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Abstract Along with the development of population genetic study and the implement of high-throughput genotyping, Now a days,
large number of SSR data required tidy up and deep analysis from multi-direction. However, there was a huge gap existed between
the original data and the input file formats accepted by different soft wares, such as Ntsys, Popgene, PowerMarker, Structure and
Tassel etc. The pre-processing of SSR data, especially, format transforming among different data format came into being the speed
limit of data analysis. For this purpose, a useful and user-friendly program DataTrans1.0 was developed to make SSR data format
transforming easier, which programed by Visual Basic Application (VBA) language running inside Microsoft Excel. DataTrans1.0
can realize the transformation from “bp” typed original data to several input file formats adapted by Ntsys, Popgene, PowerMarker,
Structure and Tassel respectively. It can also transform data from “0, 1” format to input file format for Popgene. In addition, two
DataTrans1.0 editions available, 2003 and 2007 were developed to suit the different version of Microsoft Office. It is fortunate that
Datatrans1.0 (2007) profited from Excel 2007 can work with huge data points and be well benefit for high-throughput data analysis.
In comparison with the manually data transforming, it can largely improve the efficiency and quality. Therefore, DataTrans1.0 is a
powerful tool for population genetics and genomics research.

Keywords SSR; Data Processing; Data Transforming; Excel macro

MRYE 2 S T 18 4% 2 FE 1% 4 T (Vigoroux et al., 2005;
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et al., 2006; Hanocq et al., 2007). % Bk #r
(Remington et al., 2001; Breseghello and Sorrells,
2006; Zhang et al., 2007a, b; F =754, 2007). & Fh
AV (R M5, 2009) 250 75 o BEE 7> F AW
AR R, SSRELHE (17 At 2E N il &K
S IE[RIN, SRR AL 2 B A () Nas T A
ELanNtsys (Rohlf, 2002) (http://www.exetersoftware.c-
om/cat/nysyspc.html) , Popgene (Ye et al., 1999)
(http://www.ualberta.ca/~fyeh/index.htm), PowerMa-
rker (Liu and Muse, 2005) (http://www.PowerMarker.
net/), Structure (Pritchard, 2000) (http://pritch.bsd.uc-
hicago.edu/) }z Tassel (Buckler, 2007) (http://www.m-
aizegenetics.net/bioinformatics/tassel/) %% . {H #& A~ [d]
ERAT, AR B A AR, TR TR R S
N AR TCIEIE AT AH R ERAT,  AATT TG 8 i
ITRNFINT . BRI, AnqTRe SSR R SR 48 4 % 6t
AN RIS AT 2 3 A P =5 () B it o — A S
Rt ABSXCANAT SRR, X kA2 22 3 3R
WHEF. BAR, N Excelidi A N L4 alof f H &
v BNk B R S B e Ak U T RE, (H2
HHOSCRAEEAL, T HA S . Rk, R
PR E R A, R 2 ) 1 R R
SRR K od . &Rk, HERR IR SSRIR 46
TRAEE R e W oI AL S AT A P R Ak U k. B
BT, O — SO R A% 2 O i A H e 4 1 )
fit, fnGenetix (Belkhir et al., 2001), MSTools3
(http://animalgenomics.ucd.ie/sdepark/ms-toolkit/) %%,
{H Genetix 1) 4% 2% #i I J5 46 5008 e 46 1T o S5 7
AR, B RAAVEENCR, ToiEi 2
JURHEZEE . fiMSTools3%f Xt Arlequin,
GenePop, Microsat, FstatfllDispans &y 1) i Bk
T, BEE B R SR AR, A B AR
W2 P IR

Excel & i A 7] 1140 8 A Microsoft officelt
—ANEHEBHEM, BT S AR AR St
ST, THZN AT 2N, 28 SSRIR MG
B H R T Excel. Rk, XFTExceld#HT kIR,
RE 25 P 7 SR AR K J7 8 . Excel ! 1k ) Microsoft

VBA (Visual Basic for Application)i & +& PAVisual
Basic MEEAImMAEE S, EM. 5. fit S5Excels
KT RAS A R RE T8 L5 & o RIS XL
B ) ESR W EBRAR, S RGTIED, vHFR
SREE, I, A SEZNMIERGER T M
HY . XA~ P A 42 % (2003) K FH VBATE & 528 1 1
Excel i ik 47 18 A& ZE A B 1) 224 s Kemmer A Keller
(2010) i iZ%15 = SEB 1 ARk itk e/ — TR BRI A .

BRI, AR W FAE BB E A R 5k A A4 8t 4%
25 BT (Ntsys, Popgene, PowerMarker, Structure
A Tassel) 1) SSR %4 4% 4 A #% X & ak 1, i H
Microsoft VBAIE 5, JF & | SSR# 4 4b #L A% 7
DataTrans 1.0. ¥4k 7 SSRIF 46 H ¥ 21X 53K
AR B AL S BT AR I s 4, RO 1 i
SYNTITIE], $EE T BRI e, TR R S
A, TR, A SSREE HITR NIZHE /0 b 41
e 7 H JIOREE . FH R R] DL LR Rk SR B R
J¥: http://u.115.com/file/f2ebd280f.

1R HT
1.1 SSR¥HE K F K H R 1% =

H AT )32 2R F () SSRA Wl 77 v 5 VA s 1t Ji
Bk P FhL VK (P 1) R B 2 T BB I vk (12) . BerPr
— ARy W A o R N0, L% SN B (R ),
T LUHR 8 43 - 85 P A T 3% 45 bp (5 %50 4% =X 1
Bl EAHE H UK B 46 0 8 o DLbp g AR A7
(F2), HREA LN,

K1 SR bl vk 38y B, A i N 1TE i id 0
Figure 1 Bands pattern from 6% PAGE, “1” for band presence
and “0” for band absence
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160 170 180 190 200 210 220 230 240 250
4 0[)(] | T T L T T T T T T T T T T T T
3000 + markerl marker2 marker3
2000 F |
1 000
[ B . o |
160 bp 190 bp 200 bp 212 bp 238 bp 248 bp

K2 BANE B Ik 1 B R (1 B o 7 1 B )

Figure 2 The sequence trace files from ABI 3730 (The orange peak indicate molecular weight of internal standard)

% 1 SSR ¥ 0, 1 #% 3 r
Table 1 The SSR data of “0, 1” type

Markerl Marker2 Marker3

1 2 3 4 1 2 3 4 1 2 3
Linel 1 0 0 O 1 0 1 O 10 1
Line2 1 0 1 O 9 9 9 9 01 1
Line3 0 1 0 O 0 1 0 O 1 0 O
Lined 0 0O 0 1 0 0 0 1 0 0 O
7 2 SSR #¥s bp # Rl
Table 2 The SSR data of size (bp) type

Markerl Marker2 Marker3
Linel 190 190 200 210 236 236
Line2 190 194 9 9 238 238
Line3 192 192 208 208 236 236
Line4 196 196 212 212 240 240

1.2 H ABRBE A2 TR AR

Ntsys &% Zb 3 0,1 #% = %HE; Popgene i
N SCHF I8 DL R B B mty, ol AA AR —
MG, AB RE—AFE 07 51 PowerMarker,
Structure 1 Tassel &5 HA- f1 B s 4 A\ X #IE T bp
o PAT A BIRE A A 2R .

1.2.1 Ntsys ST

14b1119

Linel 1 0 0 01 01 0100
Line2 1 01 0 9 9 9 9 010
Line3 0 1 0 0 01 00 1O00D0O0
Line4 0 0O 0O1 0 0 01 001
1.2.2 Popgene #i A\ ST

/*Input your note here*/

Number of populations=1

Number of loci=3

Locus name: markerl marker2 marker3

AA
AC
BB
DD

AC
99

BB
DD

AA
BB
AA
CcC

1.2.3 PowerMarker %y A\ SC4E#% %

Code Markerl Marker2 Marker3
Linel  190/190 200/210 236/236
Line2  190/194 9/9 238/238
Line3  192/192 208/208 236/236
Line4  196/196 212/212 240/240
1.2.4 Structure # A\ HF# R

Markerl Marker2 Marker3
Linel 190 200 236
Linel 190 210 236
Line2 190 9 238
Line2 194 9 238
Line3 192 208 236
Line3 192 208 236
Line4d 196 212 240
Line4d 196 212 240
1.2.5 Tassel B LR R
43:2

Markerl Marker2 Marker3
Linel  190:190 200:210 236:236
Line2  190:194 ?:? 238:238
Line3  192:192 208:208 236:236
Line4  196:196 212:212 240:240
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1.3 &It BiR

[ 40\ SSR AR PR AT U 45N Nitsys,
Popgene, PowerMarker, Structure 1 Tassel {4 At
T AR S, T B BRI PR ARG 5
Gb, T EH ORI, i iy SR AT
e, WM, &a, XNHREE, Jow 2k,
AERGOE RTINS 5 RFRTED.

2 DataTrans1.0 f&j4

DataTrans1.0 /& — 3K SSR %4 a1 b # (1)
Excel ZFEF, BILLKF SSR R A RAELIR R =
B e N 2 3K Gi it 4y B B4 (Ntsys, Popgene,
PowerMarker, Structure A1 Tassel) It 75 FIE4E 1% 20
UL VBA A KIE S, 1E Excel 58 Mg,
A (] 3), A EMIE, e R A IG % 27 AL R 21
FHPESMMEENRE TR, 5F LA H
Excel BREAHLL, 8 FHZ AT 04 v TAE R A
PRI HAERR It 7 T B A SRR 34 (58 3). Bl %
B2t 3 R R/ Excel 2003, {H & T HALRE AN

% 3 DataTrans1.0 A&f% K KR i SSR AU i HH AL B R 250%

256 FI1%¥E, O & Toi 2 mnE = SSR HRE R A7
1M Excel 2007 A& 72544 1048576 17411 16384 %1 ({1 ¥4/
WiE A s BB 7. Kk, DataTrans1.0 JF
&7 DataTrans1.0(2003)#1 DataTrans1.0(2007) 1>
WA, A RANFEA R X AR
AL FHIAIE R 5k Bse AR, P HIX 5
{XAE T DataTrans1.0(2007)GE Ab# 5 % [¥) SSR i #s,
AT 78 43 1 A2 e il B A o AT R . AR SN L
DataTrans1.0(2007) 4l #E4T /43 .

Fa™ | el A S

o f E3H x| o

| NS |0 mE wUER OIEnS } [

- ARSEELNE

3 148 LT —

4 148

3 1582 B .

6 148

148 R

a 152

) 148

e LR L]

n 142

12 15 = - — k
..... neat] Shastd F) e -
o o :

| 3 DataTrans1.0(2007)ffF /= Fii
Figure 3 The user interface of DataTrans1.0 (2007)

Table 3 Data Trans1.0 can raise the efficiency of pre-processing of SSR data greatly

DhRe sl DataTrans1.0 Excel % Excel &, B
Function implementation Excel functions Excel searching,exchanging
bp#:0, & #15 min #136 h #£115d (d/12 h)
“bp” to “0,1” format About 5 min About 36 h About 15 d (d/12 h)
bk 2 R R A% 5 Z14min %124 h #7112 d (d/12h)
“bp” to genotype format About 4 min About 24 h About 12 d (d/12 h)
bpPowerMarkerkg X #130s )4 h #18 d (d/12h)

“bp” to format for PowerMarker About 30s About 4 h About 8 d (d/12 h)
bp# Structurets =\, #140s #18 h #3110 d (d/12 h)
“bp” to format for Structure About 40s About 8 h About 10 d (d/12 h)
bp# Tassel& X #130s #3 h #£18d (d/12 h)

“bp” to format for Tassel About 30s About 3 h About 8 d (d/12 h)
0, 1L R 50 #15 min %148 h #120d (d/12 h)
“0,1” to “bp” format About 5 min About 48 h About 20 d (d/12 h)

1 DataTrans 1.0 (45 R yS2Prig &, Excel BREUR Excel &4k, B4 R NIRIE R (i1t
Note: The data point of DataTrans1.0 obtained by real operation, the data point of Excel function and searching/shifting based on

empirical estimation
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3 DataTrans1.08)4# F 77 v

3.1FF B Excel &
EIBATIZFE Bl M AR Excel AT B %, 5755
FIF)E. HiFN: fEExcel 20037, HEA “ T H/
Tl BIHRE N “IK”; 7EExcel 2007+,
A “Excelit MEAEH DM O B E” %k
B CYRBHIEE”.

3.2 bp B IR BRI A X
IR Z B P ISSRIE 46 B (R A7 21, K54
FRIBAESE —AT, MBS BAESE —51, MEnfES|
YImEIbp E N AENFIm ZZ S AL, 4TI =
R, PRSI LAz BRI, R )
JiR 46 H 4 i E sheet1 (K14) .

py M0 e L B by ¢ DataTrans 1.0 (X |8

= e mA MNEA X 2 BE OwE

[ K11 [y C— T

A B c D E B G H I I K

1  code markerl markerZ marker3 markerd markerb
2 1 150 150 174 174 144 144 196 196 159 159
3 2 144 144 152 170 144 144 220 220 157 157
4 3 143 148 174 174 144 144 198 198 157 164
5 4 143 148 174 174 144 144 200 220 159 158
6 5 152 152 174 174 166 166 208 220 163 163
T 6 148 148 160 170 144 144 204 204 161 161
8 7 143 148 168 168 144 144 206 220 15T 166
9 8 152 152 158 166 144 144 208 220 9 9
10, 9 148 148 152 152 144 144 202 202 161

1 10 152 152 168 168 166 166 200 220 163

W oAb M| Sheetl - Sheet? -~ 7J 4 i

T EEET i +

P14 bp R Ji o i i A A% X
Figure 4 Input data pattern of DataTrans1.0 from band size (bp)

3.3 0,1 B! JREAEHR MK R
LLO, Lic#Kk ISSRIF 4 %diE , 75K 5| L FRIRAE S —
17, BABI Y B2 BURE S 47, SR

FRCHS 55, MR S IAE S — 1. MRIn{E S HImit)
IS WL, AR N0, SRAARN9, Hf
HEPLUT ) )R A6 B HiE TR AE sheet 1(1415) .

3.4 [FISSRYUHE R B ] 5 4

17T DataTrans1.0% 4, K 75 B4 46 1) IR 48 B4 TN
sheet1([&14-5). G5 i 46 (R A7 £ s abp 2L (4), ]
Bl PR EE DR “bpBU s kI, s
NP AR B o] gEAT RS 4. bt REARK
Structure X {4 BT F &, W “opZY %R 7 kiR
T AR Structuretg I A 4L, ARSI
ks B sh R A7 Esheet 270 . R GG (RA7 5 M0, 1
RI(E5), TRk A A ELE LI “0, 1843 ” T
R, By R R R R EE ” 2444, IPopgene
A BT 5 (P A% 50 7E sheet 270 2E BR (E16) -

3.58 4% Jm HIAb

FIHiDataTrans 1.05:8) 1 7EExcel i3k 47 SSR¥#E 3=
g T, H AR BOBUE A7 fEsheet 2. TS
AN 75 K sheet2 i B E 4 #% D1 B SCA SO AR 2 4 245 (Wil
HA, Editplus¥E) 1, IR ZHRI AT,

1./:!3. d9-0c-@-le-k sxiecieiaifiaton gl DataTrans 1.0 X =R
|~ 7 = rmsm o2 == =@ wE  xem pr - = x
| ACS -2 £ o I R | &l
A B CIDIELFIGIHLT L] K LIX/N(OIPIQIR|SIT|U|VIW|X|T|Z|AA|l AB [AC|AD|AR M‘T{
1 markerl marker?2 marker3
iz 1 2 3 4 5 6 T 8 9 1 2 3 4 5 6 7T 8 95 10 11 12 13 14 15 16 1T 1 2 3 4 65
3 1 0 0 0 011 g 01010 1] o000 mio 000 a0 !0 01 00 0 0 !0 11 0
4 2 0 0 00 09 0.0 0 Q0010000 0 0|10 0,00 0 0 010
5 3 0 001 00O0O0TU0 0 00|00 0|0 0|0 0|0 |0 @ [0 |1 00 0 001 0
6 4 (] 001 00O0O0OUO0 0 0000|0096 4 (0 |9 (0L (00 0 0 010
7 5 ] 0000D1O0O0TUO0 0 o 0o00O0O0OO0OOTUOTUOTUOOTUOT1 0 O 0 0 0 0 0
8 6 0 001 00000 0 00000001 9 0 0 1 00 0|0 0 001 0
9 T 0 001 0D0DO0OD0TO0O 0 D [0 000|000 !0 01 00000 0 001 0
10 8 0 0 00O0D1O0O0T0 0 00 00O0O01 0010 O0O0CO0TUO0OTUO 0 0010
11 9 0 001 0 0000 0 00010000 0 0 0 0 0 0 0 0 0 0 01 0
12| 10 0 00001000 0 0000DO0OO0OOO DO OCTI1 0 00 00 0 00 0 0
13 11 1 000 O0O0TOCOOO 9 9 9999999 9 9 9 9 9 9 9 9 0 0 01 0
14 12 0 000 0|1 900 0 0 6000O0OOTOTDOTUOT11 00 0 0 O 0 0 0 0 1
15| 13 0 001 00O0O0TU0 0 0000O0OO0OOTU 0O O1 0 01 0 00 0 001 0
16 14 0 01 000O0O0O0O0 0 0 |00 (00|00 |0 0 |01 @ |01 0|0 0 0 01 0
17| 15 1] 0010 0O0O00 0 0o 0o00O0O0OO0OTOTGOTOOT11 0 O0TUO0CTO0OO0 0 001 0
k] St oot 705 A N :

KI5 0, 1845 anH5diE s A A X
Figure 5 Input data pattern of DataTrans1.0 from 0, 1 data
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p-y D-C-F-B- kb

Y 7 mA Tmew ox ne [ROSSRRINER)- - x
H13 * S| BT R LM
A B C. D E F G H l

1 marker] marker? marker3 markerd markerS marker6

2 1 EE 00 DD cc DD I

3 2 BB EM DD 00 cc NN

4 3 DD 00 DD DD CH EE

5 4 DD 00 DD EO DD LL

6 5 FF 00 LL 10 GG I

T 6 DD ™M DD GG EE DD

8 7 DD LL DD HO (ol ] Il

9 g FF HK DD 10 99 DD

10 9 DD EE DD FF EE EE

11 10 FF LL LL EO GG DD

12 11 AA 99 DD BB 99 DD

13| 12 FF LL EE DO 99 DD _

M 4> W] Sheetl] Sheet2 /¥J T

s [EIE T Yo ——cr

6 DataTrans 1.0 (/)% H! %3 (Popgene & fif & 45 20)
Figure 6 Output data of DataTrans 1.0 (For Popgene software)
4 vHig
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