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How it works for peak detections

v'Differential function

v'Noise estimation



Differential function

f'(b)=0

f(x)=ax3>+bx*+cx+d

l

f'(x) =3ax?+2bx +c

Slope




Differential function for chromatogram

f(x) = {50,10,100,500,800,1000,800,500,100,10,50}
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Differential function for chromatogram

f(x) = {50,10,100,500,800,1000,800,500,100,10,50}
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—2X_9—X_1+x4q1+2x4,
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fx) =
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Savitzky, A. & Golay, M. J. E. Smoothing and differentiation of data by simplified least squares procedures. Anal. Chem. 36, 1627-1639 (1964).



Differential function for chromatogram
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Noise evaluation

f'(x) ={10,20,5,—5,—1,10,100,1000,3000, ... ... c0s cev er ve eer e en et wre wve vee e wen wve enee e, 5, — 10}

-

Sort the first derivative array by the absolute values



Noise evaluation

Noise value =

Median

f'(x)
0.361563
2.368109
6.641594
9.488878
10.547
11.025
16.82708
17.22223
21.78178
22.57424
23.91914
27.35502
30.6929
31.75519
32.60672
36.23518
40.57042
45.80185
47.27034
55.0006
58.68845
58.71436
61.12281
61.28744
70.8877
73.31488
77.39816
77.75772
77.99117
80.14925
85.77214

86.85782

Top 5%



In MS-DIAL program

Not only first derivatives,
But also the amplitude differences § o

and the second derivatives are evaluated. s smar

Peak edge by back tracing

00000



In MS-DIAL program

L Analysis parameter setting ~ L Y @ﬂu
Data collection | Peak detection | Deconvolution | Identification | Adduct | Alignment |
Peak detection parameters
Smoothing method: [Linear weighted moving aver: v] |
Smoothing level: 2 scan
9000
Minimum peak width: 5 scan
Minimum peak height: 500 amplitude 8000 A
Peak spotting parameters [
_ ) 7000
Mass slice width: 0.1 Da i
\ Exclusion mass list: Accurate mass [Da]  Mass tolerance [Da] | 6000 E
||100.9342 0.005 - » ()]
[ 5000 " —
112.9862 0.005 = 8 m
[s)
115.9207 0.005 L4 c =
O 4000
130.9668 0.005 4
132.9243 0.005 m
3000 m
139.0088 0.005 (a W
158.9769 0.005 2000
182.9895 0.005
1000
l 186.9327 0.005
212.0751 0.005 0
213.0784 0.005 18 20 2 # 2
248.9622 0.005 Pea k Width
248.9739 0.005
316.9489 0.005
384.9353 0.005 .
Load Together with Alignment [ Finish ] [ Cancel ]




In MS-DIAL program

d_ldAnaIysis parameter setting S S - — ﬁﬂu
smoothed value =
Data collection | Peak detection | Deconvolution | Identification | Adduct | Alignment |
oo oo 1f(x_3) +2f(x_1) + 3f () + 2f (x11) + 1f (x42)
Peak detection parameters
Smoothing method: [Linear weighted moving aver: v] . 9
Smoothing level: 2 scan
9000
Minimum peak width: 5 scan
Minimum peak height: 500 amplitude 8000
Peak spotting parameters |
. . 7000
Mass slice width: 0.1 Da |
: L i
| Exclusion mass list: Accurate mass [Da]  Mass tolerance [Da] 6000
‘ lL00.9342 0.005 - »
[
112.9862 0.005 . 3 20
O
115.9207 0.005 L8 g
=~ 4000
130.9668 0.005
132.9243 0.005 2000
139.0088 0.005
158.9769 0.005 2000
182.9895 0.005
1000
I 186.9327 0.005
212.0751 0.005 0
213.0784 0.005
248.9622 0.005
248.9739 0.005
316.9489 0.005
384.9353 0.005 .
Load Together with Alignment [ Finish ] [ Cancel ]




How it works in RT & m/z axis
v'Slicing method

v'Peak detection is applied to
base peak chromatogram




Slicing method & BPC exctraction

Algi Posi OC 1 1 1D: 1761 RT: 5.12 Mass: 736.61047 Scan number Retention time [min]  Base peak m/z Base peak intensity
o ® Y N 1 0.1 100.2054 1
o 2 0.12 100.2053 10
?] 3 0.14 100.2053 5
4 0.16 100.2052 50
g 5 0.18 100.2051 200
6 0.2 100.2054 1500
7 0.22 100.2054 3000
3 024 1002054 1700
0.26 100.2053 180
g 0.28 100.205 60

760
L

Base peak chromatogram within 0.1 Da

740
L

720
1

700
L

T T T T T T T T T
3.400 3.600 3.800 4,000 4,200 4.400 4,600 4.800 5.000
Retention time [min]

100.45 ' ﬁ
100.40 I o L RPN
6 1

Min.

100.35

100.30

100.25

100.20

100.15

100.10

Retention time




Slicing method & BPC exctraction

a

m/z

100.85

100.80

100.75

100.70

100.65

100.60

100.55

100.50

100.45

100.40

100.35

oo 'mmoo00om00on00nn0000o0o0nwN0000ommmmmmmn

100.20

0025 .w,a'* LT

100.15 \

100.10 \

m/z

100.30

Retention time

100.25

Retention time

Scan number Retention time [min] ~ Base peak m/z Base peak intensity
1 0.1 100.2054 1

2 0.12 100.2053 10

3 0.14 100.2053 5

4 0.16 100.2052 50

5 0.18 100.2051 200
6 0.2 100.2054 1500
7 0.22 100.2054 3000
8 0.24 100.2054 1700
9 0.26 100.2053 180
10 0.28 100.205 60

~
3
3

Absolute Abundanc {1 ert)
g
3

°
3

Base peak chromatogram within 0.1 Da




Slicing method & BPC exctraction

100.85

100.80

100.75

100.70

100.65

100.60

100.55

100.50

100.45

100.40

100.35

100.30

100.25

100.20

100.15

100.10

r

~ Ana lysis parameter setting p— ™

e ==l

Data collection | Peak detection | Deconvolution | Identification | Adduct | Alignment |

Peak detection parameters

Smoothing method: [Linear weighted moving aver: v]

Smoothing level:
Minimum peak width:

Minimum peak height:

2 scan
5 scan

500 amplitude

Peak spotting parameters

i

/

i
AL,

[T T, v

Mass slice width: 0.1 Da
I Exclusion mass list: Accurate mass [Da]  Mass tolerance [Da]
| 1100.9342 0.005 « |
112.9862 0.005 =
115.9207 0.005
130.9668 0.005
132.9243 0.005
L 139.0088 0.005
/ 158.9769 0.005
182.9895 0.005
186.9327 0.005
212.0751 0.005
213.0784 0.005
0.005
0.005
0.005
384.9353 0.005 -
Load Together with Alignment [ Finish I [ Cancel I

Retention time



What is ‘exclusion mass list’?

EIC chromatogram Tolerance [Da]: 0.01 Max intensity: 251118 4 Analysis parameter Eaiing o - L l—‘—u 2=k
100 Data collection | Peak detection | Deconvolution | Identification | Adduct | Alignment ‘
LT}
E 20 Peak detection parameters
B
E &0 Smoothing method: [Linear weighted moving aver: v]
=
M :
= 1 Smoothing level: 2  scan
f:te 40
= 20- Minimum peak width: 5 scan
o - : - : - - : Minimum peak height: 500 amplitude
a 2 4 g 3 10 12 14
Retenton time [min] Pealk spotting parameters
Peak viewer | Alignment viewer Mass slice width: 0.1 Da
GBE004467_IDA ID: 0 RT: 0.12 Mass: 214.05001 I Exclusion mass list: Accurate mass [Da]  Mass tolerance [Da]
% - GBO04467_IDA ID: 241 RT: 1.81 Mass: 388.2543 l |100.9342 0.005 t—
® E
pe z| 112.9862 0.005 |=
8. ° - ® 115.9207 0.005
- . g_
® P E 130.9668 0.005
g
@i 132.9243 0.005
2 gy . . - . » =
© 3 139.0088 0.005
® o ® : A 158.9769 0.005
' o Eh
T 8 e 3 182.9895 0.005
g
g 186.9327 0.005
. . . h 11.200 11400 11.600 11.800 12.000 12200 12.400 12.600
. Retenfion time [min]
] 212.0751 0.005
-
213.0784 0.005
248.9622 0.005
2
~ 248.9739 0.005
316.9489 0.005
o - 384.9353 0.005 .
T T T T T T T
o 2 4 Refenﬁan time [:rm} 10 12 14 Together with Alignment [ Finish ] [ Cancel ]




What is ‘exclusion mass list’?

& Analysis parameter setting -— lg]ﬂu
EIC chromatogram Tolerance [Dal: 0.01 Max intensity: 15694 S = bt - 8 .- -
Data collection | Peak detection | Deconvolution | Identification | Adduct | Alignment ‘
100
¥ Peak detection parameters
% B0 |
5 Smoothing method: [Linear weighted moving aver: v] |
= 60~
<
H } Smoothing level: 2 scan |
:r,b 40~
E 20- Minimum peak width: 5 scan
- phehd "‘“‘-r-\-’“ﬂ-ﬂm'l / ; Lornmech L - i, : bty Minimum peak height: 500 amplitude
o 2 4 6 8 10 12 14
Retenton time [min] Peak spotting parameters i
Peak viewer | Alignment viewer Mass slice width: 0.1 Da |
GBO04467 IDA ID: 478 RT: 2.95 Mass: 247.14977 | Exclusion mass list: Accurate mass [Da]  Mass tolerance [Da] i
g | |z00.9342 0.005 -
- 112.9862 0.005 =
115.9207 0.005 | 5
8- : 130.9668 0.005
= . .
C . 132.9243 0.005
139.0088 0.005
g ]
o 158.9769 0.005
) [
£ 182.9895 0.005
2. 4 ® | 186.9327 0.005
b
¢ & 212.0751 0.005
o 213.0784 0.005
]
[=]
21 ... :‘ a 248.9622 0.005
- 248.9739 0.005
316.9489 0.005
1 384.9353 0.005 .
o [ 8 10 12 14
Retention time [min] [¥] Together with Alignment [ Finish H Cancel ]




Retention time and MS1 similarity

RTyce. — RTyp\°

Spr = expy—0.5 X

| - MS-DIAL ver. 1.

File navigator Display range reset
Posi_Ida_Chrollera_Utex .
Posi_Ida_Chlamydomon: 2 B (&) LT

Amplitude filter: 0%

U

Display filter
Identified [] Annotated
[]Molcular ion [ ] MS/MS

802.6285
1

_l,u_llllhl.1 | -
800

780.5758
I
780

L |“L
760

Alignment navigator

alignmentResult_2014_!
alignmentResult_2014_°¢

740

732.5782
|I |

720

MS1 spectra:: Max intensity: 106915

6.5778

—rr
100 80 60 40 20 O
m ] 3 Relative Abundance

File Data processing Statistical analysis Idetification View Option Export

)

SMSl = exp —0.5 X

XIC chromatogram:: Tolerance (Da): 0.1 Max intensity: 922621

Relative Abundance
@
S

Mass, .+ — Mass;p

)

Peak information
Peak intensity:

RT [min]:
Mass [Da]:

T
4.000

T
4.200

T
4,400

~19303 RT difference
4,38 €—

&

758.594 S

, . _ _ _ fetenton dme fmin] | Identifcation information 0.251 min
Peak viewer | Alignment viewer | Score plot viewer | Loading plot viewer n
| Name: DGTS(18:2/18:3); [M+H] 0.0006 De
Posi_lda_Chlamydomonas_1 ID: 970 RT: 4.38 Mass: 758.59399
< Ref. RT[min]: 4.631<—
= L )
¢ Ref. Mass[Dal]: 758.5934 (Isctope: 901) €—
g MS~2 similarity: 936 (Reverse: 999) Mass dlfference
£ A ¢
o
] °
e
T ! T T T T T T
3.800 4,000 4200 4.400 4.600 4.800 5.000

Retention time [min]




Retention time and MS1 similarity

RTycr. — RTub.)Z
o

Mass, —-Afassuu)z

Spr = —O.5><<
RT — €XPp 5

SMSl = exp —0.5 X (

Peak informatio.
(N Analysis parameter setting \ - B 219303 RT difference
Data collection | Peak detection | Deconvolution | Identiﬁcation\{ Adduct | Alignment | 4.38 <
MSP file and MS/MS identification setting / Mass [Da]: 758.594 <
MSP file: |F:¥140421_1da_Nega_AlgaesDatabase¥LipidB|a5t_‘Q|ega_Al| ‘ Select /|/ Identifcation information 0.251 min
etanton £ tlorance: | \0_5| - Name: DGTS(18:218:3); [M+H] | 0.0006 De
Accurate mass tolerance (MS1): ‘ 0.025] pa Ref. RT[min]: 4.631<—
Accurate mass tolerance (MS2): ‘ I:"25| Da Ref. Mass[Dal]: 758.5934 (Isctope: 901) €—
Identification score cut off: ‘ ?0| % MSA2 similarity: 936 (Reverse: 999) MaSS d |ffe rence

Text file and post identification (retention time and accurate mass based) setting

Text file:  |F:1¥20140809_MSDIAL_DemoFiles_Swath {abf)¥Lipid_NegaH Salack |

Retention time tolerance: ‘ I:’-25| min
Accurate mass tolerance: ‘ I3-':'1| Da
Identification score cut off: ‘ 85| %a

‘ Advanced library search option ‘

[/] Together with Alignment | Finish H Cancel |




MS/MS similarity
(X Wact Wiip.)? dot product _ (X Wact Wiip.)?
Y Waet.” X Wiip, 2 T Y Waet 2 Y Wiip,

Amplitude(A) is normalized by 1/(1+ ZA‘fos)

s> ("in lib. "only)

dot product =

The number of mathed fragments
The number of reference fragments

Present fragments ratio =

. . Measurement
‘MS2 spectra:: Max intensity: 228081

1 Present fragments ratio = 1

758.5952

498.3795 Reverse: 0.999

236.1499
144.1021
l. . . I {} 0057
|
fragment (144) ‘
[M+H]-sn1-H20

C10H21NO5H+ (236.14)

Dot product: 0.936

50+

Relative Abundance
o

100
[M+H]
T

T T T T T T
0 200 400 600 800 1000 1200
m/z Reference




BTW, what is the difference?

Dot product Reverse dot product

Act.: a = (0, 400, 1000, 200, 0, 700, 300, 300) Act.: a’ = (0, 1000, 0, 300, 300)

m/z
. 3
Presence ratio: - = 0.6
Lib: b = (100, 0, 1000, 0, 100, 0, 400, 300) Lib: b’ = (100, 1000, 100, 400, 300)
‘b
Dot product; —— = 0.637 Rev. product; ——— = 0.995

la || | lar-|br|



Isotope ratio similarity

Metoclopramide: C,,H,,N50,Cl

Similarity: 0.915
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How it works for peak alignment
v'"Making ‘master peak list’
v Joint aligher
v Filtering of alighed peak list

v'Gap filing



Making ‘master peak list’

820
L

800
L

780
1

760
L

740
L

720
1

700
L

-
y Analysis parameter setting

‘ Data collection | Peak detection | Deconvolution | Identification | Adduct

Alignment parameters setting

Result i

alignmentResult_2014_8_31_23

Reference file:

Retention time tolerance:

MS1 tolerance:

Retention time factor:

MS1 factor:

Peak count filter:

l QC at least filter Gap filling option

0.1 min I
0.025 Da
0.5 (0-1)
0.5 (0-1)
0 %

Together with Alignment

(L. [ concel ]‘l

°® ®
°?®
° . $
o °
‘ ‘ % o o °
*
° ° % o g0 ’..
° "
s $ 23 o ° . . . ®
° L
. : ‘.:'\\
’ o & 0, »
¢ ° ¢ » [
' ° o ‘ . . o
. A T ’ ° )
L )
[ "
L] (]
i . . .
o ¢
o o
°
r Y
3.4‘00 3.6‘00 3.5‘00 4.600 4.2‘00 4.4‘00 d.éOO 4.8‘00 5.600
Retention time [min]
Peak no. RT [min] m/z
1 0.73 434.5876
2 1.26 842.1221
3 1.82 254.1078
4 2.11 332.0043
5 2.29 111.0078
k-1 7.09 982.9814
k 7.11 512.3321
k+1 7.12 687.8406
n 12.88 1230.412




BTW, what is ‘Joint alignher’?

Algi_Posi_QC_1_1 ID: 1761 RT:5.12 Mass: 736.61047 - alignmentResult_2015_2_23_10_48_27
°® Y
Y o n
¢ ° o ® 8 b
° ® Ed
o [
g °

> e
°

%
743.490

IR T ) . Try to joint!

o g
L “wlie - »
®
o
. [ ]
)
‘93
e o
o™
®
S
°

e ; "
"
T , o® & * 4 » L g Nega_Swath_Clflamydome B
g1 @ ® 4 Jege_Swath_Chrollera Utei@3a s =
. ® E‘ =8 IN; wath_Ch| Idgmonas_l
o LA N [ Nega_Swath_Chlam era_Utexz341 1 = =
] @, .‘ ° ® o swatiBSED _ﬂi@%te 805_3
¥ ° Y ¢ b 3 0 o Nega_Swath_CATOlSre RSt chiomydomonas 4 Nega_swatlSBnaltE-GRiRlR Y 1er2341.2
Ey ° ° ¢ 8
\ » . 3
[ ] [ ] ® [ ] ~
o ' o ° °
R ° [
n
9
® =
° o b
3 [ ) [} 4
=~ L ]
.\ T T T T T T T T
3.400 3.600 3.800 4.000 4.200 4.400 4.600 4.800 5.000
Retention time [min] E
2 . ' . ,
~ 4214 4214 4.214 4214

Retention time [min]



BTW 2, what if there is no master peak?

P Peak viewer Alignment viewer
Algi_Posi_QC_1_1 ID: 1761 RT:5.12 Mass: 736.61047
. -
L ® alignmentResult_2015_2_23_10_48 27
[ ]
o .
o j=]
2 °» ® . | R
o
o ° =
° ([ ]
E] ]

IR " Try--;but there is no good master peak::-

743.700 "
L

o g
L “wlie - »
o
. [ ]
)
‘03
3
.
®
S
°

5
¥ H
£ g o , .' L4 " [ ‘ [=]
0+ ' u
h ' % o |
o X N o.' o 7
2
o L A R * 9 §
<] ° L ] ¢ ) °
N ° P ¢
‘ - . :
® o0 y ° 8
. 8§ . . . X
R ° [ ™ ™
-.
‘o o ’
j=3
g . 2
A ]
3.400 3.600 3.800 4.000 4.200 4.400 4.600 4.800 5.000 ~

Retention time [min]

T T T T T T T T
43213 4213 4314 4214 4214 4214 4214 43215 4215
Retention time [min]




Making ‘master peak list’

a. Making a reference peak table

Reference file

Peakno. RT [min] m/z
1 0.73 434.5876
2 1.26 842.1221
3 1.82 254.1078
4 211 332.0043
5 2.29 111.0078
k-1 7.09 982.9814
k 7.11 512.3321
k+1 7.12 687.8406
n 12.88 1230.412

~

Sample A

Peakno. RT [min] m/z

. < p 711 721.9012
Try to find
Equation 27
T Next peak
Find or not » Yes
4——— No

Add to reference

Repeat for all samples

Peakno. RT [min] m/z
1 0.73 434.5876
2 0.88 541.9048
3 1.26 842.1221
4 1.82 254.1078
5 1.99 771.3782
6 2.11 332.0043
7 2.13 659.6631
8 2.29 111.0078
n-2 11.35 1050.772
n-1 12.85 1001.289
n 12.88 1230.412




Joint aligner

[ < Analysis parameter setting ['Z' Sl g
Reference peak table Data collection | Peak detection | Deconvolution | Identification | Adduct| Alignment L
Peak no. RT [min] m/z Sample A Alignment parameters setting
1 0.73 434.5876 Peak no. RT [min] m/z Result name: alignmentResult_2014_8_31_23
2 088 5419048 Reference file: [Nega Swath Q€175 |
3 126 8421221 N _
4 1.82 254 1078 Retention time tolerance: 0.1 min
5 1.99 771.3782 €4— k 1.99 771.3761 MS1 tolerance: 0.025 Da
6 211 332.0043 ) Retention time factor: 0.5 (0-1
Joint to matched peak semenfmeRer |~ e
7 213 659.6631 Equation 28 MS1 factor: 0.5 (0-1)
8 2.29 111.0078
Peak count 0 9%
n-2 11.35 1050772 Repeat for all s Qc rer Gap filing option
n-1 12.85 1001.289
n 12.88 1230.412 JC Load f [¥] Together with Alignment / [ Finish H Cancel l
RTsqm. — RTye7, 2 Massgqm. + Mass;ey. 2
Score = a X exp{—0.5 X re + b X exp{—0.5 X (eq.28)

4
OrT Omass



Joint aligner

b. Fitting each sample peak table to reference peak table

Reference peak table Aligned peak table

Peakno. RT [min] m/z Sample A
1 0.73 434.5876 Peakno. RT [min] m/z
2 0.88 541.9048
3 1.26 842.1221
4 1.82 254.1078
5 199 7713782 +— K 199 771.3761
s ;E 225:22:‘;’ Joint to matched peak
Equation 28
8 2.29 111.0078
n-2 11.35 1050772 Repeat for all samples
n-1 12.85 1001.289
n 12.88 1230.412

AlignmentID RTAve m/zAve. Sample A Sample B Sample C
1 0.72 434.5878 2500 1800 4000
2 0.88 541.9050 N.D. 1500 2000
3 1.25 842.1220 53000 62000 40000
4 1.81 254.1079 100 50 730
5 1.99 771.3765 N.D. N.D. N.D.
6 2.12 332.0049 14500 7800 25000
7 2.13 659.6631 90000 150000 120000
8 2.28 111.0082 8500 N.D. N.D.

n-2 11.36  1050.775 5000 4500 N.D.
n-1 1285 1001282 58000 20000 25000
n 12.87  1230.412 10000 12000 9000




Filtering of alighed peak list

c. Filtering aligned peaks
Aligned peak table

Condition
1. Peak count filter: 80%
2. QC ‘at least’ filter: ON

Alignment ID RT Ave. m/z Ave. Sample A Sample B Sample C QC1 QC?2 QC3
1 0.72 434.5878 2500 1800 4000 1000 N.D. 2000 <4— Excluded (Step 3)
2 0.88 541.9050 N.D. 1500 2000 1400 2000 1500
3 1.25 842.1220 53000 62000 40000 45000 30000 35000
4 1.81 254.1079 100 50 730 100 50 730
5 1.99 771.3765 N.D. N.D. N.D. N.D. N.D. N.D. <4— Excluded (Step 1)
6 2.12 332.0049 14500 7800 25000 14500 7800 25000
7 2.13 659.6631 90000 150000 120000 75000 70000 72000
8 2.28 111.0082 8500 N.D. N.D. 8500 8800 9000 <4— Excluded (Step 2)
n 12.87 1230.412 10000 12000 9000 15000 12000 13000
r L Analysis parameter setting = (=] g
Data collection | Peak detection | Deconvolution | Identification | Adduct‘ Alignment L
Alignment parameters setting
Result name: alignmentResult_2014_8 31_23
Reference file: [Nega_Swath_QC_l_S j .] '
Retention time tolerance: 0.1 min |
MS1 tolerance: 0.025 Da
Retention time factor: 0.5 (0-1)
MS1 factor: 0.5 (0-1)
Peak count filter: 80 %
QC at least filter Gap filling option 1
| Load | @ Together with Alignment | Finish || cancel |




Gap filing: interpolating missing values

d. Interpolating missing values

The maximum of raw data point within the
blue range (equation 29) is interpolated.

Alignment ID RT Ave. m/z Ave. Sample A Sample B Sample C QC1 QC?2 QC3 mz A Sample A raw data
i\ 0.88 541.9050 N.D. 1500 2000 1400 2000 1500
2 1.25 842.1220 53000 62000 40000 45000 30000 35000
3 1.81 254.1079 100 50 730 100 50 730 541.0050 eereesressenseaseasenss ®
4 211 332.0049 14500 7800 25000 14500 7800 25000 :
5 2.13 659.6631 90000 150000 120000 75000 70000 72000
i >
n 12.87 1230.412 10000 12000 9000 15000 12000 13000 0.8 RT [min]
r . Analysis parameter setting l ==l g

Data collection | Peak detection | Deconvolution | Identification | Adduct‘ Alighment L

Alignment parameters setting

Result name:

Reference file:

Retention time tolerance:
MS1 tolerance:

Retention time factor:
MS1 factor:

Peak count filter:

alignmentResult_2014_8 31_23

[Nega_5wath_qc_1_5 = ]

0.1 min [
0.025 Da

0.5 (0-1)

0.5 (0-1)

80 %

QC at least filter

Gap filling opticn

Load Together with Alignment

Finish Cancel




