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[CEREINTE, KRR —T U —DERIZEY. 7/ LRT—LTHHROT Y
TVIZEYBONEESHOEBEEFOI VNI EOHEEICEY  DIBERZERT S &
MEBEICH 2Tz, LAL., ZOMEB/NEZ—VIXEHICHY . TOMREEICX Y M
BR3P ERNTEEIN. TRTOHAE THBRZEZRFAT ZDEERICIEFAETH
%5, TIT, BEVTALBE (T—FR LTV THE) IT&Y. BEALGHEEDERT
ZERL. M DELEC LY SHEOSIERIERERYIBRYT C &ITL D ELHDIBEE
ERDRBIEDRFAZITHE = COAEIZEY EDBEFAPBERERIKELFE
LTWWAhZa5flid S &HalgE& Lo T,

1. [FLC®HIC

KR — T o= EAINTEBST — 22T 27 ) (i) LTHEzar T
A 7 &ICIT, T LB, BARFELYIOMEN T — 2 2 ATk (LSRR
EER T A Z LA T, I XIE, B A ED 18S yRNA °X ha RUT 5 A
REDEINZ TR SN TELER . KR —F =D 7 —ZIZ LV &T ) A
BB L~V T O 2 AERL L, BIERI 7R T — & &2 O T2 (L DT A ATREIC 72 D, L
MU, 27 LI N THREZERT 201%, 7/ DRSO T o b DS
RIEVE, 215 DMAE DR 8 2% 2 5 LW IR AT OELSF — & BNIFEET
%5, A, RNA-Seq (iR —74 ¥ —% A= ERAORBUN) L vBEoni
BEFEST — 2 2 AT, 2o OMEE 2K D BIEL B T OMEE 2 L
T. RNA-Seq (KA —4 v —Z AW TR B BT IC X v ESNIl#Es
FWINT =2 HNT, v VFTAT T4 A FEITRD, DI EERT D E 09
BEZR VIR L, Z OBE TRl SN M a2 R T 5 2 L 2l A iz,
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2. MBEBIUAE
SEEERICAVEBETFEH
WAL > — 7 % —Hi-Seq % F\\C 28 Fl¥E O I % A W FE 0 8 7 00 5 B AT
(RNA-Seq) #1777V V7 k Velvet X *Oases # W\ CTX 7oz
4 7 OMEOHEUMZ S RN L2 447 O #E 1A %2 v T MAFFT &
trimAL ZHWTER LIV FIANT TA L A b DT 7 A4 v & VTG LTz,
T, 28 FHHOUTRAEMFEO ALY (7 LA XH) 100M M%) 7255 RNA %
FRL, A vt Yy —RNA OMGEMBLIIIFNT 21772 > 72, BRIKIZOW T, K 100
~150 ¥ H &, #2000 7 ~5000 7 U — ROEHT — % 2 157-, iz, Hxic7 e
7V (BFIRE) (EEEITV, TRENET 0T 0 7 EERSOH) 257, Z
Nx, ~VFINT T4 A vV 7 by =7 MAFFT & TrimAL % flVW T L EHHES
(FVFTNT FTA A N) EBITRoT7,

HEEHIDEREETHILOKICK 5ER :
447 [HOBEF D 1 Bl FE2BINT AT OHKIEL, R-3.02I12XVUTD LI
FHE L. 447 AFET D,

> choose(447,1) # 447 [HOE LD 1 BImF 28R
[1] 447

447 HOBBE D 2 BEFETEERRTHIMATOHT. LT X ) IR
100,128 fAFF/ET D, £/, 44THOBELE TS 3B FE T, 4 B FE TEEIRT
LAGEOEIT, LLTOXOICERE L, £ £ 14,886,143 i, 1,656,133,808 {17
T %,

> choose (447, 1) +choose (447, 2) # 2 &{nF % &R

[1] 100128

> choose (447, 1) +choose (447, 2) +choose (447, 3)

[1] 14886143 # 3EEFEER
> choose (447, 1) +choose (447, 2) +choose (447, 3) +

choose (447, 4) # 4EEFEER
[1] 1656133808 <- 4 [EIL N THREE (ZA T HEEFZERC)
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447 OB T 1 END 447 fJE TT R CEBEIRT HMETOHIE. IFD LD
IZEFE L. 6.109568e+99 (HFE{ET 5,

> choose (447, 1) +choose (447, 2) +choose (447, 3) +. . . .. +choose (447, 447) # 447 E{cF
#ER
[1] 6.109568e+99

Z 2 TlE. 6.109568e+99 & 350 DA T DA OEITKIET DB n12%F L Tk
EAERNT D Z EIFBEL LT, RA[RETHDLD T, M4THOBLETND, 4 BI5TET
BT DA OKICHYS T 5 1,656,133,808 A DG FDMAEEDOHF NG, T H
NEIEIC R T o F KIS T DB T 2R E  IEKER Y 7 N RAXML % VW Th
I VERL 2 MR VIR U, Fei e I A B2 2 & & LT,

447 [HOFAED D 4 [HO¥F %8I 5 1656133808 fil DAL GHHFNL, LLTF D K
972 Perl A7 V7 M EHWTIER LT,

#!/usr/local/bin/per |

use strict;

use warnings;

our $n = 447;

our $f = 0;

flex(C", 1, $n) if $f;

for(my $r = 1; §r <= $n; $r++) {

flex(C', 1, $r);
}
sub flex{
my (§c, $begin, $r) = @_;
if¢r == 1){

for (my $i = $begin; §i <= §n; $i++) {
print “$c$i¥n”;
}
return;

lelse{

$r—;
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my $end = $n - $r;
for (my $i = $begin; $i <= $end; §i++) {
flex("$c$i,”, $i + 1, $r);

WIZ, RICEDLLFD X 912 1656133808 fH DI > 6 —FEELE &2 R /E S, £
SInd 5% 5% Eitd Perl A7 U 7 b TIER L2 /AT 550 H#IR L=,

> runl <= round (runif (100000, min = 1, max = 1656133808))

447 HOBAR T2 5 ZHICHIET 2 F S DBIL T ZBRNTEI VT INT T4 A |
AW T, RAXMLIZ XV 43l % VERR L 7=,

RESEER BLBISHIE T 255
81571247 5,121, 150, 372
365913044 |:> 21,29, 176, 229
1023396239 95, 160, 302, 413
644416555 51,199, 232, 430

BRLULEZ7SAVAVMIKBTBERERETFRAMNE—VADER :
~IVTFTINT T A A NI, EMBOSS-6.4.0 @ seqret B#% H\ T fasta X7 7
A VB phylip FER 7 7 A V~ZEH L, RAXMLIZ KV 3 IkX & 1Bk L=, b7
ST, L FICRT L2 ROKOR S ERTHESCTL SR A->TB VU TFO X S 724
MR RTH LN, IO EREFMART ¥ A MR — BB LTz,

==> RAXML bestTree.out <== # RAXML @ H /i 541
(((x:0.00531404813722460411,b:0.00582680929801783314):0.025971266250438409
39,(m:0.03645324955994154459,((:0.02130122160079299734,2:0.031447907657455
42060):0.00424151281867054565,u:0.02948686769656536782):0.020403600469400
21752):0.01521774994899611003):0.00840806219060770237,((((z:0.3434476718995
4156228,(t:0.14262613954560879326,1:0.09611024306570406517):0.124827271887
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54781655):0.17738679389459199864,(((q:0.09220903636333667441,¢:0.0784974040
2964605623):0.02162213710044687265,(((((€:0.02209622018870339294,k:0.028932
83119099681472):0.00897154535047478552,p:0.08526167426794276083):0.013931
93949473354662,(:0.01318356630444799359,(n:0.01952490523202302791,&:0.016
93127308779425119):0.00813604928815400003):0.07817988855466992404):0.0226
3432315084732208,(r:0.04590445767519640841,h:0.04637315388999797144):0.038
65318679664145329):0.00789191373814705256,(v:0.03284611917996409919,d:0.02
250210568318532570):0.17923032798411692168):0.01001049487098192720):0.103
25734189742048763,(y:0.20086249354886381857,(j:0.18321752975378832740,#:0.2
0967985390326032702):0.12992858329809614526):0.01880523845322217696):0.03
857414591748902638):0.06620101031901222399,(0:0.03854648520093560682,5:0.0
3552704927452698946):0.12706855170728659221):0.05630830036902149949,w:0.1
3933629626394547496):0.07157780409461377003,a:0.03782021720159066402):0.0;

==> RAXML_bestTreeSUMMARY.out <== # LI 7-fiF L3I 2 —
(((x,b),(m,(G,2),w)),((((z,&,1),((g,0),((((e,k),p),(f,(n,&))),(r,h)),(v,d))),(y,G,#))),(0,s)),w)

,a)

3. AITHRR

BEAMH Lo~ VT TAT T4 0 A2 MK D0 RIER & (el bk 0 5 L, 4£5+
T 52 LI L0 Rk XA G 7, GFF 200 BIOFEITEIT/20 185 EINLLTFD L 95
IR AT X — I X2 — T 15 BRI~ A e IR E — 2 Th o T,

AT —TENER/INE—
(((x,b),(m, ((1,2),w)),((((z,(t,1),(((q,0),(((((e,k),p), (£, (n,&))), (r,h),(v,d))),(y,G.#)),(0,9),w)

,a)

VA TR/ —
(((x,b),(m,((4,),w)),((((z,(t,1),(((q,0),((v,d),((((e,k),p), (£, (n,&))), (r,0))),(v,G.#)), 0,8)),w)

,a)

200 [EDFITD 9 B A V¥ =R A 2 v — 72 3N 2 — o TR N8BS F
(T BERR~ D F 52N S WA (357 B T) T, ~A F—RpER N2 —2 T
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BROITZBAGE I DI KER~DF SR E W EL T (BT Ba1) THDHEEX LN,
W7 DR — 2 TR DG TFIE, EIMONRE = TRMNDEETF LY, AV v —
BER— o TRPANEBIE T OHE, FHEEIXLV &L v A T =R <%
— U TCHRMINTEEETFOSE, FHEEFLIVERNEB X O, v A F—7 oI %
— U TCORBRPNT FERKERICFEEORmWE B 2 b b & LT, BsF 105,
106 (LA b, #EE 2 [|), 7. 40, 42, 77, 267, 283, 331, 344, 388, 411 (VL E,

BEFE 1[E) ARESNTZ, £o, AV v — 720 K8 & — o CREREIBR DL 72 53 I8 AR
RICHGEDRWEEX DN DEE L LT, 108, 167 (Ll HE618), 57, 71,
78. 174, 180, 326, 341, 401 (PLb, BETE]) RENV AT vy T Shiz,

4, FLOH KR

FUTANRIECL DT — ATy T TEERZICHIE LB T HORSF#E
b LT HE R R (X)) AR 2 kAN Le, £z, M L7c@is+
DIEDIENT 25 | SIEHERICF G EO/mOER T, FHEOKRWEETFEZY X BT
T THIENARETH T,

E

AWFZEIT, GBI E R IR TRYRT ) ARFHEBICB T2 AMER T 1 7T 4
DIV R LTz, RAMER T 07T 2B L TCIHBENEEEHEERI AL B
WelZWie 7 m 7T MK O FRE LR FEER&SEE LA FEAE, oo Z
XEEWTCHBEOKAET 7077 MBS U FARERIESH - LET, £/ K
WRIZAARE 2 —Lby bRy H—F (BR) OFHE#KY v — X2k L Amazon Web
Services, Inc.® AWS in Education Grant award @ #2112 KV i L 7=,

ZE Xk
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