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Fig. S1: The first alignment [Chin.TF vs Cow TF] using our method, Score matrix: BLOSUM 62, Gap open penalty: 0, Gap extend penalty: 0,
End gap open penalty: 0, End gap extend penalty: 0, Length: 733, Identity: 346/733(47.20%), Similarity: 456/733(62.21%), Gaps:
85/733(11.60%), Score: 1913. The black thick lines indicate the positions of the essential harmonic identical words utilized in the alignment.
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Fig. S2: The second alignment [CpGV vs NeseNPV] using our method, Score matrix: BLOSUM 62, Gap open penalty: 0, Gap extend penalty: 0,
End gap open penalty: 0, End gap extend penalty: 0, Length: 1232, Identity: 312/1232 (25.32%), Similarity: 560/1232 (45.45%), Gaps: 190/1232
(15.42%), Score: 1525. The black thick lines indicate the positions of the essential harmonic identical words utilized in the alignment.
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Fig. S3: The third alignment [AdorGV vs BmNPV] using our method, Score matrix: Blosum62, Gap open penalty: 0, Gap extend penalty: 0, End
gap open penalty: 0, End gap extend penalty: 0, Length: 1285, Identity: 347/1285 (27.00%), Similarity: 630/1285 (49.03%), Gaps: 210/1285
(16.34%), Score: 1897. The black thick lines indicate the positions of the essential harmonic identical words utilized in the
alignment.
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Fig. S4: The first alignment [Chin.TF vs Cow TF] using EMBOSS Needle program, Score matrix: BLOSUM 62, Gap open
penalty: 10.0, Gap extend penalty: 1.0, End gap open penalty: 10, End gap extend penalty: 1.0, Length: 732, Identity:
331/732(45.2%), Similarity: 444/732(60.7%), Gaps: 83/732(11.3%), Score: 1529.0.
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Fig. S5: The second alignment [CpGV vs NeseNPV] using EMBOSS Needle program, Score matrix: BLOSUM 62, Gap open
penalty: 10.0, Gap extend penalty: 1.0, End gap open penalty: 10, End gap extend penalty: 1.0, Length: 1233, Identity: 272/1233
(22.1%), Similarity: 498/1233 (40.4%), Gaps: 192/1233 (15.6%), Score: 557.0.
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Fig. S6: The third alignment [AdorGV vs BmNPV] using EMBOSS Needle program, Score matrix: BLOSUM 62, Gap open penalty: 10.0, Gap
extend penalty: 1.0, End gap open penalty: 10, End gap extend penalty: 1.0, Length: 1268, Identity: 310/1268 (24.4%), Similarity: 571/1268
(45.0%), Gaps: 176/1268 (13.9%), Score: 942.0.
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Fig. S8: Multiple sequence alignment [AdorGV, BmNPV, CpGV and NeseNPV] using EMBL-EBI MUSCLE program
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Fig. S8 (Continued)
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Fig. S8 (Continued)
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Fig. S9: Multiple sequence alignment [AdorGV, BmNPV, CpGV and NeseNPV] using EMBL-EBI Clustal Omega program
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FRFIS----DDSLCSYFALKIQGF---------- VIEKHWKLSDYIVKKIDPEMLVSYCG
WFDFDDTKLCVSLGYYYGIHYMIYLTLSAKNETLDDDELWAYTYENVMALNLPPDIVCKG
V----- EEYFNAISSYFAIHLAVK---------- NNDEKAPLNDYTVKMCGVDDNVKSMG
K----- EAFFESICCYFALHFSIY---------- EKTGDWRITASTIKQSEVEDDVKSVG

WFVVYK--TEDSIYCFSERYFKQVSKSRSNDECSKIAYKSKLIYTVPDICFNDSKFIYVT
FFRKLENVVTGYNLVFNGKNYQIVKKE - - -DDLFKLVKSNC - - YKLSNIKFNNWKYLYLT
FFKKIK--VSKFDYIFNGNLYVYYKSKK--ENLLAAQFAKCPDVTVSSLIFNKTLNFYMT
FYKKIK--VGKFDYIFTGNIYENYKSKR--DHTLAFLMADCPEISVSGLTFNDTINFYHT

*,0. 00 L EF

ENGVFNTITNKFVDFAPFVIANTMFLCALQNGQVYNISKYFFDDMLHNSKKEMLSMELYH

TYGVYNLFTNSFHSNCPFLLGTTLPQTLKKPTDEEYLPEDAFNYMLSTSTDELSIYRIYH

EYGVFDVCKKIYREFCPFLVTSTLKQSFIT-KEQEYLNKTVFDRLYSAIDKDLTLFKMYH

QDGLFDVCRKTYKEPCPFVVMSTLRKNFIK-NNQVFLEKSLFDRIYNITDTDLDLLKMYH
Fr. P - FI ..

LR H : Lo FE

AAHIPRKMRRICALIRLGLYTNNDKLVNEN-ASKIVDIFNHLH----LCS--HICLLAMI
TAKMCRDVKMLKTNMATIVNYMGNCNTCQADMRVALNNLFR- -DLWNLDDE - -NLITLAL -
ARKFLDDYEMVCDNLRKCVLVGESMMEE - - -KSKWEGRWRELLVWLLECKASDIVIMMI -
ARKFMTEYEQTILCLKECKLANASN--S---VAILEEKIHEMVVWLLECKGSDILILMM-

KFTAPE----ITNLLCND---------------- GITLSDQTLQILVKYSLC--SAHIK-
YVNKNKVSDMLHNLKCKPCRSTVSGSRPKCKCYKKIKINRKALKVCLIADMFGNDAELSK
KR-SGQLOQNVLNNIV-----=-=---------- ALSECDLMGLQVAMICHLLWPNSKVEL
YL-KDRLLQYINNIMK-=--=-=--=-=-------- TAVDVDLMCMQSAIVAHLLWPNSKIEI

LLFLIVYLS-DDNDNKL------- TEALGETVFDINANLLINRKNDVLKNLTS-LTQMKN
LIWMLIFTNKTYVSTTLIRTNSEFVNQHGEFFFKEHNK-------- IIQYLYQTIHKIEY
FFWALIFNAYQDYEDWLEEYNVGSL - - THENVFNNKKK- - - - - - - - ITEAMHRFLYNLSY
FLWSLLYNNFFDYEDSLMDYECDEL - - ITKTMFDNKKK- - - - - - - - ITECVHAYLYQLDY

* : R

Fig. S9 (Continued)

12

409
435
395
394

455
495
440
439

513
550
496
495

573
610
555
554

626
665
611
608

663
725
652
650

714
777
702
700



NeseNPV
BmNPV
CpGV
AdorGv

NeseNPV
BmNPV
CpGVv
AdorGv

NeseNPV
BmNPV
CpGV
AdorGv

NeseNPV
BmNPV
CpGV
Adorav

NeseNPV
BmNPV
CpGVv
AdorGV

NeseNPV
BmNPV
CpGV
AdorGv

NeseNPV
BmNPV
CpGV
AdorGV

NeseNPV
BmNPV
CpGV
AdorGv

IKQLISHIYDSSLWSKNVLL----IQN-EIDPTRKKFKSDVVDNPSVLLDQLVQQLTICN
VDML - - -M- - -DKFNDKRLFLTELRDDVAREPDVQFEESDNICKFYTHHTDALIILKKYN
DDEV---SI----- ERV----QDLVDEVGDPDKRKYEQKRIVKNIGAEYRKYNKLRQQCN
SKCL---PFNDDLFEEI----KTMVFNIPLADDKKFNKKRILNNVVELYEKYENYPDTYN

. . . . TR *

IWKDKLILPVSNETTLQWLIRFYMRCIFPHLRGFVNYATNPHMINIAEAYCYMLIANNFA
VWWDKIILARSTDDLPTWLTRFYMRIIMSKMDLK - -EYSYNYLKKIVEGYLYFKRFTNFN
VWSDLLIVHQPGENMYDWLTRFYIRSFLNDYTG- - - - - DMKELYNVVLGFSYFRVFTNFH
VWSDYLIVQNKNEDMYTWLTRFYVRIFLNDLDCN - -DANSRRLHNVVKGLCYFRVFTNFH

sl z *E RREIE 21, SR T JEE

YDHVLYLLTFAASLNIPQNYEKLLLVLTGSSNAGKTSFISLLGKIAVKMPS--NTLFIDN
HANAIMLMHFAASLAIPVDYGKKAIYMPGEPGSGKSSFFELLDY - LVLMHKFDDDNHSGE
SNNSKALINFCASFAIPINNEKMCLVLSSKPNCGKSSLWELFSKNKILVYKQDKE - - EYK
CNNSKVLINFCASLAIPVDNEKMCIVISSKPNCGKSSLHELLS NIILVHKQDKE--VYK

* e K ** *k - * ** * -
" . H e

RGNGPSEMEFSRAISQLYEINEVHKTTAENIKNTADLSREVVVRHAHSACQKIMLQYKPI
SNKETSDKEVSKLNSQLYVINELKQCSESYFKKHADSSKSDSKSRKYQGLLKYEANYKML
HSKSERDEKVKLYESQLYVMNEAQKFSKTFLKTIVDSTRMDSARCNYGIVEMFNITFKAL
HNNNERDEKVKLYESQLYVMNEAQKFTKAYLKSIVDNNRTDSARCNYGVMETFKISFKSL

*kk*k ** e . "k * . sk .
“e . i . - . .

LCNNR- - -MLEIENCDKAVENRLIIVYYDHVFEK-KVVFSGSIYEHYITKHYPDELI- - -
IVNNK---PLYVDDYDDGVQDRFLIVYTNHKFVD-SVKFAGSVYEHIKSKQFPIESMYYE
VCNNEDDKI - LVDGYDRACSNRIGQMYFDHDFDD - SNEFSGSVYEHHIRKRYCEVRDVTD
VCNNDDDKIVILDGYDKACSNRIGQIYFDHEFDNDIKEFCGSVYEHHVNKKYSEVRDVVS

[ “ % - % * * * dhek *** * -

NIGDSFRVLVSYMLIHYKDNKTNLISSRRMLT - -PRMIKNIKTVSVMNIFAEAIDYILDV
SLVTPVRLFLSHVLMYRRDPKTGFVVYKTLLNNDPMHKHNLMCMSTNNSPLYALIYILNI

YLKDPVRAFLANVLQHKCNPIDGQLYYKCFLQGDNTYKHNKKCLYIYNNSIEALLYVMNV
KLTDSVEAFLANVLKHKCDKVDGKLYYKSILQNDTSYKHNKKCLYIYNVRAEALIYVLNV
. sae ok . . M .k .

* Rz Wp e

QMTDDPNLWIDVETLKDVFLYVPKILQTIC----V--S-KKMITQEECEEMFY~------ S
KTVRNATITIGEDKMEEMISIAVQHLKNFLHPSFVQYNYKKNINASSSKSFVFNEQVLLQ
KEVKTAQEFSH-ETLIDTIKLAEKYVLNVL==---- HYSKRNGVCAE---======-- SLCG
KECNRSPEFSE-EFVIDLIKCAEKYVLQML----- HYNKRNTVNAD---------- TLLI
RHVDKY - - YENADSMGKNYYRLQINTNLDKIKSKKAPRFI------- 1143
QIKNKF - -KNNYNKTTNVFYNMTMALNRNDLN-TSVPNFVC- - - - - - 1222
EFKKKYNVPRHFNPDTNMYMGIQITTDEKYFQ-TFTPKFKANVDVTV 1131
DFKKRFNTTKFFNSHTKMYRNLQIAKSENYFK -HCPPNFLANADIVL 1138
* %

Fig. S9 (Continued)
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MDFSLRVALCLSMLALCLAIQKEKQVRWCVKSNSELKKCKDLVDTCKNKEIK---LSCVE
---CLATVYAAPVEGM--------- VRWCVKSDKELQKCHDLAANVAE------- FSCVK
MRPAVRALLACAVLGLCLA-DPERTVRWCTISTHEANKCASFRENVLRILESGPFVSCVK
MRLTFSALLSFGIIGLCLA STEQ-VRWCVISENELKKCNEFKEAMNSINHPG- - LACIK

kkkk ok Kk k% . REIE

KSNTDECSLLFRKTMQMQFVWTGCDVYKGSLQPYNLKPIMAENYGSHTETDTCYYAVAVV
RDDSFECIKAIKREEADAITLDGCGDIYTAGLHNYNLQPIIAEDYG- - EDSDTCYYAVAVA
KTSHMDCIKAISNNEADAVTLDGGLVYEAGLKPNNLKPVVAEFHGTKDNPQTHYYAVAVV
KTSHLDCVKAIAENEADAVTIDGGLIYEAGLVPYNLKPVVAEDYGTENEPLSQYFAVAVG

e : . kE ek Ok hkeksokk ok ,or Eedkkkwk

KKSSKFTFDELKDKKSCHTGIGKTAGWNITIIGLLLERKLLKWAGPDSETWRNAVSKFFKA
KKGTKFGFLNLHGKKSCHTGLGKSAGWNIPIGTLVTLDQIQWAGIEDRPVESAVSDFFNA
KKDTDFKLNELRGKKSCHTGLGRSAGWNIPMAKLYKE- - - -LPDPQ- ESIQRAAANFFSA
KKGTDFQIKDLKGKKSCHTGLGRSAGWYVVPVGTLYELNLLDWEGPP - EPTEDAVARFFSG

**.:.* : :*..*******:*.:*** T, * . . *.: **..

SCVPGA- - -KEPKLSQLCAGIKEHKCSRSNNEPYYNYAGAFKCLQDDQGDVAFVKQSTV -
SCVPGA- -NTGSELCQLCMG- - - -DCSRSHNEPYYDYSGAFQCLKDGAGEVAFIKHLTV -
SCVPCADQSSFPKLCQLCAGKGTDKCACSNHEPYFCYSGAFKCLMEGAGDVAFVKHSTVF
SCVPCA-LGKNPKLCSLCAGKGGDKCACSDREPYFCYSGAFQCLKDDVGDVSFVKHTTVL

kkEkk % L LR ok kEEe KekEkEkE . Kekakeke FFE

----PEEFHKDYELLCPDNTRKSIKEYKNCNLAKVPAHAVLTRGRDDKSKDIIEFLQEAQ
----PAAEKASYELLCKDNTRAPIDSYKTCHLARVPAHAVVSRKDTKLANHIYSKLMALK
DNLPNPEDRKNYELLCGDNTRKSVDDYQECYLAMVPSHAVVARTVGGKEDVIWELLNHAQ
ENLQTESDKENYELLCPDNTRRPVDQFRDCNLAKIPAHAVVARSVNGKEDLINNLLSTAQ

JRERERE RRERE . e K KE 2K REIF K I
K------ TQECKLFRLPG-MGKGSNFQGQRSESYSPPIFYGQFSVPRSRLFQCIQALKEG
D--------- FNLFSSDGYAAKNLMFKDSTQNLVQLPMTTDSFLYLGAEYMSTIRSLTKA

EHFGKDKPDNFQLFQSP - -HGKDLLFKDSADGFLKIPSKMDFELYLGYEYVTALQNLRES
ENFGKGKAGKFRLFASD--HGKDLLFKDTANRLLRVPPKMDYELYLGYQYIQAIKPIKGH

JEE Ko R,

VKED-DSAAQVKVRWCTQSKAEKTKCDDWTT - -ISGGA- -TECTEASTAEECIVQILKGD
QA---TGATSRAIKWCAVGHNEKVKCDAWTINSFTDGDSRIECQDAPTVDECIKKIMRKE
KPPD-SSKDECMVKWCAIGHQERTKCDRWSG- - FSGGA- - IECETAENTEECIAKIMKGE
ALDKLHSLGDKKVKWCTVNHDEKKVCDEWSV - - FSNGV - - TACEVGENSEDCIVKIMKGE

L LE ok, kR Ry

Fig. S10: Multiple sequence alignment [FrogTF, ChinTF, CowTF and PossumTF] using EMBL-EBI MUSCLE program

14



FrogTF
ChinTF
CowTF
PossumTF

FrogTF
ChinTF
CowTF
PossumTF

FrogTF
ChinTF
CowTF
PossumTF

FrogTF
ChinTF
CowTF
PossumTF

FrogTF
ChinTF
CowTF
PossumTF

FrogTF
ChinTF
CowTF
PossumTF

ADAVTLDGGYMYTAGLCGLVPVMGEYYDQDDLTPCQRSCSQAKGY - -YYAVAIVKKG-TQ

ADATAVDGGEVFTAGKCGLVPVMVEQYD------- EVRCSAPGEASSYFAVAVAKKA-S5G
ADAMSLDGGYLYIAGKCGLVPVLAENYK------ TEGESCKNTPEKGYLAVAVVKTSDAN
ADAMSTDGGYVYIAGKCGLVPVLVENYAPKDAPGSHGPDCENKPAEGYYGVAVVKTG- TD

khkke kkk s kk kkkkEkk: k* % . *® kke ok

VSWSNLRGVKTCHTAVGRTACWNIPVGLITSETANCDFASYVGESCAPGSDVKSNLCALC
LTWKTLQGRRSCHTGLGRTACWNIPMGLIHRRTMNCDFTTYFSKGCAPGFEVDSPFCAQC
INWNNLKDKKSCHTAVDRTACWNIPMGLLYSKINNCKFDEFFSAGCAPGSPRNSSLCALC
LTHDSLKGKKSCHTAVGRTAGNNIPMGLIYNKTQSCEFDKYFSESCAPGADPASSLCALC

rLE_ R rhkER - kEkkkRkkkkk . ., JRERE ® oekE ok

IGDPEKLSEREKKCSPSASEAYYGYSGAFRCLVE -KGQVGFAKHTTVFENTDGKNPAGWA
RGSGQSVGGDRAKCKASSEEQYYGYTGAFRCLVEDAGDVAFIKHTIVPEMTDGNGPV -WA
IGSEKGTGKE- - -CVPNSNERYYGYTGAFRCLVE - KGCDVAFVKDQTVIQNTDGNNNEAWA
IGKPGSPASD- -KCASSTKETYYGYNGALRCLVENKGDVAFVKHTTVLENVEGKNTEPWA

* . vk khkk kk.kkEkkk Fek Kk ok L *k

KDLKSEDFELLCPDGSRAPVTDYKRCNLAEVPAHAVVTLPDKREQVAKIVVNQQSLYGRK
QNLMSSDFELLCQDGTTQPVTKFRECHLAKVPAHAVITRPESRGEVVSILLEQQARFGSS
KNLKKENFEVLCKDGTRKPVTDAENCHLARGPNHAVYSRKDKATCVEKILNKQQDDFGKS
ANLKPKTLGSLCLDGSQKEVTRASECHLAKAPNHAVISRRDKADLVRQVLLDQQSKYGTY

ik . wk k. %% * e kk * kkk . T, L EE .k

GFQ-KDIFQMFQSTCGGKDLLFKDSTQCLLEIPSKTTMQEFLGDKYHTAVTSLNKCSTSNE
GSD--SSFNMFKTDFGKNLLFKDSTKCLQEIPSGTKFQGFLGEEYMIAMQSLRECSNSTS
VTDCTSNFCLFQSN-SKDLLFRDDTKCLASIAKKT -YDSYLGDDYVRAMTNLRQCSTSK-
GND RKTFTLLPNT--KNLLFKDNTECLAKLPERITYEQFLGQEYVTAVGSLKKCSISS-

kekkk Kk kekk . rorEREe Ok weo ok ekEk ok

ASWLPAQFHSCMKIYIMVDCPLSII
DLEKACTFHSCQ-----=-=-----
-LLEACTFHKP- - - == -=-=-=---
~LLPVCEFHKF - - == === === -~
] % ]
Fig. S10 (Continued)
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Fig. S11: Multiple sequence alignment [FrogTF, ChinTF, CowTF and PossumTF] using EMBL-EBI Clustal Omega program

MRLTFSALLSFGIIGLCLAS-TE-QVRWCVISENELKKCNEFKEAMNSIN--HPGLACIK
MRPAVRALLACAVLGLCLAD-PERTVRWCTISTHEANKCASFRENVLRILESGPFVSCVK
MDFSLRVALCLSMLALCLAIQKEKQVRWCVKSNSELKKCKDLVDTCKN- - -KEIKLSCVE
------------ CLATVYAAPVEGMVRNCVKSDKELQKCHDLAANV-------AEFSCVK

* * kkkk ok * k% . Jike

KTSHLDCVKATAENEADAVTIDGGLIYEAGLVPYNLKPVVAEDYGTENEPLSQYFAVAVG
KTSHMDCIKAISNNEADAVTLDGGLVYEAGLKPNNLKPVVAEFHGTKDNPQTHYYAVAVV
KSNTDECSLLFRKTMQMQFVWTGGDVYKGSLQPYNLKPIMAENYGSHTETDTCYYAVAVV
RDDSFECIKAIKREEADAITLDGGDIYTAGLHNYNLQPIIAEDYGED--SDTCYYAVAVA

.k T ., .. kk ek Kk kkake okk ok r kekkkk

KKGTDFQIKDLKGKKSCHTGLGRSAGWVVPVGTLYELNLLDWEGPP -EPTEDAVARFFSG
KKDTDFKLNELRGKKSCHTGLGRSAGWNIPMAKLYK- - - -ELPDPQ-ESIQRAAANFFSA
KKSSKFTFDELKDKKSCHTGIGKTAGWNIIIGLLLERKLLKWAGPDSETWRNAVSKFFKA
KKGTKFGFLNLHGKKSCHTGLGKSAGNNIPIGTLVTLDQIQNAGIEDRPVESAVSDFFNA

kh e Kk r ek KEkkEEEK K. okEE . . L FLr kR

SCVPCALG-KNPKLCSLCAGKGGDKCACSDREPYFGYSGAFQCLKDDVGDVSFVKHTTVL
SCVPCADQSSFPKLCQLCAGKGTDKCACSNHEPYFGYSGAFKCLMEGAGDVAFVKHSTVF
SCVPGAKE - -P-KLSQLCAGIKEHKCSRSNNEPYYNYAGAFKCLQDDQGDVAFVKQSTVP
SCVPGANT - -GSELCQLCM- - - -GDCSRSHNEPYYDYSGAFQCLKDGAGEVAFIKHLTVP

*hkkk K ko kE SRy ok kkk kekkkakdk o Kekakak. k%

ENLQTESDKENYELLCPDNTRRPVDQFRDCNLAKIPAHAVVARSVNGKEDLIWNLLSTAQ
DNLPNPEDRKNYELLCGDNTRKSVDDYQECYLAMVPSHAVVARTVGGKEDVIWELLNHAQ

E----- EFHKDYELLCPDNTRKSIKEYKNCNLAKVPAHAVLTRGRDDKSKDIIEFLQEAQ
A----- AEKASYELLCKDNTRAPIDSYKTCHLARVPAHAVVSRKDTKLANHIYSKLMA- -
JREkRR kkkk ' ek okk skakhke ok Lk ®

ENFGKGKAGKFRLFASDH- - GKDLLFKDTANRLLRVPPKMDYELYLGYQYIQAIKPIKGH
EHFGKDKPDNFQLFQSPH- - GKDLLFKDSADGFLKIPSKMDFELYLGYEYVTALQNLRES
------ KTQECKLFRLPGMGKGS -NFQGQRSESYSPPIFYGQFSVPRSRLFQCIQALKEG
------- LKDFNLFSSDGYAAKNLMFKDSTQNLVQLPMTTDSFLYLGAEYMSTIRSLTK-

JEE

ALDKLHSLGDKKVKWCTYNHDEKKVCDEWSVFS - - - -NGVIACEVGENSEDCIVKIMKGE
KPP -DSSKDECMVKWCAIGHQERTKCDRWSGFS - - - -GGAIECETAENTEECIAKIMKGE
VKE-DDSAAQVKVRWCTQSKAEKTKCDDWTTIS- - - -GGAIECTEASTAEECIVQILKGD
-AQ- ATGATSRAIKNCAVGHNEKVKCDANTINSFTDGDSRIECQDAPTVDECIKKIMRKE

rkke . ke k% ko * L. FE .. rkEk k.

16

56
59
57
41

116
119
117
99

175
174
177
159

234
234
234
213

294
294
289
266

352
352
342
318

408
407
397
376



PossumTF
CowTF
FrogTF
ChinTF

PossumTF
CowTF
FrogTF
ChinTF

PossumTF
CowTF
FrogTF
ChinTF

PossumTF
CowTF
FrogTF
ChinTF

PossumTF
CowTF
FrogTF
ChinTF

PossumTF
CowTF
FrogTF
ChinTF

ADAMSTDGGYVYIAGKCGLVPVLVENYAPKDAPGSHGPDCENKPAEGYYGVAVVKTG-TD
ADAMSLDGGYLYIAGKCGLVPVLAENYKT------ EGESCKNTPEKGYLAVAVVKTSDAN
ADAVTLDGGYMYTAGLCGLVPVMGEYYDQDDLTPCQR - - SCSQAKGVYYAVAIVKKG-TQ
ADAIAVDGGEVFTAGKCGLVPVMVEQYDEVRCS------- APGEASSYFAVAVAKKA-SG

khkee khkk o2 kk kEkEkEAkk: ok ok * k% ok

LTWDSLKGKKSCHTAVGRTAGWNIPMGLIYNKTQSCEFDKYFSESCAPGADPASSLCALC
INWNNLKDKKSCHTAVDRTAGWNIPMGLLYSKINNCKFDEFFSAGCAPGSPRNSSLCALC
VSWSNLRGVKTCHTAVGRTAGWNIPVGLITSETANCDFASYVGESCAPGSDVKSNLCALC
LTNKTLQGRRSCHTGLGRTAGNNIPMGLIHRRTMNCDFTTYFSKGCAPGFEVDSPFCAQC

L rhEk 2 kkkkkkkk k. . KRk L. JREEE * rkE ok

IGKPGSPA- - SDKCASSTKETYYGYNGALRCLVENKGDVAFVKHTTVLENVEGKNTEPWA
IGSEKGT- - -GKECVPNSNERYYGYTGAFRCLVE -KGDVAFVKDQTVIQNTDGNNNEAWA
IGDPEKLSEREKKCSPSASEAYYGYSGAFRCLVEK-GQVGFAKHTTVFENTDGKNPAGWA
RGSGQSVGGDRAKCKASSEEQYYGYTGAFRCLVEDAGDVAFIKHTIVPEMTDGNGP -VWA

i LiLh kRRE hkckhREEE ek ok ok, * . ke *%

ANLKPKTLGSLCLDGSQKEVTRASECHLAKAPNHAVISRRDKADLVRQVLLDQQSKYGTY
KNLKKENFEVLCKDGTRKPVTDAENCHLARGPNHAVVSRKDKATCVEKILNKQQDDFGKS
KDLKSEDFELLCPDGSRAPVTDYKRCNLAEVPAHAVVTLPDKREQVAKIVVNQQSLYGRK
QNLMSSDFELLCQDGTTQPVTKFRECHLAKVPAHAVITRPESRGEVVSILLEQQARFGSS

k& Kk *% JERekk ok kEkk 1. * v k% r &

GNDRK--TFTLLPNTKNLLFKDNTECLAKLPERITYEQFLGQEYVTAVGSLKKCSISS- -
VTDCTSNFCLFQSNSKDLLFRDDTKCLASIAK-KTYDSYLGDDYVRAMTNLRQCSTSK- -
GFQKDIFQMFQSTGGKDLLFKDSTQCLLEIPSKTTMQEFLGDKYHTAVTSLNKCSTSNEA
GSD -SSFNMFKTDFGKNLLFKDSTKCLQEIPSGTKFQGFLGEEYMIAMQSLRECSNSTSD

Rokkk ok kokk o n kkp K Ky Kk kR K
LLPVCEFHKF=========cc--- 711
LLEACTFHKP=========cc-=- 704
SWLPAQFHSCMKIYIMVDCPLSII 717
LEKACTFHSCQ---=-=-====--- 677

. **l

Fig. S11 (Continued)
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Table S1: Harmonic identical words, the orders of position in the two sequences, and their difference for each
harmonic identical word in the 1% alignment [Chin.TF vs Cow TF]

I;I;emn:?cr:lc Pc;;ilti?n P;)Ifi;inodn 'Di ffer.epce ' ngmonic Positlis(l)n in Posi;in(gn in 'Di ﬁ“erQlce

words sequence | sequence in positions identical words sequence sequence in positions
VRWC 14 25 -11 KCD 341 376 -35
KC 26 37 -11 IEC 357 388 -31
NV 33 44 -11 ECI 367 398 -31
SCVK 38 56 -18 KIM 371 402 -31
CIKAI 48 66 -18 EADA 376 407 -31
EADA 56 74 -18 DGG 383 414 -31
TLDGG 61 79 -18 AGKCGLVPV 390 421 -31
AGL 70 88 -18 AVAV 419 451 -32
NL 76 94 -18 SCHT 439 472 -33
AE 82 100 -18 RTAGWNIP 446 479 -33
YYAVAV 93 113 -20 MGL 454 487 -33
KK 100 120 -20 NC 463 496 -33
LN 108 127 -19 FS 470 503 -33
GKKSCHTG 112 132 -20 GCAPG 473 506 -33
TGLG 120 140 -20 CA 485 518 -33
SAGWNIP 123 143 -20 GS 490 523 -33
ES 150 162 -12 YYGYTGAF 510 540 -30
FF 156 171 -15 RCLVE 518 548 -30
ASCVP 159 174 -15 GDVAF 525 554 -29
LCQLC 171 188 -17 TDGN 539 568 -29
EPY 185 206 -21 WA 546 576 -30
YSGAF 190 211 -21 NL 549 579 -30
CL 196 217 -21 FE 555 585 -30
GAG 200 221 -21 LC 558 588 -30
VAF 204 225 -21 DGT 561 591 -30
KH 208 229 -21 PVT 566 596 -30
TV 211 232 -21 CHLA 573 603 -30
YELLC 220 246 -26 HAV 581 611 -30
DNTR 226 252 -26 IL 596 626 -30
LA 240 266 -26 QQ 600 630 -30
VP 243 269 -26 FG 604 634 -30
HAVV 246 272 -26 LLF 624 655 -31
NH 258 291 -33 TKCL 630 661 -31
KD 268 299 -31 LG 646 676 -30
LF 281 316 -35 AM 654 684 -30
FKDS 285 318 -33 LR 657 687 -30
LYLG 303 336 -33 STS 663 691 -28
EY 308 341 -33 LE 667 696 -29
KWCA 330 365 -35 ACTFH 670 698 -28

GH 335 370 -35
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Table S2: Harmonic identical words, the orders of position, and their difference for each harmonic identical word in the
3™ alignment [AdorGV vs BmNPV]

Harmonic Position | Position | Difference Harmonic Position | Position | Difference
identical in 1% in 2nd in identical in 1% in 2nd in
words sequence | sequence | positions words sequence | sequence | positions
VPE 13 13 0 YNVW 752 830 -78
TE 42 75 -33 TWLTRFY 770 848 -78
TL 55 88 -33 RI 778 856 -78
KPF 73 106 -33 YF 803 881 -78
YE 81 114 -33 FTNF 807 885 -78
NF 91 125 -34 ASLAIPVD 823 901 -78
D 93 130 -37 GKSS 845 923 -78
GDY 107 142 -35 ELL 851 929 -78
IP 138 177 -39 HK 860 938 -78
HN 142 181 -39 KL 879 960 -81
LR 241 286 -45 SQLYV 883 963 -80
IN 284 329 -45 NE 889 969 -80
AT 301 345 -44 DS 909 989 -80
LL 308 355 -47 NN 931 1011 -80
LI 324 371 -47 YD 943 1020 -77
LW 328 375 -47 GSVYEH 969 1045 -76
EN 339 383 -44 FL 997 1073 -76
LC 354 399 -45 VL 1001 1077 -76
' 412 458 -46 YK 1015 1091 -76
GF 439 495 -56 ND 1021 1097 -76
FN 486 541 -55 KHN 1026 1102 -76
CPF 511 566 -55 ALIY 1041 1117 -76
TL 518 573 -55 LN 1046 1122 -76
D 545 600 -55 LH 1077 1154 =77
YH 553 609 -56 YN 1079 1161 -82
Kil 686 763 -77 NA 1086 1168 -82
FND 706 785 -79 KF 1102 1189 -87
LF 710 790 -80 PNF 1128 1218 -90
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Table S3: Results of alignments using EMBOSS Needle program with different values of gap penalties.

values of gap parameter s Results of the alignment
) Common
?;Igzg:s:s c?paei extgr?ge d Er;f)eg:p ei::nizz Ir:ilrsj gdt|:g identity similarity Ie:gttslof score
gaps gaps
s | : L] | e | o | maew |
v |5 [ o | 5 | es | e | e e,
e o | 1 | o | 1 | om | e e,
o | os | w0 | os | o | [ esmreml g
s L [ [0 | e s,
agment: | 5|05 | s | os | mm RS Tlne | s | 7
gov [T [ [ [ | e | e e
o | os | 1 | os | wre |2 s,
s L [ e [ | e e
gment: | 5| 05 | 5 | o5 | me |FTCF | ey | e | M0
oot [0 | | e | | e | e s,
10 0.5 10 0.5 1292 3(12‘;/;;9)2 5(751/;;9)2 2(2147/;;9)2 1002.5
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Table S4: Different parts in the 1%t alignment [Chin.TF vs Cow TF] using our method (left column) and EMBOSS Needle
program (right column)

-CLATVYA--A-PVEGM-------- | ——mmmmmmmom CLATVYAAPVEGM
P T R R R I Il l..1..
MRPA-VRALLACAVLGLCLADPERT MRPAVRALLACAVLGLCL----- ADPERT
Score* = 16, Gaps of total length 13 Score* = 16, Gaps of total length 21
Comment: Gap attraction
---E---F Score = 11 EF------ Score = 0, Gap of length 6
| | Gaps of total length 6 .. Comment: Gap attraction
RILESGPF RILESGPF
E-DSD- Score = 5, Gaps of total length 2 --EDSD Score = 2, Gap of length 2
N : Comment: Gap attraction
TKDNPQ TKDNPQ
FLN- Score = 10, Gaps of total length 2 FLN Score = -3, No gaps
|1 ... Comment: Gap annihilation
-LNE LNE
VTLDQIQWAG Score = 2, Gaps of total VTLDQIQWAG Score = -1, Gap of length 7
. : length 7 :.. Comment: Gap attraction
Y---K-E--- | m=————— YKE
RPVES--- Score = 14 --RPVES Score = 3, Gap of length 2
| .11 Gaps of total length 4 ..::. Comment: Gap annihilation
-PQESIQR PQESIQR
---D- Score = 6, Gaps of total length 4 ----D Score = -1, Gap of length 4
| . Comment: Gap attraction
KGTDK KGTDK
----K- Score = 5, Gaps of total length 5 | ----—- K Score = 1, Gap of length 5
| : Comment: Gap attraction
TVGGKE TVGGKE
MALKD---- Score = 11, Gaps of total MALK--D Score = -2, Gap of length 2
.0 length 6 | : Comment: Gap annihilation
-G-KDKPDN GKDKPDN
-RA- Score = 0, Gaps of total length 2 R--A Score = -3, Gap of length 2
.. Comment: Gap attraction
DECM DECM
DSR Score =1, Gaps of total length 2 DSR Score = -1, Gap of length 2
: Comment: Gap attraction
-A- --A
D-EVR- Score = 1, Gaps of total length 2 --DEVR Score = -3, Gap of length 2
P I : Comment: Gap attraction
KTEGES KTEGES
GDRA Score = 2, Gaps of total length 3 GDRA Score = -1, Gap of length 3
: Comment: Gap attraction
--K- ---K
TDGNG- Score = 23, Gap of length 1 TDG-NG Score = 23, Gap of length 1
1. |1l |. Comment: Alignment using
TDGNNN TDGNNN identical tetra word is more
accurate than using identical triplet
word.
-LEK Score = 9, Gaps of total length 2 LEK Score = 2, No gaps
I |.: Comment: Gap annihilation
LLE- LLE

*The scores in the table were calculated using BLOSUM 62 score matrix and without gap penalty.
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Table S5: Different parts in the 3™ alignment [AdorGV vs BmNPV] using our method (left column) and EMBOSS Needle

program (right column)

MSVEDIFKTY-ESVPEPK--K-N----CN----K--------- Y-W-
[ P N -

M- IDNILQFFLKDVPEDKTYEINNLQDANHLIIRNTRTGTRRLFEYV
--Y-- Score* = 61, Gaps of total length 28

NNF.'QQ

| | P P
MIDNILQFFLKDVPEDKTYEINNLQDANHLIIRNTRTGTRRLFE
NCNKYWY Score* = 7, Gaps of total length 26
..|.:.. Comment: Gap attraction
YVNNFQQ

--SS-K-K Score = 1, Gaps of total length 4

IRNNFNGP

SSKK---- Score = -3, Gap of length 4
e Comment: Gap attraction
IRNNFNGP

PDKSI-F-NF--- Score = 25, Gaps of total PD----KSIFNF Score = 4, Gap of length 4
I I e | length 6 .. ::.].. Comment: Gap attraction
-QKYINFENFFKS QKYINFENFFKS and annihilation

TNVTF-LS- Score = 4, Gaps of total length 2
PR I
KGQAFSFNG

--TNVTFLS Score = 0, Gap of length 2
...:].. Comment: Gap attraction
KGQAFSFNG

YANTKY-- Score = 13, Gaps of total length 4
|.1:
--NIKFGI

YANTKY Score = -8, No gaps
...... Comment: Gap annihilation

YDINND———LIFTN——T——DKTPKIEMMTVQSKK—SIKIYFGSN—

e N | [ S A I S, |
—RTNHDPPQTLFVNGKTKFDESHE DLFILKMADGTV VTCKVNG

Score = 42, Gaps of total length 12

H| PP [ S SN P [ | :
RTNHDPPQTLFVNGKTKFDESHEDLFILKMADGTVVTCKV———
SN Score = 17, Gaps of total length 12

Comment: Gap attraction

NG
-VTF Score = 8, Gaps of total length 2 VTF Score = -4, No gaps
H| Comment: Gap annihilation
CIT- CIT
IRK- Score = -1, Gaps of total length 2 IRK Score = -7, No gaps
.. Comment: Gap annihilation
-NDV NDV

PCSNYEAEF- Score = 12, Gaps of total length 2
N I
-ASSENADYI

PCSNYEAEF Score = -5, No gaps
P P Comment: Gap annihilation
ASSENADYI

MEN- Score = 11, Gaps of total length 2

Il
-ENF

MEN Score = -5, No gaps
Comment: Gap annihilation
ENF

-ENLIYFGN-KNCGKA-FMKSLC--FFVDPCRGKEAFFESICC
[ IS | AP I IO A I R I
NEALKRCEPYKKQEKVVFNRT -CNHWF-D-FDDTK- LCVSLGY

Score = 22, Gaps of total length 9

| PO P S [ |
NEAL————KRCEPYKKQEKVVFDDTKLCVSLGY
Score = 14, Gaps of total length 9
Comment: Gap attraction

---E-K--T-GD--- Score = 15
| |- Gaps of total length 10
LTLSAKNETLDDDEL

—————— EKTGD---- Score = 7
N Gaps of total length 10
LTLSAKNETLDDDEL Comment: Gap attraction

TLAF-L- Score = 14, Gaps of total length 4

Il
-L-FKLV

TLAFL Score = -1, No gaps
....: Comment: Gap annihilation

PEISVSG Score = 5, Gaps of total length 2
R
YKLS-N-

PEISVSG Score = 4, Gap of length 2
:]. Comment: Gap attraction
--YKLSN

INF- Score = 3, Gaps of total length 2

-KYL

INF Score = -5, No gaps
Comment: Gap annihilation
KYL

ITDTD- Score = 16, Gaps of total length 2
-1
-TSTDE

ITDTD Score = 0, No gaps
.:..: Comment: Gap annihilation

——QTILCLKECKLANASNSV—AILEEKIHEMV——V
N I R I O
MLKTNMAIVN- YMGNC NTCQADMRVALNNLFRDL
Score = 22, Gaps of total length 7

Q------ TILCLKECKLANASNSVAILEEKIHEMVV

AP S [ I B D I
MLKTNMAIVNYMGNCNTCQADMRVA LNNLFRDL--
Score = 20, Gaps of total length 9
Comment: Gap attraction

MK---TAVD---VDLMC---MQ-S--AI-VAHL--LWPN-
. HI el HE l: |..: HE
CKPCRSTVSGSRPKCKCYKKIKINRKALKVCLIADMFGND
Score = 32, Gaps of total length 16

CKPCRSTVSGSRPKCKCYKKIKINRKALKVCLIADMFGND
Score = 6, Gap of length 16
Comment: Gap attraction

K--T- Score = 0, Gaps of total length 3

QHGEF

---KT Score = -1, Gap of length 3
Comment: Gap attraction

QHGEF
-HCN Score = 8, Gaps of total length 2 HCN Score = -4, No gaps
|. Comment: Gap annihilation
NHA- NHA
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Table S5 (continued)

-HNNNE-R Score =
S I
GESNKETS

11, Gaps of total length 2

HNNNER-- Score = 6, Gap of length 2
R I Comment: Gap attraction
GESNKETS

-KLY Score = 9, Gaps of total length 2 KLY Score = -3, No gaps
|1 Comment: Gap annihilation
SKL- SKL

-ARCNY-GVMET Score =

i I B PR
KSR-KYQGLLK-

23, Gaps of total length 4

ARCNYGVMET Score =

[ I I
KSRKYQGLLK

-5, No gaps
Comment: Gap annihilation

HVNKKYSEVRDV- Score = 8, Gaps of total length 2 HVNKKYSEVRDV Score = -6, No gaps
PR PP S N I Comment: Gap annihilation
—-IKSKQFPIESMY IKSKQFPIESMY
VLQ- Score = 5, Gaps of total length 2 VLQ Score = -1, No gaps
| : Comment: Gap annihilation
-LKN LKN

-KRNT Score =
l:1
YKKN-

13, Gaps of total length 2

KRNT Score = 0, No gaps
Comment: Gap annihilation

DT--LLIDFKKR--FN--TTKF---
S A I o
SSSKSFV-FNEQVLLQQIKNKFKNN

Score = 20, Gaps of total length 10

DT---------- LLIDFKKRFNTTKF

. [ I IS P
SSSKSFVFNEQVLLQQIKNKFKNN--

Score = 19, Gaps of total length 12
Comment: Gap attraction

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

Scriptl: the aim of this script is to find the identical words and their position orders in the two aligned
sequences.

Script2: the aim of this script is to find the maximum score alignment of the two subsequences between
each two successive HIWs.

Script3: the aim of this script is to evaluate the alighment quality by measuring the identity percent, gap
percent and similarity.

All scripts S1, S2 and S3 are present at the link below:

https://colab.research.google.com/drive/1JzYn71z_kRk4JIFxII9BvTz71C_3jINV#scrollTo=_ET upz
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