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Pheromonicin® Patent Summary

Pheromonicin Biotech Group (including entities in Beijing, Los Angeles and BVI) collectively hosts a
cluster of 9 key invention patents covering Pheromonicin drug designs for major fields of anti bacteria, anti
fungi, anti tumor cells and anti algae applications. The platform invention and technologies assure
continuous patent protections through next 15 years, and rowing in variations, applications and extended
years of coverage. Most Pheromonicin invention patents are originated in China. Most of them have PCT
priorities expanded up to 80 world regions, among which 3 key patents are granted in USA, 1 key patent is
granted in Australia, and 2 key patents are granted in Hong Kong by 2013, many are pending in other

regions. The following samples some key invention patents already granted.

1. HHJC # 3 58 E 5 P09247/JJQ
China Patent ¥ B % #] 5 : ZL200910157564 # 4% B 2012.06.20

AZRGB—MHBRETBRABFRFI. $&FTEH5RR”, BTEMESHHRE, e
MAFEEM SR ENHHAGEERE, RFFRFRZALFTHFRESNERARTNGFA
HWEF@MIL, XKMAFZHMEREHHRARBETAMBKE, PETREZEHNHRA. RANE
KA URBRGERHANHERAEE, RARXRRAEAREZN TR L, MARS A%, Rt
G AERER AT FAR KA FEART ARG8T, AR RE LA,

Translation: The present invention belongs to field of biology and medicine, and especially relates to
a novel antibiotic, its nucleotide sequence, methods of construction and uses thereof. A novel antibiotic,
wherein the end of any peptide of the allosteric colicin is connected linearly to the end of peptide of the
Staphylococcus aureus pheromone AgrD I, AgrD II, AgrD III, AgrD IV or Staphylococcus epidermidis
pheromone. Wherein the allosteric colicin being yielded by artificially mutating the amino acid residues
G11A, H22R, A26G, V31L and H40K in the the peptide chain of wild type Colicin E1, Ia, Ib, A, B, N, or
their ion channel-forming structural domain. In comparison with the traditional antibiotics, the novel
antibiotics in the present invention are not likely to lead to drug resistance and cause hypersensitivity

reaction.

2. HHJC # 3z % & 5 : P09299/JJQ
China Patent ¥ B + #] 5 : Z1200810045212.6 &4 B 2010.06.23

AERARBE—FRRE S IR IRE . TAR K. SRELE R 54 &5 % ¥ Hmiukit
PR E 5 A E R R R AT HE G AR KRR TR, AW AAR T AREA
SRR o Frde ERTE 6 B RARAE M 0 IR A 2 R R B R SR EBARABAZTARE
RIAFH RO TRILRE BPY m AL EUR AL FIRF ELR A FEANKRMATH BL-21
IRATPRESTEARFESKROIREAMIE, KEHA. BORERAKR. BB AR E
RPA SR EE L s ftry TSI S MK SeAP FLR A S IK T A -t 69 13 R ORAT
BEFGAENER, LRA3EEF A,

Translation: A gene, recombinant plasmid and polypeptide of anthrax polypeptide as well as its
preparation are provided in this invention. The gene coding antibody mimics is linked operationally
with the gene coding recombinant mutant anthrax bacillus protein to get the gene of anthrax
polypeptide. The gene coding antibody mimics mentioned above is inserted to antigen gene of
recombinant mutant anthrax bacillus protein by double stranded oligonucleotide point mutation
technology to form the recombinant plasmid of this invention. Escherichia coli BL-21 engineering
bacteria are transfected with the recombinant plasmid to obtain the engineering bacteria cells which can
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produce anthrax polypeptide. After bacteria propagation in large-scale, bacteria are centrifuged and
extracted by sucrose-magnesium sulfate method to get supernatant containing polypeptide. Supernatant is
treated with column purification to get anthrax polypeptide. This anthrax polypeptide can specifically
undermine anthrax bacillus toxin bioactivity but cannot attack normal cells.

3.HHJC # 3 &% K %5 P11231/JJQ
China Patent ¥ B % #| 5 : ZL200510020168.X # 4% B 2007.05.09

AERANTFT —HHAEARALASKRALRNEGE T, ZETARARASKREATHRE Fidild
KA FN B TRELEMR, ARGEL/KRARE&F. ARXAWHAERALA S RAET IR
AAGMOREAET, LARAA MR LV B TRERXGAA, RS B F R T I
RARABGHE T, b TABERBLRE-REFH KRG Z S KA LR B3 & 69 JUAT IR
B, BRIZSERTEFFAEAZAEARGA N, BTZSERT LA LGRS, AREL
PN A A B8 & &4 o

Translation: A new antifungal polypeptide and its preparation are published in this invention. This
antifungal polypeptide contains candida albicans pheromone and colicine ion channel domain. Compared
with the current antifungal drugs, the advantages of new antifungal polypeptideof the invention are as
following: it kills fungal through directly forming ion channel on fungal cytomembrane, so its killing-
efficiency is dozens of times higher than the current antifungal drug. The fungal is hard to repair physics
damage on cytomembrane by mutation-expression, so the polypeptide won't induce fungal with traditional
drug-tolerance. Since the polypeptide kill fungal by targeting method, it has no toxic side effect as the

current crop antifungal drug has.

4.HHJC # ¥ %k &£ 5: P112311JQ
China Patent ¥ B % #| 5 : ZL200510020168.X #4X B 2007.08.08

AERANTFT —HHAERALASKRALRNEG T, ZEARARASKREATHRE FidiE
XA FN B TRELEMR, ARGELSKRARE&F. ARXANHAERALA S RAET IR
AAGMOREAET, LERAA MR LV R E TRERXGAA, YRS B F R T I
RARABGHE T, b TABERBTRE-REFH KRG Z S A LR B3 & 69 JUAT IR
B, BRIZSERTEFFAEAAZAEANA SN, BTZ RN AAARGERMS, BREL
RN SRR IR (e

Translation: A new antifungal polypeptide and its preparation are published in this invention. This
antifungal polypeptide contains candida albicans pheromone and colicine ion channel domain. Compared
with the current antifungal drugs, the advantages of new antifungal polypeptideof the invention are as
following: it kills fungal through directly forming ion channel on fungal cytomembrane, so its killing-
efficiency is dozens of times higher than the current antifungal drug. The fungal is hard to repair physics
damage on cytomembrane by mutation-expression, so the polypeptide won't induce fungal with traditional
drug-tolerance. Since the polypeptide kill fungal by targeting method, it has no toxic side effect as the

current crop antifungal drug has.

5.HHIC # ¥k E k£ &5 : P09326/JJQ
China Patent ¥ B + £ 5 : ZL200910092128.4 A B 2012.02.15
AK R T A EBAR, BT R — SRR RREEZR AN ET AR,
— SRRSO FHARAEE, WAMEAE EL las Ibs A. By N Kk 7L 24 B R kg
M AR, PR AR R W 9% K& & 69 VHCDRI1 #9#% %54 VHFR2 49 & A%, VHFR2
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#) % 3% %4 VLCDR 89 & Ak i Prid Rk s B e FHmirilm i RiLE&Eg. TATH &R
PRI RS E . 7 FFERHRA T T ABRER BRI S T HERATA G LY F .
Translation: The present invention belongs to field of biology and medicine, and especially relates to
a novel antibiotic comprising an antibody mimetic antibody, its preparation methods and uses thereof. A
novel antibiotic comprising a antibody mimetic covalently bonded to the carboxyl end of a colicin
polypeptide or a channel-forming domain polypeptide of a colicin, wherein said colicin is selected from
the group consisting of Colicin El, Ia, Ib, A, B, N; wherein said antibody mimetic being yielded by fusing
two complementarity determining regions (CDRs), VHCDR1 and VLCDR3 through a cognate framework
region (VHFR2) of an immunoglobulin; wherein said the immunoglobulin specifically recognizes the
bacterial porins. Its antibacterial ability is a thousandfold powerful than normal antibiotics. Due to its
unique action mechanism, drug resistance resulted in mutation can hardly be acquired by pathogenic
bacteria. And the antibiotic will not hurt normal human cells when it kills pathogenic bacteria. Therefore,
it can be used for manufacturing antibacterial medicament of killing Neisseria meningitidis,
vancomycin-resistant ~ Enterococcus  faecalis, = methicillin-resistant ~ Staphylococcus  aureus,

multidrug-resistance Pseudomonas aeruginosa or Mycobacterium tuberculosis.

6. HHJC # Jr %% K5 : P09298/JJQ
China Patent ¥ B % #] 5 : ZL200410081446.8 4L H 2006.09.13

AEARE—FILEB R FTHEMBHAR. TUREMFEZK. BHAFEFERNOARY
KA FEER TR NEE, NRERRAETEARNIG L IKGAZFRAF ). Frhe LTk o) 55
5 5 IR0 AR BT 5 2 A R R IR S R RH ARG AN KM B F IR 0 R AL A6 E8R
Fio FRAFN EMR A RANRMATE TG1 TR A F MK T > £ EALFI B K6 TR E m
M, KREHHE. BOWRAKR BFHA. SR B STZHA AR, B EF AT T2
TG G S Ik REAAPTERNT G % R EA 09 bt HFR R BRI G 08RG TH
G B, mARAFEFT@IE, LEkf R R R R T RSB L.

Translation: A gene, recombinant plasmid and polypeptide of anti cancer caused by EB virus are
provided in the invention. The gene coding the guide polypeptide is linked operationally with colicine gene
to obtain the nucleotide sequence of recombinant anti-cancer polypeptide. The nucleotide sequence
mentioned above is inserted to colicine gene by double stranded oligonucleotide point mutation technology
to form recombinant plasmid of this invention. Escherichia coli TG1 engineering bacteria are transfected
with the recombinant plasmid to obtain the engineering bacteria cells which can produce recombinant
anti-cancer polypeptide. After bacteria propagation in large-scale, bacteria are centrifuged and shattered by
ultrasonic. Its supernatant is treated to get the recombinant anti-cancer polypeptide. It's demonstrated in
this invention that, the anti-cancer polypeptide has specific targeting with its solid cancer specific killing
rate higher than traditional anti-cancer drug and without attacking normal cells; its toxicity and untoward

effects are much lower than traditional anti-cancer drug.

7.HHIC #IERE XS : P10084/JJQ
China Patent % B % #| 5 : Z1L200510021661.3 %4 B 2009.05.06
AERANTFT —F P BRAHEZFENHRASIK, ZEREATHRSE TREXHA
FBEEMIR, ARLFENHRAREE. RXWEATFT %A LR S K85 5] A
BRERAEFRAFINGETE R, RAWTRE SR AHFFmiA = A 5%eathn, LT
ABTABARMAGICE LB RSB FEERALE AN, KAAMESIKGRAELAE—,
REAREHFEHNHEKA, mAFRKRKBHFARFLZRANRE, LXH AN RE, RERAIR
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e R e R B REBRENETARE SRR B/MIE T AR 50043, FIBRETHEA 0-7BL
Fie R AU 69 3G AN Aot B F A A R A AL

Translation: A small-scale anti-drug tolerance staphylococcus aureus (SA) polypeptide is issued in
this invention. This polypeptide contains channel domain of forming ion channel colicine and SA
pheromone. Nucleotide sequence coding the polypeptide and recombinant plasmid containing the
nucleotide sequence are also published in this invention. The polypeptide mentioned in this invention
cannot induce bacteria with traditional drug tolerance, and its mechanism is that it can form ion channel
directly on cytomembrane of targeting bacteria to kill the bacteria. The antibacterial spectrum of
thepolypeptide of the invention is specific for SA instead of coliform bacteria etc. gram-negative bacteria,
and strong in sterilization effect. It's indicated by experiments that, its therapy effect on anti-drug tolerance
SA infection is 500 times higher than oxazocilline at least. Meanwhile, the polypeptide can be used as
potentiator for 0-Lactam antibiotics and inhibitor for bacteriotoxin.

8. HHIC # ¥ %k &£ F: P09551-JJQ
China Patent ¥ B #+ #| 5 Z1.200910242838.0 &4 B 2013.3.20

AZRAC—Fr A EB A ETEMN B S KB E LA SR &7 % 7, BTHRMNBHMAR, BT
T B T 69 K & T % IK5 40 EB J8 &40k % K R 4L EB & & Uik 69 B ik % Ik A X,
P& TR & FRE G XA FE LM SR FAEE XHAE EL la. by A. By N RIAKMILE 2
HIBAG AR R T R AL GI1A. H22G A26G+ V3IL #= H40D m k43, Frifit EB &4tk
49 R B P 5] 5 ATCC HB-168 4 305 2 ik 89 £ SLIESUIRAR B o 7 76 77 EB 94 & BT SO I8 3285 — AP i
R RGN B REMNS, SR A ELBRACT AR Y R L &k

Translation: The present invention of “novel polypeptide against tumor caused by EB virus and use
and preparation method thereof” belongs to the field of anti-tumor agents. The polypeptide is formed by a
mutant polypeptide of colicin which can form ion channels with a polypeptide of anti-EB virus antibody or
a polypeptide of anti-EB virus antibody mimetics, the mutant polypeptide of colicin which can form ion
channels is obtain by mutation of amino acid residues of G11A, H22G, A26G, V31L, and H40D to peptide
chain of wild-type colicin E1, Ia, Ib, A, B, N or aqueous channel domain thereof, the amino acid sequence
of the polypeptide of anti-EB virus antibody is the same as the polypeptide of antibody secreted by
hybridoma of ATCC HB-168. The present invention provides an improved medicine for the treatment of
tumor caused by EB virus which has high killing ability, high specificity, and low possibility of allergy,

and provides a method for the preparation thereof.

9. HHJC # ¥ %k &£ 5: P09300/JJQ
China Patent ¥ B #+ #| 5 Z1200710050926.1 4% B 2013.5.6

ARERANTT —FFHARRED AR SRR AH & T %, ZEARRED LA S IKEH TH R
BTREXMEF, ARGER/HKAR LT, ARNNHARREN AR SRR TN RLRA
HHMHREAET, RARALRAWICE LY R B TRERFIGAR, BHLFHAEERTINRL
RABHMHE A, T ABEEE R T — Ak XA % 5 I A b 2 B8 LT 4145
B iz 5 AR 2% 5L H 7 A AR R AT 20 ) Tz SOt AW R e w ik Ao, BB LA RR
DI N UE /DRI

Translation: A new antifungal polypeptide used in crop and its preparation are published in this
invention. This antifungal polypeptide contains Candida albicans pheromone and Colicine
channel-forming domain which is available to form ion channel. Compared with the current crop

antifungal drugs, the advantages of the antifungal polypeptide of the invention are as following: it kills
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fungal through directly forming ion channels on fungal cytomembrane. Its killing-efficiency is dozens of
times higher than the current crop antifungal drug. Because the fungal is hard to repair physical damage on
its cytomembrane by mutation-expression method. The polypeptide may not result in traditional
drug-tolerance in fungal. The polypeptide kill fungal by targeting method, so it’s not as current crop

antifungal drugs possessing toxic side-effect.

10. US Patent % E % #] No. 6942993 4&4% B 2005.09.13

Engineered antibiotic peptides and the preparation thereof are provided. The engineered antibiotic
peptides, designated pheromonicins, are prepared by linking different bacteriocins or their functional
domains with bacterial pheromones. Also provided are methods for treating bacterial infections by use of
the antibiotic peptides.

Translation: A% A4 —F TRAAKRZLH &%, ZRAK, #LAG &L, L@T ‘Té

ZEFEBEEFMAEZRNCNAOD LB ERNEMIF. RERETHERAZRARSET®HA
;ég;gglg F ko

11. HHIC # ¥ &k F %5 : P10103/JJQ
US application No % B % #] ¥ 3% 5: 11/338117 &AL B 2011.03.29

The present invention is directed to fusion peptides comprising a fungal targeting agent and a
channel-forming domain consisting essentially of amino acids 451-626 of colicin la, as well as the
polynucleotides encoding the peptides of the invention. The fusion peptides of the present invention are
particularly useful for the treatment of fungal infections in a wide variety of organisms.

Translation: AKX T —Hh A Heqflfe £ 0l KATE F la 49 451-626 452 888 28 % 49

BTG R LEM B AT B AR, ARG K Z AP A RS IKE) S B AR 89 BT Rk &K AT 6

IT 5 AF R AP 89 A B R RIR 2

12. HHJC # 3 &% % £ 5 P09366/JJQ

US Application No. £ B % # ¥ 3% 5 11/297464

US Patent % B % # 8367066 4L H 2012.10.6

The present invention relates to molecules that are capable of killing cells. The molecules comprise a
targeting agent and a channel-forming moiety. The molecules may be polypeptides. The present invention
also relates to polynucleotide sequences encoding the polypeptides of the invention. In a preferred
embodiment, the channel-forming moiety comprises a colicin and the targeting agent is an antibody.
Methods of treatment by administering the molecules of the present invention are also provided.

Translation: A% FH R T AFK e 5 F. Za Thaife@ i@ B mE o8 k. Za
Wumy%oii%uﬁ&%ﬂ$ﬁmﬁy%%ﬁﬁ%5ﬂ E%@%%mﬁi¢,&gﬂﬁﬁn
ae—fRKMmEE, EHNE—FRA. KRAALRBEABIL T REAGZLS T8 57 %

13. HHJC # ¥ £ &£ £ 5 PC10581-P11878-CN-AU-JJQ
Australia Patent & X #] & % #] 2010291640 A B 2013.5.2
The present invention belongs to field of biology and medicine, and especially relates to a novel

antibiotic comprising an antibody mimetic antibody, its preparation methods and uses thereof. A novel
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antibiotic comprising a antibody mimetic covalently bonded to the carboxyl end of a colicin polypeptide or
a channel-forming domain polypeptide of a colicin, wherein said colicin is selected from the group
consisting of Colicin El, Ia, Ib, A, B, N; wherein said antibody mimetic being yielded by fusing two
complementarity determining regions (CDRs), VHCDR1 and VLCDR3 through a cognate framework
region (VHFR2) of an immunoglobulin; wherein said the immunoglobulin specifically recognizes the
bacterial porins. Its antibacterial ability is a thousandfold powerful than normal antibiotics. Due to its
unique action mechanism, drug resistance resulted in mutation can hardly be acquired by pathogenic
bacteria. And the antibiotic will not hurt normal human cells when it kills pathogenic bacteria. Therefore,
it can be used for manufacturing antibacterial medicament of killing Neisseria meningitidis,
vancomycin-resistant ~ Enterococcus  faecalis, = methicillin-resistant ~ Staphylococcus aureus,
multidrug-resistance Pseudomonas aeruginosa or Mycobacterium tuberculosis.

Translation: &% % TAEWE LR, FHNE2T R —FEREEDDOFHF AR EEZR LA E
FEHGRRT, —AASFAERY O ERAE, SXBEAF EL Ja. Ibs Av By N REARMILE
LEH) BB AARBE A AR, PTG B & IR 2K @ 49 VHCDRI #9348 k3% i3 VHFR2 #9 &
# 5%, VHFR2 89 # Jk 3% F %4 VLCDR # &AM R, Arid R R E G R in sl m B ELE S .
TRTH &R ERX KA W7 EEFHERA. i T ABREH AR S T HERATH
EVESE YR

14. HHIC % %z £ & % & 5 P11846CN-HK/JJQ (¢ & PC09622)
Hong Kong Patent Application & 3% ¥ # 5 11113462.9 4££4LH 2009.12.17

AERC—Fr R A I EB JR HATEN B S KA LR A G H &k 7, BT8GR, T
T kB T8 69 K & T % IK 5 40 EB % &40k % K R 4L EB & & Uik 69 B Ak % Ik A A,
PPk T R s TR0 K A HE XM S B F AR XHAE EL la. by A. By N R ILE 2
HIBAG KA R R T RIAEBR AL GI1A. H22G A26G+ V3IL #= H40D w3k 43, Frifit EB &4tk
#9 2B P 5] 5 ATCC HB-168 4 30 2 ik 89 S SLIE SURAR F o A 76 77 EB JA & BT 5O I8 3285 — AP i
YRGB REMRS, SR A ELBACT AR Y R L &k

Translation: The present invention of “novel polypeptide against tumor caused by EB virus and use
and preparation method thereof” belongs to the field of anti-tumor agents. The polypeptide is formed by a
mutant polypeptide of colicin which can form ion channels with a polypeptide of anti-EB virus antibody or
a polypeptide of anti-EB virus antibody mimetics, the mutant polypeptide of colicin which can form ion
channels is obtain by mutation of amino acid residues of G11A, H22G, A26G, V31L, and H40D to peptide
chain of wild-type colicin El1, Ia, Ib, A, B, N or aqueous channel domain thereof, the amino acid sequence
of the polypeptide of anti-EB virus antibody is the same as the polypeptide of antibody secreted by
hybridoma of ATCC HB-168. The present invention provides an improved medicine for the treatment of
tumor caused by EB virus which has high killing ability, high specificity, and low possibility of allergy,

and provides a method for the preparation thereof.

15. HHJC # ¥z & % % % 5 P11846CN-HK/JJQ (3t & PC09622)

Hong Kong Patent Application & 3% % # 5 11113462.9 £t B 2012.8.31

AK R T A EBAR, BT R — SRR REZR AN E T ES R,
— SRR ARAEE, WAMEAE EL las Ibs A. By N KM 7L 24 B R kg
AR R, BRI Rl g K& G 49 VHCDRI 9% Ash %4 VHFR2 6 &A%, VHFR2
89 595 A %3 VLCDR # R ik, TR LR REGHF AR BN mARILEE. THTHER
FREERXBRA. Wit 7 EEEZMERA. T EOREHARRLS TR GERATFAG ST
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Translation: The present invention belongs to field of biology and medicine, and especially relates to
a novel antibiotic comprising an antibody mimetic antibody, its preparation methods and uses thereof. A
novel antibiotic comprising a antibody mimetic covalently bonded to the carboxyl end of a colicin
polypeptide or a channel-forming domain polypeptide of a colicin, wherein said colicin is selected from
the group consisting of Colicin E1, Ia, Ib, A, B, N; wherein said antibody mimetic being yielded by fusing
two complementarity determining regions (CDRs), VHCDR1 and VLCDR3 through a cognate framework
region (VHFR2) of an immunoglobulin; wherein said the immunoglobulin specifically recognizes the
bacterial porins. Its antibacterial ability is a thousandfold powerful than normal antibiotics. Due to its
unique action mechanism, drug resistance resulted in mutation can hardly be acquired by pathogenic
bacteria. And the antibiotic will not hurt normal human cells when it kills pathogenic bacteria. Therefore,
it can be used for manufacturing antibacterial medicament of killing Neisseria meningitidis,
vancomycin-resistant ~ Enterococcus  faecalis, = methicillin-resistant ~ Staphylococcus aureus,

multidrug-resistance Pseudomonas aeruginosa or Mycobacterium tuberculosis.
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