Table 1: Aligned protein sequences information

	Alignment examples
	Sequence name
	Species
	Family
	Accession number
	Number of amino acids (aa)

	First
	Chin.TF
	Oncorhynchus tshawytscha
	24 Transferrin protein sequences
	AH008271
	677

	
	Cow TF
	Bos Taurus
	
	U02564
	704

	Second
	CpGV
	CydiapomonellaGV
	12 helicase protein sequences of baculoviruses
	AAK70750
	1131

	
	NeseNPV
	NeodiprionsertiferNPV
	
	AAQ96438
	1143

	Third
	AdorGV
	AdoxophylesoronaGV
	
	AAP85713
	1138

	
	BmNPV
	Bombyx mori NPV
	
	AAC63764
	1222





Table 2: Harmonic identical words, the position orders in the two sequences, and their difference for each identical word in the second alignment [CpGV vs NeseNPV]

	Harmonic
identical
words
	Position in first sequence
	Position in second  sequence
	Difference
in positions
	Harmonic identical words
	Position
in first sequence
	Position
in second sequence
	Difference in
positions

	TN
	27
	34
	-7
	LI
	657
	667
	-10

	PF
	70
	78
	-8
	LI
	677
	695
	-18

	DY
	106
	115
	-9
	YD
	702
	723
	-21

	LE
	134
	142
	-8
	DP
	720
	740
	-20

	PL
	137
	145
	-8
	QQ
	747
	763
	-16

	RLG
	143
	151
	-8
	CN
	749
	768
	-19

	SNA
	151
	167
	-16
	LI
	756
	775
	-19

	VK
	164
	179
	-15
	WL
	768
	787
	-19

	NE
	238
	255
	-17
	RFY
	771
	790
	-19

	YIL
	323
	345
	-22
	NF
	803
	827
	-24

	NQ
	341
	362
	-21
	AS
	817
	841
	-24

	LF
	349
	368
	-19
	IP
	821
	845
	-24

	DN
	368
	384
	-16
	EK
	826
	850
	-24

	IS
	403
	413
	-10
	LVL
	830
	854
	-24

	SYFA
	405
	420
	-15
	SS
	833
	859
	-26

	EK
	418
	432
	-14
	GK
	839
	863
	-24

	DY
	424
	339
	-15
	KI
	851
	873
	-22

	VK
	427
	442
	-15
	SE
	867
	893
	-26

	SK
	464
	478
	-14
	SQLY
	878
	902
	-24

	TV
	481
	498
	-17
	NE
	884
	908
	-24

	FN
	487
	504
	-17
	CNN
	925
	949
	-24

	TE
	496
	513
	-17
	NR
	943
	965
	-22

	GVF
	499
	516
	-17
	DH
	951
	973
	-22

	PF
	513
	530
	-17
	FSGS
	960
	982
	-22

	FD
	537
	555
	-18
	YEH
	965
	987
	-22

	YHA
	554
	572
	-18
	EA
	1033
	1050
	-17

	SK
	585
	605
	-20
	ETL
	1053
	1071
	-18

	MIK
	610
	625
	-15
	SK
	1073
	1090
	-17

	LS
	627
	644
	-17
	QI
	1108
	1126
	-18

	LQ
	635
	649
	-14
	KA
	1124
	1138
	-14





Table 3: Different parts in the second alignment [CpGV vs NeseNPV] using our method (left column) and EMBOSS Needle program (right column)
	M-S-VDDIMMSY-ESVDRV-ER-V--SCKYWYF-TNG-NKKV
| : :..:|.:. .:: .| :: :  |....|. ||. ..|:
MENNILGLMKTIANTI-TVPQKHLFYSTDDIYVKTNEITFKL

RHQ-CRNVEFFIK--LMTSVAR
 |. |  :..::.  |..|... 
-HSDC--IATYLSDALHKSNDI
Score* = 55, Gaps of total length 16
	------------------------MSVDDIMMSYESVDRV
                        .|.|||.:....:...
MENNILGLMKTIANTITVPQKHLFYSTDDIYVKTNEITFK

ERVSCKYWYFTNGNKKVRHQCRNVEFFIKLMTSVAR
....|...|.::    ..|:..::
LHSDCIATYLSD----ALHKSNDI------------
Score* = 30, Gaps of total length 40
Comment: Incorrect alignment, gap of very long length in both two aligned subsequences due to using inharmonic identical words in the alignment.

	SNTKRCG Score = 4, Gaps of total length 3
 :..|
-DEHR-- 
	SNTKRCG Score = 0, Gap of length 3
...:    Comment: Gap attraction
DEHR--- 

	-FL Score = 6, Gaps of total length 2
 | 
AF- 
	FL Score = -2, No gaps
.. Comment: Gap annihilation
AF 

	--A-FNLV-----SNAEYN Score = 24, Gaps of
  : |.|.     |||:.  total length 9
NVSLFTLKNDEKNSNAQI-
	AFNL--VSNAEYN----- Score = 16, Gaps of
..:|  :.|.|.|      total length 7
NVSLFTLKNDEKNSNAQI 
Comment: Gap annihilation

	--SNTF-QDTQ Score = 7, Gaps of total
  |.:. :.:. length 3
INSESITEPSN 
	SNTFQDTQ--- Score = 6, Gap of length 3
.|:...|:    Comment: Gap attraction
INSESITEPSN 

	-NIMF- Score = 6, Gaps of total length 2
 :::. 
MSVLLH 
	N--IMF Score = 1, Gap of length 2 
.  ::. Comment: Gap attraction
MSVLLH 

	-KKWFEYM Score = 7, Gaps of total length 2
 :..|:: 
YQDIFKF- 
	KKWFEYM Score = -10, No gaps
.:..... Comment: Gap annihilation
YQDIFKF

	--Y-VKDSGMGLVVDNVKVGVSV-GVERMTPC
  : ::|..:. ..|:..:...: |.. :..
ENFNIQDQEIA-NNDSPCLFNDLHGFS-IHK-
Score = 7, Gaps of total length 7
	YVKDSGMGLVVDNVKVGVSVGVERMTPC------------
           :|..:.........:||
-----------ENFNIQDQEIANNDSPCLFNDLHGFSIHK
Score = 13, Gaps of total length 23
Comment: Incorrect alignment, gap of very long length in both two aligned subsequences due to using inharmonic identical words in the alignment.

	-TLMKKC Score = 11, Gaps of total length 2
 .|:|. 
LNLLKS- 
	TLMKKC Score = 0, No gaps
..:.|. Comment: Gap annihilation
LNLLKS 

	LIST Score = 4, Gaps of total length 3
  |
--S- 
	LIST Score = 1, Gap of length 3
   : Comment: Gap attraction
---S 

	-TAIK-MHNQYSVHDILFF Score = 27, Gaps of
 :.:. :.|| ..|. ||  total length 5
MSQLHIISNQ-DEHK-LF-
	TAIKMHNQYSVHDILFF Score = 4, Gap of
.: ::|...:..:...| length 1
MS-QLHIISNQDEHKLF 
Comment: Gap annihilation

	LYVDNLIYFSS-NTAAENFMESLQFFVNP-EEGVEEYF
.  ||.: ... .|.   ::: |.:  |. .:..:. |
C--DNNV-LKQIITC---YID-LDY--NLFAKFCQS-F

NAIS----- Score = 39, Gaps of
..||	total length 17
RFISDDSLC
	-----------LYVDNLIYFSSNTAAENFMESLQFFVNPE
           .|:| |.|   |..|: |.:|.:|..:
CDNNVLKQIITCYID-LDY---NLFAK-FCQSFRFISD--
EGVEEYFNAIS Score = 51 
       :::. Gaps of total length 25
-------DSLC Comment: Incorrect alignment, gap of very long length in both two aligned subsequences due to using inharmonic identical words in the alignment.

	VKNNDEK- Score = -1, Gaps of total 
 ....||  length 2
-GFVIEKH
	VKNNDEK Score = -10, No gaps
....::. Comment: Gap annihilation
GFVIEKH

	KSM- Score = 3, Gaps of total length 2
 |. 
-SYC
	KSM Score = -3, No gaps
... Comment: Gap annihilation
SYC 

	GNLYVYYKSK- Score = 8, Gaps of total                       
 ..|....||
-ERYFKQVSKS
	GNLYVYYKSK Score = -4, No gaps
...:...... Comment: Gap annihilation
ERYFKQVSKS



Table 3 (continued)
	-KCPDV- Score = 2, Gaps of total length 2
 |...: 
YKSKLIY  
	KCPDV-- Score = -6, Gap of length 2
....:   Comment: Gap attraction
YKSKLIY 

	LNF- Score = 6, Gaps of total length 2
 .| 
-KFI 
	LNF Score = -5, No gaps
... Comment: Gap annihilation
KFI 

	-VCKKI Score = 7, Gaps of total length 2
 :..| 
TITNK- 
	VCKKI Score = -5, No gaps
..... Comment: Gap annihilation
TITNK 

	-RLYSAI Score = 7, Gaps of total
 .|:::  length 2
DMLHNS- 
	RLYSAI Score = -6, No gaps
.:.... Comment: Gap annihilation
DMLHNS 

	FLD- Score = 1, Gaps of total length 2
 :. 
-IPR 
	FLD Score = -5, No gaps
... Comment: Gap annihilation
IPR 

	-ESMMEEK- Score = 10, Gaps of total
 :.::.|.  length 2
NDKLVNENA 
	ESMM--EEK Score = 5, Gap of length 2
...:  |.. Comment: Gap attraction
NDKLVNENA 

	LVWLLECKASDIVIM-MIK- Score = 35, Gaps of
  .|  |  |.|.:: |||  total length 8
--HL--C--SHICLLAMIKF

	LVWLLECKASDIVIMMIK Score = 2 
.:    |....::.|:.. Gap of length 4
HL----CSHICLLAMIKF Comment: Gap attraction and Gap annihilation

	ECDLMGLQVAMICHLLWP Score = 20
  | ..||: ::.:.|.  Gaps of total length 5
--D-QTLQI-LVKYSLC-
	ECDLMGLQVAMICHLLWP Score = 6, Gaps of
:..|..|....:|      total length 5
DQTLQILVKYSLC----- 
Comment: Gap attraction

	-F-NAYQDYE--DWL-EE-YNVGS-- Score = 19
 : :...|.:  :.| |. :::.:   Gaps of
VYLSDDNDNKLIEALGETVFDINANL total length 8
	FNAYQDYEDWLEE--------YNVGS Score = 7
.....|.::.|.|        .|... Gaps of total
VYLSDDNDNKLIEALGETVFDINANL length 8
Comment: Gap attraction

	-EN- Score = 7, Gaps of total length 2
 :|
RKND 
	--EN Score = 1, Gap of length 2
  .: Comment: Gap attraction
RKND 

	DLV- Score = 7, Gaps of total length 2
 |: 
-LIQ 
	DLV Score = -4, No gaps
.:. Comment: Gap annihilation
LIQ 

	IRS-F--LN---DYTGD Score = 22, Gaps
:|. |  |.   :|..: of total length 6
MRCIFPHLRGFVNYATN
	-------IRSFLNDYTGD Score = 20, Gap of
       :|.|:|..|.  total length 8
MRCIFPHLRGFVNYATN- 
Comment: Gap attraction

	--SSKP Score = 8, Gaps of total length 4
  ||   
TGSS-- 
	SSKP Score = 0, No gaps
:... Comment: Gap annihilation
TGSS 

	YKQDKEE-Y---K-HSKSERDEKVKLYE Score = 16
 |..... :   : :..||. |..:..  Gaps of
-KMPSNTLFIDNRGNGPSEM-EFSRAI-total length 8
	YKQDKEEYKHSKSERDEKVKLYE-- Score = -8,
.......:..::.....:::...  Gap of length 2
KMPSNTLFIDNRGNGPSEMEFSRAI 
Comment: Gap annihilation

	RAF- Score = 4, Gaps of total length 2
 :: 
-SYM 
	RAF Score = -3, No gaps
... Comment: Gap annihilation
SYM 

	LYYKCFLQG Score = 4, Gaps of total
   : .| . length 5
---R-ML-T 
	LYYKCFLQG Score = -4, Gap of length 5
.     :.. Comment: Gap attraction
R-----MLT

	TIKL- Score = 4, Gaps of total length 2
 :.| 
-VFLY
	TIKL Score = -3, No gaps
.... Comment: Gap annihilation
VFLY 

	NGVCAESL Score = 4, Gaps of total length 2
. :..|. 
M-ITQEE- 
	NGVCAESL Score = -1, Gap of length 2
  :..:.. Comment: Gap attraction
--MITQEE 

	-FKKKYN Score = 8, Gaps of total length 2
 |..:: 
MFYSRH- 
	FKKKYN Score = -6, No gaps
.....: Comment: Gap annihilation
MFYSRH 

	YFQTFTPKFKANVDVTV Score = 14
 .::   | ||. .. : Gaps of total length 7
-IKS---K-KAP-RF-I
	YFQTFTPKFKANVDVTV Score = 4, Gap of
......|:|.        length 7
IKSKKAPRFI------- 
Comment: Gap attraction


*The scores in the table were calculated using BLOSUM 62 score matrix and without gap penalty.

