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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 (AA59511), 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 LF          ------------------------------------------------MR 2
Rodent LF                MRLLIPSLIFLEAL---GLCLAKATT--VRWCAVSNSEEEKCLRWQNEMR 45
                                                                                    ::

Human LF             KVRGPPVSCIKRDSPIQCIQAIAENRADAVTLDGGFIYEAGLAPYKLRPV 97
Simian LF RVRGPPVSCIKRDSPIQCIQAIAENRADAVTLDGGFMYEAGLDPYKLRPV 97
Goat LF KLGAPSITCVRRTSALECIRAIAGKNADAVTLDSGMVFEAGLDPYKLRPV 99
Sheep LF          KLGAPSITCVRRTSALECIRAIAGKKADAVTLDSGMVFEAGLDPYKLRPV 96
Porcine LF RTNP--IFCIRRASPTDCIRAIAAKRADAVTLDGGLVFEA--DQYKLRPV 92
Bat LF          RVGGPSISCVRKTSYTDCIQAIAANKADAVTLDGGLVYEAGLEPYKLRPV 52
Rodent LF                KVGGPPLSCVKKSSTRQCIQAIVTNRADAMTLDGGTMFDAGKPPYKLRPV 95
                                    :     : *::: *  :**:**. :.***:***.* :::*    ******

Human LF             AAEVYGTERQPRTHYYAVAVVKKGGSFQLNELQGLK---SCHTGLRRTAG 144
Simian LF AAEVYGTERQPRTHYYAVAVVKKGGSFQLNELQGLK---SCHTGLRRTAG 144
Goat LF AAEIYGTEKSPQTHYYAVAVVKKGSNFQLDQLQGQKGQKSCHTGLGRSAG 149
Sheep LF          AAEIYGTEKSPQTHYYAVAVVKKGSNFQLDQLQGQK---SCHTGLGRSAG 143
Porcine LF AAEIYGTEENPQTYYYAVAVVKKGFNFQLNQLQGRK---SCHTGLGRSAG 139
Bat LF          AAEVYGTEEKPQTHYYAVAVAKKGSSFQLNQMGGVK---SCHTGLNRSAG 99
Rodent LF                AAEVYGTKEQPRTHYYAVAVVKNSSNFHLNQLQGLR---SCHTGIGRSAG 142
                                    ***:***:..*:*:******.*:. .*:*::: * :   *****: *:**

Human LF             WNVPIGTLRPFLNWTGPPEPIEAAVARFFSASCVPGADKGQFPNLCRLCA 194
Simian LF WNVPIGTLRPFLNWTGPPEPIEAAVARFFSASCVPGADKGQFPNLCRLCA 194
Goat LF WNIPVGILRPFLSWTESAEPLQGAVARFFSASCVPCVDGKAYPNLCQLCK 199
Sheep LF          WNIPMGILRPFLSWTESAEPLQGAVARFFSASCVPCVDGKAYPNLCQLCK 193
Porcine LF WNIPIGLLRRFLDWAGPPEPLQKAVAKFFSQSCVPCADGNAYPNLCQLCI 189
Bat LF          WNIPMGVLRPFLNWEGPPTPLQEAVANFFSASCVPCADGRQYPNLCRLCA 149
Rodent LF                WKIPIGTLRPYLNWNGPPASLEEAVSKFFSKSCVPGAQKDRFPNLCSSCA 192
                                    *::*:* ** :*.*  .. .:: **:.*** **** .:   :****  * 

Human LF             GTGENKCAFSSQEPYFSYSGAFKCLRDGAGDVAFIRESTVFEDLSDEAER 244
Simian LF GTGENKCAFSSQEPYFGYSGAFKCLREGAGDVAFIRESTVFEDLSDEAER 244
Goat LF GVGENKCACSSQEPYFGYSGAFKCLQDGAGDVAFVKETTVFENLPEKADR 249
Sheep LF          GVGENKCACSSQEPYFGYSGAFKCLQDGAGDVAFVKETTVFENLPEKADR 243
Porcine LF GKGKDKCACSSQEPYFGYSGAFNCLHKGIGDVAFVKESTVFENLPQKADR 239
Bat LF          GTGQNKCACSSQEPYFGYSGAFKCLKDGTGDVAFVKDSTVFENLPDKAER 199
Rodent LF                GTGANKCASSPEEPYSGYAGALRCLRDNAGDVAFTRGSTVFEELPNKAER 242
                                    * * :*** *.:*** .*:**:.**:.. ***** : :****:*.::*:*

Human LF             DEYELLCPDNTRKPVDKFKDCHLARVPSHAVVARSVNGKEDAIWNLLRQA 294
Simian LF DEYELLCPDNTRKPVDRFKDCHLARVPSHAVVARSVNGKEDAIWKLLRRA 294
Goat LF DQYELLCLNNTRAPVDAFKECHLAQVPSHAVVARSVDGKENLIWELLRKA 299
Sheep LF          DQYELLCLNNTRAPVDAFKECHLAQVPSHAVVARSVDGKENLIWELLRKA 293
Porcine LF DKYELLCPDNTRKPVEAFRECHLARVPSHAVVARSVNGKENSIWELLYQS 289
Bat LF          DQYELLCLDNTRKSVDDFKECHLAQVPSHAVVARSEDGKEDLIWRLLNKA 249
Rodent LF                DQYKLLCPDNTWKPVTEYKECHLAQVPSHAVVSRSTNDKEEAIWELLRQS 292
                                    *:*:*** :**  .*  :::****:*******:** :.**: **.** ::
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Human LF             QEKFGKDKSPKFQLFGSPSGQKDLLFKDSAIGFSRVPPRIDSGLYLGSGY 344
Simian LF QEKFGKDKSPKFQLFGSPSGQKDLLFKDSAIGFLRVPLRIDSGLYLGSGY 344
Goat LF QEKFGKNKSQRFQLFGSPEGRRDLLFKDSALGFVRIPSKVDSALYLGSRY 349
Sheep LF          QEKFGKNKSPRFQLFGSPQGQKDLLFKDSALGFVRIPSKVDSALYLGSRY 343
Porcine LF QKKFGKSNPQEFQLFGSPGQQKDLLFRDATIGFLKIPSKIDSKLYLGLPY 339
Bat LF          QEKFGKGKSSAFQLFSSPRGQKDLLFKDNALGFLRIPSKIDAGLYLGSNY 299
Rodent LF                QEKFGKKQASGFQLFASPSGQKDLLFKESAIGFVRVPQKVDVGLYLTFSY 342
                                    *:**** :.  ****.**  ::****:: ::** ::* ::*  ***   *

Human LF             FTAIQNLRKSEEEVAARRARVVWCAVGEQELRKCNQWSGLSEGSVTCSSA 394
Simian LF FTAIQNLRKSEEEVAARRARVVWCAVGEQELRKCNQWSSLSEGSVTCSSA 394
Goat LF LTALKNLRETAEEVKARCTRVVWCAVGPEEQSKCQQWSEQSGQNVTCATA 399
Sheep LF          LTALKNLRETAEEVKARCTRVVWCAVGPEEHSKCQQWSEQSGQNVTCATA 393
Porcine LF LTAIQGLRETAAEVEARQAKVVWCAVGPEELRKCRQWSSQSSQNLNCSLA 389
Bat LF          ITALKGLKETSAEVEARRARVVWCAVGPEEQRKCQQWSNQSNGTVACATA 349
Rodent LF                TTSIQNLNKKQQDVIASKARVTWCAVGSEEKRKCDQWNRASRGRVTCISF 392
                                     *:::.*.:.  :* *  ::*.***** :*  ** **.  *   : *   

Human LF             STTEDCIALVLKGEADAMSLDEGYVYTAGKCGLVPVLAENYKSQQSSDPD 444
Simian LF STTEDCIALVLKGEADAMSLDGGYVYTAGKCGLVPVLAENYKSQQSSDPD 444
Goat LF STTDDCIALVLKGEADALSLDGGYIYTAGKCGLVPVMAENRKSSKYSSLD 449
Sheep LF          STTDDCIALVLKGEADALSLDGGYIYTAGKCGLVPVMAENRESSKYSSLD 443
Porcine LF STTEDCIVQVLKGEADAMSLDGGFIYTAGKCGLVPVLAENQKSRQSSSSD 439
Bat LF          ATTEDCIALVLKGEADAMSLDGGFIYIAGKCGLVPVLAESQKSEESGNSD 399
Rodent LF                PTTEDCIAAIMKGDADAMSLDGGYIYTAGKCGLVPVLAENQKSSKSNGLD 442
                                    .**:***. ::**:***:*** *::* *********:**. :* : .. *

Human LF             PNCVDRPVEGYLAVAVVRRSDTSLTWNSVKGKKSCHTAVDRTAGWNIPMG 494
Simian LF PNCVDRPVEGYLAVAVVRRSDTSLTWNSVKGKKSCHTAVDRTAGWNIPMG 494
Goat LF --CVLRPTEGYLAVAVVKKANEGLTWNSLKGKKSCHTAVDRTAGWNIPMG 497
Sheep LF          --CVLRPTEGYLAVAVVKKANEGLTWNSLKGKKSCHTAVDRTAGWNIPMG 491
Porcine LF --CVHRPTQGYFAVAVVRKANGGITWNSVRGTKSCHTAVDRTAGWNIPMG 487
Bat LF          --CVNRPVEGYRAVAVVKKSNAGFTWNSLRGKKSCHTAVGRTAGWNIPMG 447
Rodent LF                --CVNRPVEGYLAVAAVRREDAGFTWSSLRGKKSCHTAVDRTAGWNIPMG 490
                                      ** **.:** ***.*:: : .:**.*::*.*******.**********

Human LF             LLFNQTGSCKFDEYFSQSCAPGSDPRSNLCALCIGDEQGENKCVPNSNER 544
Simian LF LLFNQTGSCKFDEYFSQSCAPGSDPRSNLCALCIGDEQGENKCVPNSNER 544
Goat LF LIANQTGSCAFDEFFSQSCAPGADPKSSLCALCAGDDQGLDKCVPNSKEK 547
Sheep LF          LIANQTGSCAFDEFFSQSCAPGADPKSSLCALCAGDDQGLNKCVPNSKEK 541
Porcine LF LLVNQTGSCKFDEFFSQSCAPGSQPGSNLCALCVGNDQGVDKCVPNSNER 537
Bat LF          LLFNQTGSCKFDEFFSQSCAPGSDPNSNLCTLCIGNEARQNKCAPNSNER 497
Rodent LF                LLANQTRSCKFNEFFSQSCAPGADPKSNLCALCIGDEKGENKCAPNSKER 540
                                    *: *** ** *:*:********::* *.**:** *::   :**.***:*:

Human LF             YYGYTGAFRCLAENAGDVAFVKDVTVLQNTDGNNNEAWAKDLKLADFALL 594
Simian LF YYGYTGAFRCLAENAGDVAFVKDVTVLQNTDGNNNEAWAKDLKLADFVLL 594
Goat LF YYGYTGAFRCLAEDVGDVAFVKNDTVWENTNGESSADWAKNLNREDFRLL 597
Sheep LF          YYGYTGAFRCLAEDVGDVAFVKNDTVWENTNGESSADWAKNLNREDFRLL 591
Porcine LF YYGYTGAFRCLAENAGDVAFVKDVTVLDNTNGQNTEEWARELRSDDFELL 587
Bat LF          YYGYTGAFRCLAENAGDVAFVKDATVLENTNGKGTEDWAKDLRLEDFELL 547
Rodent LF                YQGYTGALRCLAEKAGNVAFLKDSTVLQNTDGKNTEEWARNLKLKDFELL 590
                                    * *****:*****..*:***:*: ** :**:*:..  **::*.  ** **

Human LF             CLDGKRKPVTEARSCHLAMAPNHAVVSRMDKVERLKQVLLHQQAKFGRNG 644
Simian LF CLDGKQKPVTEARSCHLAMAPNHAVVSRTDKVERLKQVLLHQQAKFGRNG 644
Goat LF CLDGTTKPVTEAQSCYLAVAPNHAVVSRSDRAAHVEQVLLHQQALFGKNG 647
Sheep LF          CLDGTTKPVTEAQSCYLAVAPNHAVVSRSDRAAHVEQVLLHQQALFGKNG 641
Porcine LF CLDGTRKPVTEAQNCHLAVAPSHAVVSRKEKAAQVEQVLLTEQAQFGRYG 637
Bat LF          CLNGTRKPVTEAKSCYLAKAPNHAVVSRRDKVEHLEQVLLDQQARFGRNG 597
Rodent LF                CLDDTRKPVTEAKNCHLAIAPNHAVVSRTDKVEVLQQVLLDQQAQFGRNG 640
                                    **:.. ******:.*:** **.****** ::.  ::**** :** **: *

Human LF             SDCPDKFCLFQSETKNLLFNDNTECLARLHGKTTYEKYLGPQYVAGITNL 694
Simian LF SDCPDKFCLFRSETKNLLFNDNTECLARLHGKTTYEKYLGPQYVTAITNL 694
Goat LF KNCPDQFCLFKSETKNLLFNDNTECLAKLGGRPTYEKYLGTEYVTAIANL 697
Sheep LF          KNCPDQFCLFKSETKNLLFNDNTECLVKLGGRPTYEKYLGTEYVTAIANL 691
Porcine LF KDCPDKFCLFRSETKNLLFNDNTECLAQLQGKTTYEKYLGSEYVTAIANL 687
Bat LF          RDCPGTFCLFQSETKNLLFNDNTECLANLQGKTTYEKYLGAEYVMAVGNL 647
Rodent LF                QRCPGEFCLFQSKTKNLLFNDNTECLAKIPGKTTSEKYLGKEYVIATERL 690
                                      **. ****:*:*************..: *:.* ***** :** .  .*
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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
                                    ::** ******* *:  

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.

A. B.

C. D.
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E.

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

A. B.

C. D.

E.

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). 


