGGAAGATAATGACGTTACC
AACAGAACTCGAAGCACAGGCTAACTGCACGGCTGCCAGTCAGCCG
CGGTAATACGTGAGATGTTGCAAGCGTTAAGTCCCGAATTACTGAG
CGCAAAGCGCACGTAGGCGGCCTAGTTAAGCCAGCACGTGAAAGCC
CCGGGCTCAACTCTAGGGAGACTGCATCGGTGACAAACCGGGAGGA
TAGAAGCTGGGAGAGGGGACGTCGAAGTCATCATGGCCCTGTATGG
GCTGGGCTGACACACGTGCATACAGATCGGAAGGAACAGCAGTGG
ACGCAAGACCGCGACTCCCTGGACCAAGATTGACGCTCAAAAAACC
AATCGTAGTCCGGATTGGAGTCTGCAACTCGACTCCATGAAGTCGG
AATCGCTAGTAATCGCGAATCAGCATGTCGCGGTGAATACGTTCCC
GGGCCTTGTACACACCGCCCGTCACACCATGGGAGTGGGTTGCTCC
AGAAGTAGATAGCTTAACCGCAAGGAGGGCGTTTACCACGGAGTGA
TTCATGACTGGGGTGAAGCCGTAACAAGGTAGCCGTAGGGGAACCT
GCGGCTGGATCACCTCCT

>4E2-97
AGCTCGGTACCCGGGCGAATTCCAAGCTTAGAGTTTGATCCTGGCTC
AGATTGAACGCTGGCGGTATGCTTAAGACATGCAAGTCGAACGGTA
ACAGGTTAAGCTGACGAGTGGCGGACGAGTGAGTAACGCGTGGGA
ATCTACCTTGTAGTGGGGGATAAGCCAGGGAAACTTGGACTAATAC
CGCATACGCCCTAAGGGGGAAAGGCGCAAGTCGCTATAAGATGAGC
CCGCGTCTGATTAGGTAGTTGGTGGGGTAAAGGCCTACCAAGCCGA
CGATCAGTAGCTGGTCTGAGAGGATGATCAGCCACGTCGGGACTGA
GACACGGCCCGGACTCCTACGGGAGGCAGCAGTCGGGAATATTGGA
CAATGGGGGAAACCCTGATCCAGCAATACCGCGTGTGTGAAGAAGG
CCTGCGGGTTGTAAAGCACTTTCAGTTGGGAAGATAATGACGTTACC
AACAGAAGAAGCACCGGCTAACTCCGTGCCAGCAGCCGCGGTAATA
CGGAGGGTGCAAGCGTTAATCGGAATTACTGGGCGTAAAGCGCACG
TAGGCGGCCTGTTAAGTCAGATGTGAAAGCCCCGGGCTCAACCTGG
GAACTGCATCTGATACTGGGAGGCTAGAATCTGGGAGAGGGGAGTG
GAATTTTCCGGTGTAGCGGTGAAATGCATAGAGATCGGAAGGAACA
TCAGTGGCGAAGGCGACTCCCTGGACCAAGATTGACGCTCAGGTGC
GAAAGCGTGGGTAGCAAACAGGATTAGATACCCTGGTAGTCCACGC
CGTAAACGATGTCAACTAGCCGTCGGCTCCAACTAAGGAGTCGGTG
GTGCAGCTAACGCATTAAGTTGACCGCCTGGGGAGTACGGTCGCAA
GACTAAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGTGGA
GCATGTGGTTTAATTCGATGCAACGCGAAGAACCTTACCAGCCCTTG
ACATGTCGAGAATCCCGTAGAGATATGGGAGTGCCGCAAGGAACTC
GAACACAGGTGCTGCACGGCTGTCGTCAGCTCGTGTCGTGAGATGTT
GGGTTAAGTCCCGCAACGAGCGCAACCCCTATCCCTAGTTGCCAGC
ACGTTATGGTGGGAACTCTAGGGAGACTGCCGGTGACAAACCGGAG
GAAGGTGGGGATGACGTCAAGTCATCATGGCCCTTATGGGCTGGGC
TACACACGTGCTACAATGGTTGGCACAGAGGGACGCAAGACCGCGA
GGTGGAGCAAATCCCAAAAAACCAATCGTAGTCCGGATTGGAGTCT
GCAACTCGACTCCATGAAGTCGGAATCGCTAGTAATCGCGAATCAG
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CATGTCGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCA
CACCATGGGAGTGGGTTGCTCCAGAAGTAGATAGCTTAACCGCAAG
GAGGGCGTTTACCACGGAGTGATTCATGACTGGGGTGAAGTCGTAA
CAAGGTAGCCGTAGGGGAACCTGCGGCTGGATCACCTCCTTAGATC
TGGAT

>4E2-98
AGAGTTTGATCCTGGCTCAGATTGAACGCTGGCGGTATGCTTAAGAC
ATGCAAGTCGAACGGTAACAGGTTAAGCTGACGAGTGGCGGACGAG
TGAGTAACGCGTGGGAATCTACCTTGTAGTGGGGGATAAGCCAGGG
AAACTTGGACTAATACCGCATACGCCCTAAGGGGGAAAGGCGCAAG
TCGCTATAAGATGAGCCCGCGTCTGATTAGGTAGTTGGTGGGGTAA
AGGCCTACCAAGCCGACGATCAGTAGCTGGTCTGAGAGGATGATCA
GCCACGTCGGGACTGAGACACGGCCCGGACTCCTACGGGAGGCAGC
AGTCGGGAATATTGGACAATGGGGGAAACCCTGATCCAGCAATACC
GCGTGTGTGAAGAAGGCCTGCGGGTTGTAAAGCACTTTCAGTTGGG
AAGATAATGACGTTACCAACAGAAGAAGCACCGGCTAACTCCGTGC
CAGCAGCCGCGGTAATACGGAGGGTGCAAGCGTTAATCGGAATTAC
TGGGCGTAAAGCGCACGTAGGCGGCCTGTTAAGTCAGATGTGAAAG
CCCCGGGCTCAACCTGGGAACTGCACCTGATACTGGGAGGCTAGAA
TCTGGGAGAGGGGAGTGGAATTTCCGGTGTAGCGGTGAAATGCATA
GAGATCGGAAGGAACATCAGTGGCGAAGGCGACTCCCTGGACCAA
GATTGACGCTCAGGTGCGAAAGCGTGGGTAGCAAACAGGATTAGAT
ACCCTGGTAGTCCACGCCGTAAACGATGTCAACTAGCCGTCGGCTC
CAACTAAGGAGTCGGTGGTGCAGCTAACGCATTAAGTTGACCGCCT
GGGGAGTACGGTCGCAAGACTAAAACTCAAAGGAATTGACGGGGG
CCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGATGCAACGCGAA
GAACCTTACCAGCCCTTGACATGTCGAGAATCCCGTAGAGATATGG
GAGTGCCGCAAGGAACTCGAACACAGGTGCTGCACGGCTGTCGTCA
GCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACC
CCTATCCCTAGTTGCCAGCACGTTATGGTGGGAACTCTAGGGAGACT
GCCGGTGACAAACCGGAGGAAGGTGGGGATGACGTCAAGTCATCAT
GGCCCTTATGGGCTGGGCTACACACGTGCTACAATGGTTGGCACAG
AGGGACGCAAGACCGCGAGGTGGAGCAAATCCCAAAAAACCAATC
GTAGTCCGGATTGGAGTCTGCAACTCGACTCCATGAAGTCGGAATC
GCTAGTAATCGCGAATCAGCATGTCGCGGTGAATACGTTCCCGGGC
CTTGTACACACCGCCCGTCACACCATGGGAGTGGGTTGCTCCAGAA
GTAGATAGCTTAACCGCAAGGAGGGCGTTTACCACGGAGTGATTCA
TGACTGGGGTGAAGTCGTAACAAGGTAGCCGTAGGGGAACCTGCGG
CTGGA

>4E2-105
TAGAGTTTGATCCTGGCTCAGATTGAACGCTGGCGGTATGCTTAAGA
CATGCAAGTCGAACGGTAACAGGTTAAGCTGACGAGTGGCGGACGA
GTGAGTAACGCGTGGGAATCTACCTTGTAGTGGGGGATAAGCCAGG
GAAACTTGGACTAATACCGCATACGCCCTAAGGGGGAAAGGCGCAA
GTCGCTATAAGATGAGCCCGCGTCTGATTAGGTAGTTGGTGGGGTA
AAGGCCTACCAAGCCGACGATCAGTAGCTGGTCTGAGAGGATGATC
AGCCACGTCGGGACTGAGACACGGCCCGGACTCCTACGGGAGGCAG
CAGTCGGGAATATTGGACAATGGGGGAAACCCTGATCCAGCAATAC
CGCGTGTGTGAAGAAGGCCTGCGGGTTGTAAAGCACTTTCAGTTGG
GAAGATAATGACGTTACCAACAGAAGAAGCACCGGCTAACTCCGTG
CCAGCAGCCGCGGTAATACGGAGGGTGCAAGCGTTAATCGGAATTA
CTGGGCGTAAAGCGCACGTAGGCGGCCTGTTAAGTCAGATGTGAAA
GCCCCGGGCTCAACCTGGGAACTGCATCTGATACTGGGAGGCTAGA
ATCTGGGAGAGGGGAGTGGAATTTCCGGTGTAGCGGTGAAATGCAT
AGAGATCGGAAGGAACATCAGTGGCGAAGGCGACTCCCTGGACCA
AGATTGACGCTCAGGTGCGAAAGCGTGGGTAGCAAACAGGATTAGA
TACCCTGGTAGTCCACGCCGTAAACGATGTCAACTAGCCGTCGGCTC
CAACTAAGGAGTCGGTGGTGCAGCTAACGCATTAAGTTGACCGCCT
GGGGAGTACGGTCGCAAGACTAAAACTCAAAGGAATTGACGGGGG
CCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGATGCAACGCGAA



GAACCTTACCAGCCCTTGACATGTCGAGAATCCCGTAGAGATATGG
GAGTGCCGCAAGGAACTCGAACACAGGTGCTGCACGGCTGTCGTCA
GCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACC
CCTATCCCTAGTTGCCAGCACGTTATGGTGGGAACTCTAGGGAGACT
GCCGGTGACAAACCGGAGGAAGGTGGGGATGACGTCAAGTCATCAT
GGCCCTTATGGGCTGGGCTACACACGTGCTACAATGGTTGGCACAG
AGGGACGCAAGACCGCGAGGTGGAGCAAATCCCAAAAAACCAATC
GTAGTCCGGATTGGAGTCTGCAACTCGACTCCATGAAGTCGGAATC
GCTAGTAATCGCGAATCAGCATGTCGCGGTGAATACGTTCCCGGGC
CTTGTACACACCGCCCGTCACACCATGGGAGTGGGTTGCTCCAGAA
GTAGATAGCTTAACCGCAAGGAGGGCGTTTACCACGGAGTGATTCA
TGACTGGGGTGAAGTCGTAACAAGGTAGCCGTAGGGGAACCTGCGG
TTGGAT

>4E2-106
ATCCTGGCTCAGATTGAACGCTGGCGGTATGCTTAAGACATGCAAG
TCGAACGGTAACAGGTTAAGCTGACGAGTGGCGGACGAGTGAGTAA
CGCGTGGGAATCTACCTTGTAGTGGGGGATAAGCCAGGGAAACTTG
GACTAATACCGCATACGCCCTAAGGGGGAAAGGCGCAAGTCGCTAT
AAGATGAGCCCGCGTCTGATTAGGTAGTTGGTGGGGTAAAGGCCTA
CCAAGCCGACGATCAGTAGCTGGTCTGAGAGGATGATCAGCCACGT
CGGGACTGAGACACGGCCCGGACTCCTACGGGAGGCAGCAGTCGG
GAATATTGGACAATGGGGGAAACCCTGATCCAGCAATACCGCGTGT
GTGAAGAAGGCCTGCGGGTTGTAAAGCACTTTCAGTTGGGAAGATA
ATGACGTTACCAACAGAAGAAGCACCGGCTAACTCCGTGCCAGCAG
CCGCGGTAATACGGAGGGTGCAAGCGTTAATCGGAATTACTGGGCG
TAAAGCGCACGTAGGCGGCCTGTTAAGTCAGATGTGAAAGCCCCGG
GCTCAACCTGGGAACTGCATCTGATACTGGGAGGCTAGAATCTGGG
AGAGGGGAGTGGAATTTCCGGTGTAGCGGTGAAATGCATAGAGATC
GGAAGGAACATCAGTGGCGAAGGCGACTCCCTGGACCAAGATTGAC
GCTCAGGTGCGAAAGCGTGGGTAGCAAACAGGATTAGATACCCTGG
TAGTCCACGCCGTAAACGATGTCAACTAGCCGTCGGCTCCAACTAA
GGAGTCGGTGGTGCAGCTAACGCATTAAGTTGACCGCCTGGGGAGT
ACGGTCGCAAGACTAAAACTCAAAGGAATTGACGGGGGCCCGCAC
AAGCGGTGGAGCATGTGGTTTAATTCGATGCAACGCGAAGAACCTT
ACCAGCCCTTGACATGTCGAGAATCCCGTAGAGATATGGGAGTGCC
GCAAGGAACTCGAACACAGGTGCTGCACGGCTGTCGTCAGCTCGTG
TCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCCTATCC
CTAGTTGCCAGCACGTTATGGTGGGAACTCTAGGGAGACTGCCGGT
GACAAACCGGAGGAAGGTGGGGATGACGTCAAGTCATCATGGCCCT
TATGGGCTGGGCTACACACGTGCTACAATGGTTGGCACAGAGGGAC
GCAAGACCGCGAGGTGGAGCAAATCCCAAAAAACCAATCGTAGTCC
GGATTGGAGTCTGCAACTCGACTCCATGAAGTCGGAATCGCTAGTA
ATCGCGAATCAGCATGTCGCGGTGAATACGTTCCCGGGCCTTGTAC
ACACCGCCCGTCACACCATGGGAGTGGGTTGCTCCAGAAGTAGATA
GCTTAACCGCAAGGAGGGCGTTTACCACGGAGTGATTCATGACTGG
GGTGAAGTCGTAACAAGGTAGCCGTAGGGGAACCTGC

>4E2-108
AGAGTTTGATCCTGGCTCAGATTGAACGCTGGCGGTATGCTTAAGAC
ATGCAAGTCGAACGGTAACAGGTTAAGCTGACGAGTGGCGGACGAG
TGAGTAACGCGTGGGAATCTACCTTGTAGTGGGGGATAAGCCAGGG
AAACTTGGACTAATACCGCATACGCCCTAAGGGGGAAAGGCGCAAG
TCGCTATAAGATGAGCCCGCGTCTGATTAGGTAGTTGGTGGGGTAA
AGGCCTACCAAGCCGACGATCAGTAGCTGGTCTGAGAGGATGATCA
GCCACGTCGGGACTGAGACACGGCCCGGACTCCTACGGGAGGCAGC
AGTCGGGAATATTGGACAATGGGGGAAACCCTGATCCAGCAATACC
GCGTGTGTGAAGAAGGCCTGCGGGTTGTAAAGCACTTTCAGTTGGG
AAGATAATGACGTTACCAACAGAAGAAGCACCGGCTAACTCCGTGC
CAGCAGCCGCGGTAATACGGAGGGTGCAAGCGTTAATCGGAATTAC
TGGGCGTAAAGCGCACGTAGGCGGCCTGTTAAGTCAGATGTGAAAG
CCCCGGGCTCAACCTGGGAACTGCATCTGATACTGGGAGGCTAGAA
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TCTGGGAGAGGGGAGTGGAATTTCCGGTGTAGCGGTGAAATGCATA
GAGATCGGAAGGAACATCAGTGGCGAAGGCGACTCCCTGGACCAA
GATTGACGCTCAGGTGCGAAAGCGTGGGTAGCAAACAGGATTAGAT
ACCCTGGTAGTCCACGCCGTAAACGATGTCAACTAGCCGTCGGCTC
CAACTAAGGAGTCGGTGGTGCAGCTAACGCATTAAGTTGACCGCCT
GGGGAGTACGGTCGCAAGACTAAAACTCAAAGGAATTGACGGGGG
CCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGATGCAACGCGAA
GAACCTTACCAGCCCTTGACATGTCGAGAATCCCGTAGAGATATGG
GAGTGCCGCAAGGAACTCGAACACAGGTGCTGCACGGCTGTCGTCA
GCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACC
CCTATCCCTAGTTGCCAGCACGTTATGGTGGGAACTCTAGGGAGACT
GCCGGTGACAAACCGGAGGAAGGTGGGGATGACGTCAAGTCATCAT
GGCCCTTATGGGCTGGGCTACACACGTGCTACAATGGTTGGCACAG
AGGGACGCAAGACCGCGAGGTGGAGCAAATCCCAAAAAACCAATC
GTAGTCCGGATTGGAGTCTGCAACTCGACTCCATGAAGTCGGAATC
GCTAGTAATCGCGAATCAGCATGTCGCGGTGAATACGTTCCCGGGC
CTTGTACACACCGCCCGTCACACCATGGGAGTGGGTTGCTCCAGAA
GTAGATAGCTTAACCGCAAGGAGGGCGTTTACCACGGAGTGATTCA
TGACTGGGGTGAAGTCGTAACAAGGTAGCCGTAGGGGAACCTGCGG
CTGGATCACCTCCT

>4E2-111
TCGGTACCCGGGCGAATTCCAAGCTTAGAGTTTGATCCTGGCTCAGA
TTGAACGCTGGCGGTATGCTTAAGACATGCAAGTCGAACGGTAACA
GGTTAAGCTGACGAGTGGCGGACGAGTGAGTAACGCGTGGGAATCT
ACCTTGTAGTGGGGGATAAGCCAGGGAAACTTGGACTAATACCGCA
TACGCCCTAAGGGGGAAAGGCGCAAGTCGCTATAAGATGAGCCCGC
GTCTGATTAGGTAGTTGGTGGGGTAAAGGCCTACCAAGCCGACGAT
CAGTAGCTGGTCTGAGAGGATGATCAGCCACGTCGGGACTGAGACA
CGGCCCGGACTCCTACGGGAGGCAGCAGTCGGGAATATTGGACAAT
GGGGGAAACCCTGATCCAGCAATACCGCGTGTGTGAAGAAGGCCTG
CGGGTTGTAAAGCACTTTCAGTTGGGAAGATAATGACGTTACCAAC
AGAAGAAGCACCGGCTAACTCCGTGCCAGCAGCCGCGGTAATACGG
AGGGTGCAAGCGTTAATCGGAATTACTGGGCGTAAAGCGCGCGTAG
GCGGTTTGGTAAGCGGGGTGTGAGATCCCCGGGCTCAACCTGGGAA
CTGCATCCCGAACTGCCAGGCTAGAGTATGATAGAGGAGTGTGGAA
TTTCCGGTGTAGCGGTGAAATGCGTAGAGATCGGAAGGAACATCAG
TGGCGAAGGCGGCACTCTGGATTAATACTGACGCTGAGGTGCGAAA
GCGTGGGGGAGCAAACAGGATTAGATACCCTGGTAGTCCACGCTGT
AAACGATGAGAACTAGCCGTTGGGCATCTTGAATGCTTAGTGGCGC
AGCTAACGCGATAAGTTCTCCGCCTGGGGAGTACGGCCGCAAGGTT
AAAACTCAAATGAATTGACGGGGGCCCGCACAAGCGGTGGAGCAT
GTGGTTTAATTCGACGCAACGCGAAGAACCTTACCTGGTCTTGACAT
CCTGCGAACGCTTCAGAGATGGAGTGGTGCCTTCGGGAGCGCAGAG
ACAGGTGCTGCATGGCTGTCGTCAGCTCGTGTTGTGAAATGTTGGGT
TAAGTCCCGTAACGAGCGCAACCCTTATCCTTATTTGCCAGCACTTT
GGGTGGGAACTTTAAGGAGACTGCCGGTGACAAACCGGAGGAAGG
TGGGGACGACGTCAAGTCATCATGGCCCTTACGACCAGGGCTACAC
ACGTGCTACAATGGGGCATACAGAGGGTTGCGAATCCGCGAGGTGG
AGCTAATCCCAGAAAATGTCTCGTAGTCCGGATTGGAGTCTGCAACT
CGACTCCATGAAGTCGGAATCGCTAGTAATCGCGAATCAGAATGTC
GCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACACCAT
GGGAGTGGATTGCACCAGAAGTAGGTAGCTTAACCTTCGGGAGGGC
GCTTACCACGGTGTGGTTCATGACTGGGGTAAAGTCGTAACAAGGT
AGCCGTAGGGGAACCTGCGGATGGATCACCTCCTTAGATCTGGATC
CCCTCT

>4E2-122
AGCTCGGTACCCGGGCGAATTCCAAGCTTAGAGTTTGATCCTGGCTC
AGATTGAACGCTGGCGGTATGCTTAAGACATGCAAGTCGAACGGTA
ACAGGTTAAGCTGACGAGTGGCGGACGAGTGAGTAACGCGTGGGA
ATCTACCTTGTAGTGGGGGATAAGCCAGGGAAACTTGGACTAATAC



CGCATACGCCCTAAGGGGGAAAGGCGCAAGTCGCTATAAGATGAGC
CCGCGTCTGATTAGGTAGTTGGTGGGGTAAAGGCCTACCAAGCCGA
CGATCAGTAGCTGGTCTGAGAGGATGATCAGCCACGTCGGGACTGA
GACACGGCCCGGACTCCTACGGGAGGCAGCAGTCGGGAATATTGGA
CAATGGGGGAAACCCTGATCCAGCAATACCGCGTGTGTGAAGAAGG
CCTGCGGGTTGTAAAGCACTTTCAGTTGGGAAGATAATGACGTTACC
AACAGAAGAAGCACCGGCTAACTCCGTGCCAGCAGCCGCGGTAATA
CGGAGGGTGCAAGCGTTAATCGGAATTACTGGGCGTAAAGCGCACG
TAGGCGGCCTGTTAAGTCAGATGTGAAAGCCCCGGGCTCAACCTGG
GAACTGCATCTGATACTGGGAGGCTAGAATCTGGGAGAGGGGAGTG
GAATTTCCGGTGTAGCGGTGAAATGCATAGAGATCGGAAGGAACAT
CAGTGGCGAAGGCGACTCCCTGGACCAAGATTGACGCTCAGGTGCG
AAAGCGTGGGTAGCAAACAGGATTAGATACCCTGGTAGTCCACGCC
GTAAACGATGTCAACTAGCCGTCGGCTCCAACTAAGGAGTCGGTGG
TGCAGCTAACGCATTAAGTTGACCGCCTGGGGAGTACGGTCGCAAG
ACTAAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGTGGAG
CATGTGGTTTAATTCGATGCAACGCGAAGAACCTTACCAGCCCTTGA
CATGTCGAGAATCCCGTAGAGATATGGGAGTGCCGCAAGGAACTCG
AACACAGGTGCTGCACGGCCGTCGTCAGCTCGTGTCGTGAGATGTT
GGGTTAAGTCCCGCAACGAGCGCAACCCCTATCCCTAGTTGCCAGC
ACGTTATGGTGGGAACTCTAGGGAGACTGCCGGTGACAAACCGGAG
GAAGGTGGGGATGACGTCAAGTCATCATGGCCCTTATGGGCTGGGC
TACACACGTGCTACAATGGTTGGCACAGAGGGACGCAAGACCGCGA
GGTGGAGCAAATCCCAAAAAACCAATCGTAGTCCGGATTGGAGTCT
GCAACTCGACTCCATGAAGTCGGAATCGCTAGTAATCGCGAATCAG
CATGTCGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCA
CACCATGGGAGTGGGTTGCTCCAGAAGTAGATAGCTTAACCGCAAG
GAGGGCGTTTACCACGGAGTGATTCATGACTGGGGTGAAGTCGTAA
CAAGGTAGCCGTAGGGGAACCTGCGGCTGGATCACCTCCTTAGATC
TGGA

>4E2-126
CTCGGTACCCGGGCGAATTCCAAGCTTAGAGTTTGATCCTGGCTCAG
ATTGAACGCTGGCGGTATGCTTAAGACATGCAAGTCGAACGGTAAC
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AGGTTAAGCTGACGAGTGGCGGACGAGTGAGTAACGCGTGGGAATC
TACCTTGTAGTGGGGGATAAGCCAGGGAAACTTGGACTAATACCGC
ATACGCCCTAAGGGGGAAAGGCGCAAGTCGCTATAAGATGAGCCCG
CGTCTGATTAGGTAGTTGGTGGGGTAAAGGCCTACCAAGCCGACGA
TCAGTAGCTGGTCTGAGAGGATGATCAGCCACGTCGGGACTGAGAC
ACGGCCCGGACTCCTACGGGAGGCAGCAGTCGGGAATATTGGACAA
TGGGGGAAACCCTGATCCAGCAATACCGCGTGTGTGAAGAAGGCCT
GCGGGTTGTAAAGCACTTTCAGTTGGGAAGATAATGACGTTACCAA
CAGAAGAAGCACCGGCTAACTCCGTGCCAGCAGCCGCGGTAATACG
GAGGGTGCAAGCGTTAATCGGAATTACTGGGCGTAAAGCGCACGTA
GGCGGCCTGTTAAGTCAGATGTGAAAGCCCCGGGCTCAACCTGGGA
ACTGCATCTGATACTGGGAGGCTAGAATCTGGGAGAGGGGAGTGGA
ATTTCCGGTGTAGCGGTGAAATGCATAGAGATCGGAAGGAACATCA
GTGGCGAAGGCGACTCCCTGGACCAAGATTGACGCTCAGGTGCGAA
AGCGTGGGTAGCAAACAGGATTAGATACCCTGGTAGTCCACGCCGT
AAACGATGTCAACTAGCCGTCGGCTCCAACTAAGGAGTCGGTGGTG
CAGCTAACGCATTAAGTTGACCGCCTGGGGAGTACGGTCGCAAGAC
TAAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGTGGAGCA
TGTGGTTTAATTCGATGCAACGCGAAGAACCTTACCAGCCCTTGACA
TGTCGAGAATCCCGTAGAGATATGGGAGTGCCGCAAGGAACTCGAA
CACAGGTGCTGCACGGCTGTCGTCAGCTCGTGTCGTGAGATGTTGGG
TTAAGTCCCGCAACGAGCGCAACCCCTATCCCTAGTTGCCAGCACGT
TATGGTGGGAACTCTAGGGAGACTGCCGGTGACAAACCGGAGGAAG
GTGGGGATGACGTCAAGTCATCATGGCCCTTATGGGCTGGGCTACA
CACGTGCTACAATGGTTGGCACAGAGGGACGCAAGACCGCGAGGTG
GAGCAAATCCCAAAAAACCAATCGTAGTCCGGATTGGAGTCTGCAA
CTCGACTCCATGAAGTCGGAATCGCTAGTAATCGCGAATCAGCATG
TCGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACACC
ATGGGAGTGGGTTGCTCCAGAAGTAGATAGCTTAACCGCAAGGAGG
GCGTTTACCACGGAGTGATTCATGACTGGGGTGAAGTCGTAACAAG
GTAGCCGTAGGGGAACCTGCGGCTGGATCACCTC





