MinimalMarker on web ¥ = = )7 JL
HAZEM 1.1 2023F7512H

N Xy B
SEONHR L > X — - BEAZE T ERPT

BH 8

mikan@ml.affrc.go.ip



mailto:mikan@ml.affrc.go.jp

MinimalMarker on web D&

MinimalMarker on Web CHEHNT ] BE 7%
T — X

ANT —2ER EDER

ANT—RT7H+—~<v b HEM
v —h— (XFFH)

ANT—R7+—<v Ml 1 HEMH
~—h— (HER)

ANT =27 x—=<v Ml B4
N—7h—

BRIEFIR

MinimalMarker on web®D #* "> 3 >

10.
11.
12.
13.

14.
15.
16.
17.
18.
19.
20.
21.

I 7 a v DIEEFE-Y, N
BNTERFDRRERALT T b
A LT b EEEY D%

F 7 ary-mEFERLI-GEOE
A5 ]

HH T — 2B
Hh T — 2
HhT— 265
51F

H1FHE

BE
BRWEHEE

MinimalMarker on web ¥~ = 2 7L D EFE

T 74 NDGE
—~VvADIHE

—ndDIFE



1. MinimalMarker on web D%

AKY A ~TlE, MinimalMarker D HT %% Web_E
TiT>TWE 9. MinimalMarkerld, Z# D 5iE
ICHEBEEY—h—%FERAL (Bon/Z8 T —
SXH o, BB BT IO DERIMD T —
h—ty bZziEgHTsayE2—%27077 A
TTY. NREVIZBEHREYEDOATY, 7
072 Lldperl A7 U 7 F TEHAQNTWET,




2. MinimalMarker on Web CREMTRIBEL T — &

YWREY T _BERDOHA T,
HEEY—H—, BET—H—DOBEFAE PBIT XS,
B FREIZASCHIXFETERINTWEZ EAEFX L WTT,

ERFHEOKRLHNILUTOEBY TT. XFHIE ‘A, SSRD K
D IREUER 1 ‘120/200, BN —H— 1 +R L.

5.  Web_E®MinimalMarkerld, CSVZE7=idxls/xIsxx A7 7 AL &
L £79.

6. T—XI& 13B - 11TBI(ZVariety' £ i A L, ZDAEICHIESR
BmaxEdm L 9. 27EUREEE, 17IHICY—Hh—% %z L,
ElIlx—h—EBFRE%zdm L ET. ML, KxZ27/LD
AN7F—~vy MllzSBL T 7230,

7. AAT77ANLBELT, by T7TR=Ihnl)vyanf=4r7
IWT—REZELISE W,

W Nhoe



3. ANT—RERR EDEE

A)

B)

C)

A) XFFN DI NE B) KXF - IWNXFDOX5HIC) BE~Y—H—

XZFZH DA - MinimalMarker on webld, E=FR'AB'E'BA'Z £ 5
EBETFREELTHILET. 7=72L, BROF T 3> [-g] ZONIC
3HE, 'ABEBADKRIZE LEHA, —MRAYICIE, 'AB' & 'BA' (X7
LAEWLWDT, 774/ KZE-gONTT,

ANF ENXFDXF] : MinimalMarker on weblZ KX F & /WX F % X
AMLEEA. LHL, FHLAWI S —%EIT57-0I2, Ebohic
F—9 22 ENEF LT,

BE~Y—H— BTN —DOELTEEEMTHIENTEET.
7=7=L, FEDPLETYT. ZDIFE, MinimalMarker on webld, fmiE
B TCIRNRTOELFEIN L TWEINE I E2BETHIEIXTE
FHA. TDRSH, ZOEEITI—Y—BITITONELHY £,



4 ANHh7T
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Variety,Akatsuki,Yuuzora,Saotome,Yoshihim
e,Masahime,Akizora,Natsutome,Gyousei,K
ouyou Hakutou,Ookubo

M1a,AB,BA,BB,AB,AA,AA,AB,BA,AA,AB
M4c,BE,EB,BD,CE,EC,AE,CE,BE,CE,BC
Mé6a,AC,CA,BC,AC,CA,AC,CA,AC,CD,CD
M12a,AB,BB,AB,AB,AB,AB,AB,AB,AB,AB
M15a,CC,CC,BC,CC,CC,AC,CC,CC,CC,CC
MAOO6b,AA,AA,AB,AAAAAAAAAA AAAA
MAO0O7a,AC,CA,AA,CC,CD,CC,CA,AC,BB,AC
MAO13a,AC,AC,BD,AC,AC,AB,AC,AC,AC,AC
MAO14a,DD,DD,AD,CD,DD,DC,CD,DD,BD,CD
MAO15a,AA,AD,BC,AA,AD,AC,AA,AA,AD,AC

xls/xIsx

T— R DFBAIE AR T 5720 [Varietyl] 2T ELATH I &

aRlE %
Va::ety Hara Yoshi | Kanba Yui Okitsu J Ejiri Fuchu | Mariko | Okabe |Fujieda
wara ra

M1 Ab Ab bb Ab AA AA Ab Ab AA Ab
M2 BE | BE | BD | CE | CE | AE | CE | BE | CE | BC
M3 |JAC | AC | BC | AC | AC | AC | AC | AC | CD | CD
M4 ||AB | BB | AB | AB | AB | AB | AB | AB | AB | AB
M5 flcc | cc | BC | cCc | cc | AC | cCc | cc | cCc | cC
M6 AA | AA | AB | AA | AA | AA | AA | AA | AA | AA
M7 |JAC | AC | AA | CcC | CcD | cC | AC | AC | BB | AC
M8 |JAC | AC | BD | AC | AC | AB | AC | AC | AC | AC
M9 pb | oD ||AD || cD | DD | cD | ¢cD | DD | BD | CD
MX AA | AD | BE | AA | AD | AC | AA | AA | AD | AC
S S
v—h—% BxTi

T—XIETIL

77Xy MEICHEN, FHEHI I —Z2E#T 570, AXENINXFOELLMZERL TIZI W,
¥, T—AHDRR—RIFHIBRLTLESI WL,
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Csv

xls/xIsx

Variety,Akatsuki,Yuuzora,Saotome,Yoshihime,Masahime,Akizora,Natsutome
,Gyosei,Kouyou Hakutou,0okubo

M1a,80/84,80/84,84/84,80/84,80/80,80/80,80/84,80/84,80/80,80/84
Mdc,78/94,78/94,78/88,80/94,80/94,74/94,80/94,78/94,80/94,78/80

M6a,193/197,193/197,195/197,193/197,193/197,193/197,193/197,193/197
,197/201,197/201

M12a,177/195,195/195,177/195,177/195,177/195,177/195,177/195,177/19
5,177/195,177/195

M15a,136/136,136/136,132/136,136/136,136/136,116/136,136/136,136/13
6,136/136,136/136

MAOQ06b,295/295,295/295,295/301,295/295,295/295,295/295,295/295,295/
295,295/295,295/295

MAO007a,111/133,111/133,111/111,133/133,133/135,133/133,111/133,111/
133,121/121,111/133

MAO013a,197/213,197/213,211/227,197/213,197/213,197/211,197/213,197/
213,197/213,197/213

MAO014a,167/167,167/167,150/167,163/167,167/167,163/167,163/167,167/
167,160/167,163/167

MAO015a,178/178,178/263,180/185,178/178,178/263,178/185,178/178,178/
178,178/263,178/185

—_

I —

XDORBMUBZRBT 570 [NT7ITT 4] ZdRATEHIL

g

Variety

Yoshiwara

Kanbara

Okitsu

Mariko

Fujieda

M2 78/94 78/94 78/88 80/94 80/94 74/94 80/94 78/94 80/94 78/80
M3 193/197 | 193/197 | 195/197 | 193/197 | 193/197 | 193/197 | 193/197 | 193/197 | 197/201 | 197/201
M4 177/195 | 195/195 | 177/195 | 177/195 | 177/195 | 177/195 | 177/195 | 177/195 | 177/195 | 177/195
M5 136/136 | 136/136 | 132/136 | 136/136 | 136/136 | 116/136 | 136/136 | 136/136 | 136/136 | 136/136
M6 295/295 | 295/295 | 295/301 | 295/295 | 295/295 | 295/295 | 295/295 | 295/295 | 295/295 | 295/295
M7 111/133 | 111/133 111/1lh 133/133 | 133/135 | 133/133 | 111/133 | 111/133 | 121/121 | 111/133
M8 197/213 | 197/213 2]?7227 197/213 | 197/213 | 197/211 | 197/213 | 197/213 | 197/213 | 197/213
M9 167/167 | 167/167 | 159/167 | 163/167 | 167/167 | 163/167 | 163/167 | 167/167 | 160/167 | 163/167
MX 178/178 | 178/263 | 189/185 | 178/178 | 178/263 | 178/185 | 178/178 | 178/178 | 178/263 | 178/185
= 1

N_h—E EE T A
SSR7: & DHERI T — 2 Di5E, BEFRIF/ XYY £9. F
7=, FHIEHI 7 —%ElT57-8, #EIZFRIETEH L T
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Variety,Akatsuki,Yuuzora,Saotome,Yoshihim
e,Masahime,Akizora,Natsutome,Gyousei,K
ouyou Hakutou,Ookubo Variety Okitsu | Ejiri Mariko
M1a,+,-,-,+,+,+,+,-,+,+ M1 + + + + + + +

M2 + + + + +
M4CI-I+I-I+I+I+I+I-I A

M3 + + + + + + + +
M6a,+,+,-,+,+,+,+,+,+,+ M4 + + + + + + + + +

M5 + + + + + + + + +
Mlzal+l-l+l+l+l+l+l+l+l+ A I

M6 + + + + + + + + +
M15a,+,+,-,+,+,+,+,+,+,+ M7 + + + + + + +

M8 + + + + + + + + +
MA006bI+I+I+I+I+I+I+I+I+I+

M9 + + + +
MA007al+I+I+I+I-I+I+I+I-I+ MX + + - + .t + - + + +
MAO13al+l+l_l+l+l+l+l+l+l+ * e ;I-

~—h—% pI=K viuw ot
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CSV

XD

Variety,Akatsuki,Yuuzora,Saotome,Yoshihim
e,Masahime,Akizora,Natsutome,Gyousei,K
ouyou Hakutou,Ookubo

M1a,#,BA,BB,AB,AA,AA,AB,BA,AA,AB
M4c,BE,#,BD,CE,EC,AE,CE,BE,CE,BC
Mé6a,AC,CA,#,AC,CA,AC,CA,AC,CD,CD
M12a,AB,BB,AB,AB,AB,AB,AB,AB,AB,AB
M15a,CC,CC,BC,CC,CC,AC,CC,CC,CC,CC
MAOO6b,AA,AA,AB,AA,AA AAAAAAAAAA
MAO0O07a,AC,CA,AA,CC,CD,CC,CA,AC,BB,AC
MAO13a,AC,AC,BD,AC,AC,AB,AC,AC,AC,AC
MAO14a,0D,DD,AD,CD,DD,DC,CD,DD,BD,CD
MAO15a,AA,AD,BC,AA,AD,AC,AA,AA,AD,AC

X7 F—<v Ml
—HHARRKL TV B

xls/xIsx
Variety Hara Yoshi Kanbara Yui Okitsu Ejiri Fuchu Mariko | Okabe Fujie
wara da
M1 # || A | BB | AB | Aa | Aa | aB | B | Aa | aB
M2 | BE i BD | ce | ce | A | ce | BeE | cE | BC
M3 | AC | AC |_‘#_| ac | ac | ac | ac | ac | co | cp
me | A | BB | AB | a8 | aB | aB | AB | AB | AB | AB
ms | cc | cc | o [ cc | cc | ac | cc | cc | cc | cc
me | A | aa | AB [ ma | aa | A | oaa | Aaa | aa | aa
M7 | ac | ac | Aan [ cc | co | cc | ac | ac | BB | AcC
mse | ac | aAc | 4o | ac | ac | a8 | ac | ac | ac | ac
mo | oo | oo | Ao [ co | oo | co | co | oo | BD | cp
mx | aa | ap | dc | aa | aD | ac | aa | ma | aD | Ac
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8. B#1FFIE

Minimal Marker

A computer program to detect the minimal marker set to identify all cultivars from a DNA marker genotype table obtained by applying cultivar identification markers to many cultivars

Initially, the default analysis is recommended. In case of timeout, refer to the manual (English, Japanese).
Data

O Upload file (csv/xls/x1sx)
Sample data

Options (Specifying multiple options may produce unexpected results, so please verify your results.)

Upload file / Use sample data 771 EER 77 1ILKRBRR

Algorithm

0: enumeration method [slow]

) =] =
11 Branchand bound. [fast] 0: enumeration method [slow] X*}J ‘i’ T 7 7]—

"M | (default) O 1: branch and bound [fast]

2: greedy algorithm )l/ I\ @ﬁn 7& ;FD\
Use when a timeout occurs in -ml (default) mode. It is not guaranteed to be the minimal marker set and to 4

2: greedy algorithm output all minimal marker sets. However, it outputs a sufficiently small number of marker sets that identify
all the cultivars in a short time.

#goHLET
3 AT avHE

Number of markers identifying all
2-cultivar combinations

1: 1
| 1t (default) T B
2: In the minimal marker set, for any combination of two cultivars in a given genotype table, the marker set is ‘EE?R l/ i j—
organized so that there is at least one marker that identifies the two cultivars. This "at least one marker" l/; .
n: (max: 5) can be changed to "at least two markers" by setting -w2 . 2 or more can also be specified. — L
2 Ignore order of characters When '-g' is turned on, genotypes 'AB' and 'BA' are considered to be the same genotype. Not case sensitive, Consider the order of ; 7 71— ) l\ 0) i
9 (default: '-g') but case-sensitive is preferable to avoid unexpected errors. genotype strings i \%\:‘:% A= %
’z\ E
0: arithmetic operation [slow] gu= Tﬁ

1: Bitwise operation [fast]

1: bit ti (£ 0: Arithmetic operation
(default) : bit operation ast]

[slow]

A

— N

N >
ZENTETET.
Replace a missing value (default: | '#' is used when genotypes has a missing value. It is not guaranteed to be the minimal marker set and to Replace a missing value with O: ~ =
none) output all minimal marker sets. N 7 7 / 3 / 0) o

Identify specified cultivar(s) —_

from oythnp: cultivars Eﬂ C\_. O L A\ T Lj:,

Specify the cultivar(s) to be N

distinguished from other < a7 Jé‘j =

cultivars. =
-v | Specify the numerical value of |Outputs minimal marker set(s) to identify specified cultivars and other cultivars 73 -

the order of the cultivars (Example: 3 or 3,4) L, T < 7L: é L\.

(columns) in the genotype

table.

Multiple entries can be

specified.

[mm}
2RSS

-s Number of markers start searching (default: 1, max: 30) 1 <5

Specify the marker(s) the user
wants to use
Specify the numerical value of
-n the order of the markers Outputs a minimum marker set(s) that includes the specified marker(s)
(lines) in the genotype table. (Example: 3 or 3,4)
Multiple entries can be
specified.

By default, MinimalMarker does not stop analyzing until all minimal marker sets are detected. However, if
the computation time becomes too long, it times out. To avoid this, specify the number of output minimal

marker sets. (Example: 10) ﬁn 719? —_ /=
Print data table / Search 4- '—'F % gé'fj— [/

i (default: Search) Reset Print only Print and Search Search i I

| 9
R RIgER O E D E BT A EITLE T

Specifies the number of outputs
of the minimum marker set
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Options |Argument Description
Algorithm
et [sIow] .............................................................................
s [fa st] (de o .) ......................................................................
e s e, e Use whenat|meoutoccurs |nm1(defau|t)mode|t|snot gua ra nteedtobethem|n|ma|marker set .....
2: greedy algorithm and to output all minimal marker sets. However, it outputs a sufficiently small number of marker sets
that identify all the cultivars in a short time.
Number of markers IHentiying all 2culvar comBInatoms
B,
-wW 2: In the minimal marker set, for any combination of two cultivars in a given genotype table, the marker
set is organized so that at least one marker identifies the two cultivars. This "at least one marker" can
n: be changed to "at least two markers" by setting -w2 . 2 or more can also be specified.
Ignore order of characters (default: '-g' is ON) When '-g' is turned on, genotypes 'AB' and 'BA' are considered to be the same genotype. Not case-
E Genotypes 'AB' and 'BA' are considered to be the same genotype sensitive, but case-sensitive is preferable to avoid unexpected errors.
Operation method
-b 0: arithmetic operation [slow]
1: Bitwise operation [fast] (default)
L. #'is used when genotypes have missing values. It is not guaranteed to be the minimal marker set and
-k Replace a missing value (default: none) .
to output all minimal marker sets.
Identify specified cultivar(s) from other cultivar
Specify the cultivar(s) to be distinguished from other cultivars.
-v Specify the numerical value of the order of the cultivars (columns) in the genotype Outputs minimal marker set(s) to identify specified cultivars and other cultivars
table.
Multiple entries can be specified.
-s Number of markers start searching (default: 1)
Specify the marker(s) the user wants to use
-n Specify the numerical value of the order of the markers (lines) in the genotype table. Outputs a minimal marker set(s) that includes the specified marker(s)
Multiple entries can be specified.
By default, MinimalMarker does not stop analyzing until all minimal marker sets are detected.
-l Specifies the number of outputs of the minimal marker set However, if the computation time becomes too long, it times out. To avoid this, specify the number of
output minimal marker sets.
" Print data table / Search (default: Search) See Table 2 in Fujii et al. 2013 Journal of Bioinformatics and Computational Biology 11(2):1250022 for

"print data".

10



10. 7> 3 v DIBEF

-V, -N

RIE D anf& 7z D fniE A o &5 5 (21T,

TBEEd 5L,
[2,10] &%V £9.

(vl 7> aveE@FERLEY. REEZBET 512,
(s> Z5] %

(2] ZEL £9. BEUEELAIRET,

ZDOmEDNHDINDESE, BODNEBRWTHZL2LSICBELXT. HIZI,

(o Z2n] & [BUT] X

A

[-n] 7> avz(E
51— %TE’ET AHZ L 7f)§ Variety | Hara tvoasr:i Karr;ba Yui | Okitsu | Ejiri | Fuchu [ Mariko | Okabe |Fujieda
ééiz%/z\&ﬁ ;? 11| w1 | AaB | B [ BB | AB | AA] Aa | AB | AB | AA | AB
H—PEE XTI 5| M2 | BE | BE | BD | CE | CE | AE | CE | BE | CE | BC
TEES (LETER 3| M3 | Ac | AC | BC | AC | AC | AC | AC | AC | CcD | CD
<) #BELXT. 4l 4| mMs | AB | BB | AB | AB | AB | AB | AB | AB | AB | AB
Z VL, "Mac"ZIEE T 5 ws | cc|cc|Bc|cc|cec|Aac|cc|ce]celcc
%i%/:.—\cat,% "2 G TEE%L ) 6| M6 | AA | AA | AB | AA | AA | AA | AA | AA | AA | AA
ig: ﬁfﬁm%ﬂm 71 M7 | Ac | ACc | AA | cCcCc|cD|cCc| AC | AC | BB | AC
¥ "MAO15a "l "2,10 " 8| M8 | AC | AC | BD | AC | AC | AB | AC | AC | AC | AC
Y ES 9| mo | pop | DD | AD | CD| DD | CD|CD| DD | BD | CD
10l Mx | AA| AD | BC | AA | AD | AC | AA | AA | AD | AC

11




11. BENTERDRRE XA LT 7 b

- o [9.#EFIE] TRL-EFEBRROD
Minimal Eses BT D [Search| F& v %xEINT 5
K E, EaoBEEAFEm TR RIN

This result page can be accessed for 7 days from the following URL.

[rmps://mlkan.una.anrc.go.jp/mmmal,marker _newntmpiresult KHPLNMLIMT.htmi ‘I Copy \

Searching ...

9.
e HEMKRTTIE, ZoBE@mIZER
@Hjjjfiﬁg SNET.
R iof STERFE

\

S&hit [searching] #»° || EFEICIE, BHO03:100C,
RN, EEHA D TBEVBIORER 7 7 4

T—2hEY T WZEHIBRL 7.

<7 UiT Z D

\\\7%*L~ZE§Z? I D [COPY| | R &~
ZERCTH{URLE O E— - RFL
TLEEW

ZRNG HDIENTEXT.

« ERmEROEBEBRZZELTHLY—N
BITHERFFLTWE T DO THEERIBET
ER

O XA4AL777 bk
STE R4 BEOFRIORFICRA LT Tk

ERVEIBERTEIEET.

RALT T REERET DZFERFIRR-DVe IEBLICE 0D,

12




12. 24 L7 7 b =zRIET S75E

« MinimalMarkerlx, 774/ +T, IRTOERI~Y—H—ty FZBEH
TAHBLDICEESINTWLWET., ZTD-8H, T—H—HPCREENZWLIE
&, BRI HHAEHLEHEDSEZTLEY, AEITTHET, XM LT
7 rLET.

« ZDFZE, A7 arv i -m2"EZEELT, greedyEEERAT A LT
#heo L £9.

e greedyiRlIEBAY—H—ty b THB L E, TRTORDIY—H—
Ly FEHENTBZEARIELAVDT, ELLBEAY—H—ty %
BHL-WGEIX, TEEn ) 7 h 5MinimalMarkerdPerlx 27 1) 7 b+
ZzXxvA—FL, aMEARHEERTEITLTLIEIN,

https://www.naro.go.ip/english/laboratory/nifts/minimal marker/index.html

13
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13. 77> 3> -m2 (greecy algorithm)

2 ER L1oma Dt EFHE

O &%
& SNP~Y—H—
® ~—Hh—¥ :227
& LTELL 101

O #7323 > B
® 77+ b : Timeout
® 473> -m2:94 %
(greedy algorithm)
B Result
> mhv—Hh—ty MY
> mhv—Hh—ty b%E
BT d~v—h—%

: 87



14. Y > 7 ILFT—KXTHOHEAH

F7 4L DA

*Time stamp

Started on Wed Feb 22 09:10:26 2023
*Input data

Inputfile name: Sample_data.xlsx
Number of markers: 10

Number of varieties: 10

*Option

-m Algorism: 1

-w Number of markers identifying all 2-cultivar combinations: 1
-g Ignore order of characters: On

-b bitwise operation: 1

-k replace missing value:

-v Identify specified cultivar(s) from other cultivars:
-s Number of markers start searching: 1

-e Number of markers stop searching: ©

-n Specify the marker(s) the user wants to use:

-x Specify the marker(s) the user does not want to use:
-p Print/ Print & Search/ Search: Search

*Result

a

I'111Caution!!!!
No marker can discriminate between the varieties listed below!
Akatsuki x Gyousei

Under the above conditions, the computation of the MINIMAL MARKER SET(s)

continues!
But recommend adding the marker(s) to resolve the above condition!

Number of minimal marker set(s) found: 3
The 1list of minimal marker sets found by MinimalMarker

A7 avOERTEREARLET

HATEEL2BREOEAEDLENLTE
ET5HEICETRINET. b,
BUE~Y—H—0D5HE, BETEHRL
HAEDEARH>TH, DD
HAOShFHA, 7y avitdos
THLERRINEBEWEELHY T D
T, FELTLIEES L, Zno,
FTT 74NN TEHETSZZ L 2E
HET.

M4c,M12a,MA@O7a BiMooEdb~w—h—ty b T
M4c,MAG87a,MAR15a 5 CrCHIoBY ET
MAG@7a,MA@14a,MAG15a i :

*Time stamp
Completed at Wed Feb 22 ©9:10:26 2023
Elapsed time: O sec.

15
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—VADIGE

*Time stamp

Started on Mon Feb 20 11:16:35 2023
*Input data

Inputfile name: Sample_data.xlsx
Number of markers: 10

Number of varieties: 10

*Option
-m Algorism: 1
-w Number of markers identifying all 2-cultivar combinations: 1

-8
-b
-k

Ignore order of characters: On
bitwise operation: 1
replace missing value:

Identify specified cultivar(s) from other cultivars:|Yoshihime [¢
Number of markers start searching: 1

Number of markers stop searching: ©

Specify the marker(s) the user wants to use:

Specify the marker(s) the user does not want to use:
Print/ Print & Search/ Search: Search

F 7> a v vATIETEL
7= "Yoshihime "A'F&K xRN F
EP

*Result
Number of minimal marker set(s) found: 5
The 1ist of minimal marker sets found by MinimalMarker

Mla,MA@@7a
M4c,MA@O7a
M15a,MA@07a
MA@@7a,MA@13a
MA@@7a,MA@15a

T avvERET DL,
BTN TNTHER—DmRE
DEAEHLELRH->TH, *
RENFHA., FTIET 74
IWEDEETHENTHI &%
BEIOLFT.

a

*Time stamp
Completed at Mon Feb 20 11:16:35 2023
Elapsed time: © sec.

Z5M1oDEwRD~Y—H—
ty FTY. ZZTIE3DOH
I
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16. 4> T ILTF—XTOE A

—ndDIFE

*Time stamp

Started on Mon Feb 20 11:55:11 2023

*Input data

Inputfile name: Sample_data.xlsx

Number of markers: 10

Number of varieties: 10

*Option

-m Algorism: 1

-w Number of markers identifying all 2-cultivar combinations: 1
-g Ignore order of characters: On

-b bitwise operation: 1

-k replace missing value:

-v Identify specified cultivar(s) from other cultivars:
-s Number of markers start searching: 1

-e Number of markers stop searching: ©

-n Specify the marker(s) the user wants to use
-x Specify the marker(s) the user does not wan —trse:

-p Print/ Print & Search/ Search: Search

*Result

A7 av-ndTIEEL
“M12a~ —Hh—"HFRRI N
A

I'1'1'1Caution!!!!

No marker can discriminate between the varieties listed below!

Akatsuki x Gyousei

Under the above conditions, the computation of the MINIMAL MARKER SET(s)
continues!

But recommend adding the marker(s) to resolve the above condition!

J—]

AN eE2mEOEAE D
EABFHET DHEICTKREIN
F9. BEET—H—DIFE,

BECERWHEASGHED

Ho>TH, ZOEHIFHEDE
NEWZ EITFREREB, 77
a3 VDEREICL > TIEERTR
INHWEELHY XT. %
D1z, £FET 74D
RETEN TSI &5 BEND
LFV.

Number of minimal marker set(s) found: 1
The 1list of minimal marker sets found by MinimalMarker

L Mac, Ml12a, MAYO/

*Time stamp
Completed at Mon Feb 20 11:55:11 2023
Elapsed time: © sec.

EHNHIIODDERDT—H —
v bTH, 30 H
Y oE 9.

- =

- «
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17. 3|

MinimalMarker on webZ{#H L THE o NT-HER AW TEMNmX x Hx
SNAGEIL, X ITMinimalMarkerz B L7-Z2 & & 2E&E L, WUT
DXELZa AL TS0,

* MinimalMarker

FUJII Hiroshi, OGATA Tatsushi, SHIMADA Takehiko, ENDO Tomoko, IKETANI Hiroyuki,
SHIMIZU Tokurou, YAMAMOTO Toshiya and OMURA Mitsuo (2013) Minimal
marker: an algorithm and computer program for the identification of minimal sets
of discriminating DNA markers for efficient variety identification. Journal of
Bioinformatics and Computational Biology 11(2):1250022.

doi: 10.1142/S0219720012500229
* MiGD

KAWAHARA Yoshihiro, ENDO Tomoko, OMURA Mitsuo, TERAMOTO Yumiko, ITHO
Tsuyoshi, FUJII Hiroshi, SHIMADA Takehiko (2020) Mikan Genome Database
(MiGD): integrated database of the genome annotation, genomic diversity, and
CAPS marker information for mandarin molecular breeding. Breeding Science.

doi: 10.1270/jsbbs.19097



18. E1FHE

« OAYEa1—X%7087 7 LMinimalMarker(d, EFHEICLVREINTLE
9. LA > T, ATRMICHRINTWLEIHFEZRE, NARODEFIOE
EICKBFFRIL, RKYZ7 b7 2T70OWHLEZEDH, WD FE,
WAL BIEHICK > TH, EEhELFERT LI EZ2ELCET.

« HTFETR
O RIS



19. &

2l

- BE - BREERNHREHEEE (NARO) HERHET 2 MinimalMarker on
webld, UTOREBEFEZFHICHBT S enTEET,

* MinimalMarker on Web(%, HAOFERICEAL T, WHh A S3FREZTHHDT
ixH ) FEA.

e YE& L, MinimalMarker EO 7 OV 7 LDONRTZFKB LIBEILET S L HED
95, MinimalMarkerD{ERB F 7= IZRAHICK YV ELCT-WHA R 2 EFEDIE
EFXIFEXICHLTH, EEFEVWETA.

o E& L, MinimalMarker® Y7 R— b+, Y —EX, BE, £/-ET7v 77
L —F2RETIEFZ2EVEHA.



20. BRIWLWEHHET

mikan@ml.affrc.go.jp
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21. MinimalMarker on web ¥ = 2 77)L®D)|

e HAEEFR1.0 2023F3H8H
e HAZER 1.1 2023F7H12H



