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1. Sequence alignment of human lactoferrin against other
lactoferrin

Sequence alignment of the various lactoferrin uses CLUSTAL 2.1 multiple sequence alignment.
The comparison of the lactoferrin sequences of human lactoferrin (4459511), simian lactoferrin
(XP_004034071), goat lactoferrin (ACL80331), sheep lactoferrin (AGF69235), porcine
lactoferrin (BAD08651), bat lactoferrin (EPQ14459) and rodent lactoferrin (ACL80331)
comparing on the conserved metal-ion interacting sequences and anti-fungal conserved sequence.

Human LF MKLVFLVLLFLGAL---GLCLAGRRRRSVQWCAVSQPEATKCFQWQRNMR 47
Simian LF MKLVFPVLLFLGAL---GLCLAAPRRRSVRWCTVSQPEATKCFRWQRNMK 47
Goat LF MKLFVPALLSLGALGELGLCLAAPRK-NVRWCAISLPEWSKCYQWQRRMR 49
Sheep LF MKLFVPALLSLGAL---GLCLAAPRK-NVRWCAISPPEGSKCYQWQRRMR 46
Porcine LF MKLFIPALLFLGTL---GLCLAAPKK-GVRWCVISTAEYSKCRQWQSKIR 46
Bat LE ST MR 2
Rodent LF MRLLIPSLIFLEAL---GLCLAKATT--VRWCAVSNSEEEKCLRWQONEMR 45
Human LF KVRGPPVSCIKRDSPIQCIQAIAENRADAVTLBGGFIYEAGLAPYKLRPV 97
Simian LF RVRGPPVSCIKRDSPIQCIQATIAENRADAVTLBGGFMYEAGLDPYKLRPV 97
Goat LF KLGAPSITCVRRTSALECIRAIAGKNADAVTLESGMVFEAGLDPYKLRPV 99
Sheep LF KLGAPSITCVRRTSALECIRATIAGKKADAVTLBSGMVFEAGLDPYKLRPV 96
Porcine LF RTNP--IFCIRRASPTDCIRAIAAKRADAVTLBGGLVFEA--DQYKLRPV 92
Bat LF RVGGPSISCVRKTSYTDCIQAIAANKADAVTLEGGLVYEAGLEPYKLRPV 52
Rodent LF KVGGPPLSCVKKSSTRQCIQAIVINRADAMTLBGGTMFDAGKPPYKLRPV 95
. cokae Kk akkaokk . kAKkakKkKk K s % * ok ko ko
Human LF AAEVYGTERQPRTHMYAVAVVKKGGSFQLNELQGLK---SCHTGLRRTAG 144
Simian LF AAEVYGTERQPRTHMYAVAVVKKGGSFQLNELQGLK---SCHTGLRRTAG 144
Goat LF AAEIYGTEKSPQTHMYAVAVVKKGSNFQLDQLOGQOKGQKSCHTGLGRSAG 149
Sheep LF AAEIYGTEKSPQTHEMYAVAVVKKGSNFQLDQLQGQK---SCHTGLGRSAG 143
Porcine LF AAEIYGTEENPQTYMYAVAVVKKGEFNFQLNQLQGRK---SCHTGLGRSAG 139
Bat LF AAEVYGTEEKPQTHMYAVAVAKKGSSFQLNQOMGGVK---SCHTGLNRSAG 99
Rodent LF AAEVYGTKEQPRTHEMYAVAVVKNSSNFHLNQLQGLR---SCHTGIGRSAG 142
KAk kkok Kk ikkkkkk ke Kakias Kk oo Kkok kK e Ko kK
Human LF WNVPIGTLRPFL GPPEPIEAAVARFFSASCVPGADKGQFPNLCRLCA 194
Simian LF WNVPIGTLRPFL GPPEPIEAAVARFFSASCVPGADKGQFPNLCRLCA 194
Goat LF WNIPVGILRPFLSWTESAEPLQGAVARFFSASCVPCVDGKAYPNLCQLCK 199
Sheep LF WNIPMGILRPFLSWTESAEPLQGAVARFFSASCVPCVDGKAYPNLCQLCK 193
Porcine LF WNIPIGLLRRFLDWAGPPEPLQKAVAKFFSQSCVPCADGNAYPNLCQLCI 189
Bat LF WNIPMGVLRPFLNWEGPPTPLQEAVANFFSASCVPCADGRQYPNLCRLCA 149
Rodent LF WKIPIGTLRPYLNWNGPPASLEEAVSKFFSKSCVPGAQKDREFPNLCSSCA 192
Keakak KKk sk ke Kok kkKk Kkkk . SRk EK Kk
Human LF GTGENKCAFSSQEPYFSMSGAFKCLRDGAGDVAFIRESTVFEDLSDEAER 244
Simian LF GTGENKCAFSSQEPYFGMSGAFKCLREGAGDVAFIRESTVFEDLSDEAER 244
Goat LF GVGENKCACSSQEPYFGMSGAFKCLODGAGDVAFVKETTVFENLPEKADR 249
Sheep LF GVGENKCACSSQEPYFGMSGAFKCLQDGAGDVAFVKETTVFENLPEKADR 243
Porcine LF GKGKDKCACSSQEPYFGMSGAFNCLHKGIGDVAFVKESTVFENLPQKADR 239
Bat LF GTGQONKCACSSQEPYFGMSGAFKCLKDGTGDVAFVKDSTVFENLPDKAER 199
Rodent LF GTGANKCASSPEEPYSGMAGALRCLRDNAGDVAFTRGSTVFEELPNKAER 242
koK akokk ok aokkk kakkg  koky | kkkKkok . skkkKkik sk X
Human LF DEYELLCPDNTRKPVDKFKDCHLARVPSHAVVARSVNGKEDAIWNLLRQA 294

Simian LF DEYELLCPDNTRKPVDRFKDCHLARVPSHAVVARSVNGKEDAIWKLLRRA 294

Goat LF DQYELLCIL) RAPVDAFKECHLAQVPSHAVVARSVDGKENLIWELLRKA 299
Sheep LF DQYELLCL RAPVDAFKECHLAQVPSHAVVARSVDGKENLIWELLRKA 293
Porcine LF DKYELLCPDNTRKPVEAFRECHLARVPSHAVVARSVNGKENSIWELLYQS 289
Bat LF DQYELLCLDNTRKSVDDFKECHLAQVPSHAVVARSEDGKEDLIWRLLNKA 249
Rodent LF DQYKLLCPDNTWKPVTEYKECHLAQVPSHAVVSRSTNDKEEAIWELLRQS 292

Kk ekekkKk «kKk * e e ekhkhkKk ok hkkAhkAhkehkKk o kke KKk Kk
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QEKFGKDKSPKFQLFGSPSGQKDLLEFKDSAIGFSRVPPRIDSGLYLGSGY
QEKFGKDKSPKFQLFGSPSGQKDLLFKDSAIGFLRVPLRIDSGLYLGSGY
QEKFG ORFQLFGSPEGRRDLLFKDSALGEFVRIPSKVDSALYLGSRY
QEKFG! PRFQLFGSPQGQKDLLFKDSALGFVRIPSKVDSALYLGSRY
QOKKFGKSNPQEFQLFGSPGQOKDLLFRDATIGFLKIPSKIDSKLYLGLPY
QEKFGKGKSSAFQLFSSPRGOQKDLLFKDNALGFLRIPSKIDAGLYLGSNY
QEKFGKKQASGFQLFASPSGOQKDLLFKESAIGFVRVPQKVDVGLYLTFEFSY

ke kKk KKk . Kk kKk kK s e kk kK . . e e kK e ek ek * k% *

FTAIQNLRKSEEEVAARRARVVWCAVGEQELRKCNQWSGLSEGSVTCSSA
FTAIQNLRKSEEEVAARRARVVWCAVGEQELRKCNQWSSLSEGSVTCSSA
LTALKNLRETAEEVKARCTRVVWCAVGPEEQSKCQQWSEQSGQ CATA
LTALKNLRETAEEVKARCTRVVWCAVGPEEHSKCQQWSEQSGQ CATA

LTAIQGLRETAAEVEARQAKVVWCAVGPEELRKCRQWSSQSSQNI LA
ITALKGLKETSAEVEARRARVVWCAVGPEEQRKCQQWSNQSNGTVACATA
TTSIQNLNKKQQODVIASKARVTWCAVGSEEKRKCDQWNRASRGRVTCISFE

Koo ee Kk . -k K e ek Kk kKK .k *k kK * . K

STTEBCIALVLKGEADAMSLDEGYVYT ENYKSQQSSDPD
STTERBCIALVLKGEADAMSLDGGYVYT ENYKSQQSSDPD
STTDBCIALVLKGEADALSLDGGYIYT ENRKSSKYSSLD

STTDECIALVLKGEADALSLDGGYIYT ENRESSKYSSLD
STTEBCIVQVLKGEADAMSLDGGFIYT ENQKSRQSSSSD
ATTEBCIALVLKGEADAMSLDGGFIYI ESQKSEESGNSD
PTTESCIAAIMKGDADAMSLDGGYIYT ENQKSSKSNGLD

* koo Kk ok ok e e kk ek kkekkk ke ok khkkkkkk kKo kKk .k *

PNCVDRPVEGMLAVAVVRRSDTSLTWNSVKGKKSCHTAVDRTAGWNIPMG
PNCVDRPVEGMLAVAVVRRSDTSLTWNSVKGKKSCHTAVDRTAGWNIPMG
--CVLRPTEGMLAVAVVKKANEGLTWNSLKGKKSCHTAVDRTAGWNIPMG
--CVLRPTEGMLAVAVVKKANEGLTWNSLKGKKSCHTAVDRTAGWNIPMG
——CVHRPTQGMFAVAVVRKANGGITWNSVRGTKSCHTAVDRTAGWNIPMG
--CVNRPVEGMRAVAVVKKSNAGFTWNSLRGKKSCHTAVGRTAGWNIPMG
--CVNRPVEGMLAVAAVRREDAGFTWSSLRGKKSCHTAVDRTAGWNIPMG

kK kK ekk kkk k.. . ekk ke ok khkhkkhkhkhkk KAk Kk Kk Kk kKKK

LLE] GSCKFDEYFSQSCAPGSDPRSNLCALCIGDEQGENKCVPNSNER
LLF GSCKFDEYFSQSCAPGSDPRSNLCALCIGDEQGENKCVPNSNER
LI GSCAFDEFFSQSCAPGADPKSSLCALCAGDDQGLDKCVPNSKEK
LI GSCAFDEFFSQSCAPGADPKSSLCALCAGDDQGLNKCVPNSKEK
LL GSCKFDEFFSQSCAPGSQPGSNLCALCVGNDQGVDKCVPNSNER
LLF GSCKFDEFFSQSCAPGSDPNSNLCTLCIGNEARQNKCAPNSNER
LL RSCKENEFFSQSCAPGADPKSNLCALCIGDEKGENKCAPNSKER

ke Kkhkk Kk Kekoekkhkhkhkhkhkko ok kK Kkkekk Koo e kK Kk k e k.

YYGMTGAFRCLAENAGDVAFVKDVTVLONTDGNNNEAWAKDLKLADFALL
YYGMTGAFRCLAENAGDVAFVKDVTVLONTDGNNNEAWAKDLKLADEVLL
YYGMTGAFRCLAEDVGDVAFVK] WENTNGESSADWAKNLNREDFRLL
YYGMTGAFRCLAEDVGDVAFVK] WENTNGESSADWAKNLNREDFRLL

YYGMTGAFRCLAENAGDVAFVKDVTVLDNTNGONTEEWARELRSDDFELL
YYGMTGAFRCLAENAGDVAFVKDATVLENTNGKGTEDWAKDLRLEDFELL
YOGMTGALRCLAEKAGNVAFLKDSTVLONTDGKNTEEWARNLKLKDFELL

Kk kkkkKk e kk kKK K ekkkoeke Kk kKoK Kk e ek Kk kK

CLDGKQKPVTEARSCHLAMAPNEAVVSRTDKVERLKQVLLHQQAKFGRNG
CLDGTTKPVTEAQSCYLAVAPNEAVVSRSDRAAHVEQVLLHQQALFGKNG
CLDGTTKPVTEAQSCYLAVAPNEAVVSRSDRAAHVEQVLLHQQALFGKNG
CLDGTRKPVTEAQNCHLAVAPSEAVVSRKEKAAQVEQVLLTEQAQFGRYG
CL-RKPVTEAKSCYLAKAPN VVSRRDKVEHLEQVLLDQQARFGRNG
CLDDTRKPVTEAKNCHLATAPNEAVVSRTDKVEVLQQVLLDQQAQFGRNG

* Kk . hkkkkk e Kekk Kkk kkkkkk .. cekkkk ek k kk. K

CLDGKRKPVTEARSCHLAMAPN|§VVSRMDKVERLKQVLLHQQAKFGRNG

SDCPDKFCLFQSETKNLLENDNTECLARLHGKTTYEKYLGPQYVAGITNL
SDCPDKFCLFRSETKNLLENDNTECLARLHGKTTYEKYLGPQYVTAITNL
KNCPDQFCLFKSETKNLLENDNTECLAKLGGRPTYEKYLGTEYVTAIANL
KNCPDQFCLFKSETKNLLENDNTECLVKLGGRPTYEKYLGTEYVTAIANL
KDCPDKFCLFRSETKNLLENDNTECLAQLQGKTTYEKYLGSEYVTAIANL
RDCPGTFCLFQSETKNLLEFNDNTECLANLQGKTTYEKYLGAEYVMAVGNL
QRCPGEFCLFQSKTKNLLEFNDNTECLAKIPGKTTSEKYLGKEYVIATERL

* * khkkk ok e khkhkhkhkhkkhkkhkkhkkhkkhkkk e ke Kk kkkkk . kK *
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Human LF KKCSTSPLLEACEFLRK 711

Simian LF KKCSTSPLLEACEFLRK 711
Goat LF KKCSTSPLLEACAFLTR 714
Sheep LF KKCSTSPLLEACAFLTR 708
Porcine LF KQCSVSPLLEACAFMMR 704
Bat LF RQCSTSPLLEACAFLRK 664
Rodent LF KQCSSSPLLEACAFL-- 705

e e kk KAk kK kKK K.

Supplementary Figure S1. Sequence Alignment of lactoferrin from various sources. Ferric ion interacting residues are
indicated in red, the conserved region for conferred anti-fungal activity is shown in green.
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2. Anti-cancer inhibition curves of lactoferrin against breast, gastric and

colorectal cancer cell line

The purified lactoferrin was tested against breast cancer cell line MCF7, gastric cancer cell line AGS,
colorectal cancer cell lines LoVo, CT26 and HCT116. The assay was measured at 3, 24 and 72 hours
interval and the EC50 curve used to evaluate the duration for the lactoferrin to take effect on the various

cancer cell lines.
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Supplementary Figure S2. The anti-cancer assay using various cancer cell lines observed over the period of 3, 24 and 72
hours (Inset figures: The EC50 curve of 3, 24 and 72 hour treatment). A. Breast cancer cell line, MCF7 B. Gastric cancer cell
line, AGS C. Colorectal cancer cell line, LoVo D. Colorectal cancer cell line, CT26 E. Colorectal cancer cell line, HCT116
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3. Anti-bacterial inhibition curves of lactoferrin against gram-positive and
gram-negative microbial
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Supplementary Figure S2. The lactoferrin anti-bacterial assay tested against gram-positive bacteria (A. Bacillus subtilis F2 B.
Staphylococcus aureus NR4220) and gram-negative bacteria (C. Pseudomonas aeruginosa PAO1 D. Escherichia coli DH10B
E. Escherichia coli EcN).
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