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[FIG. 2]
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[FIG. 3]

{A) Glu-C cleavage fragment of native insulin sequence
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[FIG. 5]
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" Native insulin-immunoglobulin
Fc conjugate 21.7nmollkg
-+ Native insulin-immunoglobulin
Fc conjugate 65.1nmol/kg
Insulin analog {No. 7)-immunoglobulin

Fe conjugate 21.7nmol/kg
Insutin analog {No. 7}-immunogiobulin

* Fc conjugate 65.1nmol/kg

Time (days)

“ Native insulin-immunoglobulin
Fc conjugate 21.7nmol/kg
-+ Native insulin-immunoglobulin
Fe conjugate 65.1nmollkg
Insulin analog {No. 8}-immunoglobulin
Fc conjugate 21.7nmol/kg
insulin analog (No. 8)-immunoglobulin
-+ Fc conjugate 65.1nmollkg

Concentration (nM)

Time (days)

(©)
- Native insulin-immunoglobulin
Fc conjugate 21.7nmol’kg
-+ Native insulin-immunoglobulin
Fe conjugate 65.1nmollkg
o Insulin analog {Ne. 9)-immunoglobulin
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Insulin analog (No. 9}-immunsglobulin
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OPA14248-PCT. txt

<110> HANMI PHARM. CO., LTD.

<120> long acting insulin and use thereof
<130> OPA14248~PCT

<150> KR 10-2014-0006938

<151> 2014-01-20

<160> 40

<170> Kopatentin 2.0

<210> 1

211> 39

212> DNA

<213> Artificial Sequence

<220>

<223> Primer

<400> 1

gggtccectge agaagegtge gatigtggaa caatgetgt 39
<210> 2

<1i> 39

<212> DNA

213> Artificial Sequence

<220>

<223> Primer

<400> 2

acagcattgt tccacaatcg cacgcttctg cagggacce 39
<210> 3

<11> 39

212> DNA

<213> Artificial Sequence

<220>

<223> Primer

<400> 3

tceectgeaga agegtggege ggtggaacaa tgctgtace 39
<210> 4

<211 39

<212> DNA

<213> Artificial Sequence

<220>

<223> Primer

<400> 4

ggtacagcat tgttccaccg cgecacgett ctgcaggga 39
<210> 5

<11> 36

<212> DNA



0PA14248-P(CT . txt
<213> Artificial Sequence

<220>
223> Primer

<400> 5

ctctaccage tggaaaacgce gtgtaactga ggatce 36
<210> 6

211> 36

212> DNA

213> Artificial Sequence

<220>
<223> Primer

<400> 6

ggatcctcag ttacacgegt tttccagetg gtagag 36
210> 7

211> 39

212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 7

gttaaccaac acttgtgtge gtcacacctg gtggaaget 39
<210> 8

<211> 39

212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 8

agcticcacc aggtgtgacg cacacaagtg ttggttaac 39
<210> 9

<211> 39

212> DNA

<213> Artificial Sequence

<220>

<223> Primer

<400> 9

ctagtgtgcg gggaacgage gttctictac acacccaag 39
<210> 10

<11> 39

<L212> DNA

213> Artificial Sequence

<220>
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<223> Primer

<400> 10

cttgggtgtg tagaagaacg ctecgttecce gecacactag 39
<210> 11

i 39

12> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 11

gtgtgegogg aacgaggege gttctacaca cccaagace 39
<210> 12

<211> 39

212> DNA

<213> Artificial Seguence

<220>
<223> Primer

<400> 12

gatcttgogt gtgtagaacg cgccicgtic cccgeacac 39
<210> 13

<<11> 39

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 13

tgcggggaac gaggcttege gtacacacce aagacccge 39
<210> 14
211> 38
<212>  DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 14
gegagtettg ggtgtgtacg cgaagectcg tteccecgea 39
<210> 15
211> 37
212> DNA

<13 Artificial Sequence

<220>
<223> Primer
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<400> 15
ccagcatcetg ctecctegaa cagetggaga actactg

<210> 16
211> 37
212> DNA

213> Artificial Sequence
<220>
<223> Primer

<400> 16
cagtagttct ccagectgttc gagggagecag atgetgg

<210> 17
<L11> 34
<212> DNA

<213> Artificial Sequence
<220>
<223> Primer

<400> 17
cagcatcige tcecctcaacc agetggagaa ctac

<210> 18
<211> 34
<212> DNA

<213> Artificial Sequence
<220>
<223> Primer

<400> 18
gtagttctcc agetggtiga gggagcagat getg

<210> 19

211> 258

212> DNA

213> Artificial Sequence
<220>

<223> Analog 1

<400> 19

ttcgttaacc aacacttgtg tggctcacac ctggiggaag ctctctacct agtgtgeggg
gaacgaggct tcttctacac acccaagacc cgeccgggagg cagaggacct geaggtggag
caggtggage tgggeggggg ccctggtgca ggcagectge ageccttgge cctggagggg
tccctgcaga agegtgegat tgtggaacaa tgetgtacca geatctigetc ccictaccag

ctggagaact actgcaac

<210> 20
211> 86
<212> PRT

<213> Artificial Sequence

37

37

34

34

60
120
180
240
258
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<220>
<223> Analog 1

<400> 20
Phe Val Asn Gin His Leu Cys Gly Ser His Leu
1 5 10

Leu Val Cys Gly Glu Arg Gly Phe Phe Tyr Thr
20 25
Glu Ala Glu Asp Leu GIn Val Gly Gin Val Glu
35 40

Gly Ala Gly Ser Leu GIn Pro Leu Ata Leu Glu
50 55

Arg Ala lle Val Glu Gin Cys Cys Thr Ser lle
65 70 75

Leu Glu Asn Tyr Cys Asn
85

<210> 21

<L1> 258

<212> DNA

<213> Artificial Sequence
<220>

<223> Analog 2

<400> 21

ttcgttaacc aacacttgtg tggctcacac ctggtggaag
gaacgagget tctictacac acccaagacc ¢gecgggagg
caggtggagc tgggcgggge ccctggtgea ggcagectge
tccectgeaga agegtggege ggtggaacaa tgotgtacca

ctggagaact actgcaac

<210> 22
<L11> 86
212> PRT

213> Artificial Sequence
<220>
223> Analog 2

<400> 22
Phe Val Asn Gin His Leu Cys Gly Ser Hig Leu
i 5 1

Leu Val Cys Gly Glu Arg Gly Phe Phe Tyr Thr
20 25
Glu Ala Glu Asp Leu Gin Val Gly GIn Val Glu
35 40

Gly Ala Gly Ser Leu Gin Pro Leu Ala Leu Glu
50 55

Val Glu Ala Leu Tyr
15
Pro Lys Thr Arg Arg
30
Leu Gly Gly Gly Pro
45

Gly Ser Leu GiIn Lys
60

Cys Ser Leu Tyr GIn
80

ctctctacct agtgtgeggag
cagaggacct gcaggtgggg
agcccttgge cctggagggag

gcatctgetc cctctaccag

Val Glu Ala Leu Tyr
15
Pro Lys Thr Arg Arg
30
Leu Gly Gly Gly Pro
45

Gly Ser Leu GIn Lys
60

5

60
120
180
240
258
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Arg Gly Ala Val Glu Gin Cys Cys Thr Ser Ile Cys Ser Leu Tyr Gin
65 70 75 80

Leu Glu Asn Tyr Cys Asn
85

<210> 23
<L211> 258
212> ONA

213> Artificial Sequence

<220>

<223> Analog 3

<400> 23

ttcgttaacc aacacttgtg tggctcacac ciggtggaag ctctctacct agtgtacagg
gaacgaggcet tcttctacac acccaagacc cgccgggagg cagaggacct gcaggtggdg
caggtggage tggacgggag ccctggtgea ggcagectge agecctigge cctggagoag

tcoctgeaga agegtggeat tgtggaacaa tgetgtacca geatctgetc cctctaccag

ctggagaacg cgtgcaac

<210> 24
21> 86
<212> PRT

<213> Artificial Sequence
<220>
<223> Analog 3

<400> 24
Ph? Val Asn Gin His Leu Cys Gly Ser Hig Leu Val Giu Ala Leu Tyr
5 i 15

Leu Val Cys Gly Giu Arg Gly Phe Phe Tyr Thr Pro Lys Thr Arg Arg
20 25 30
Glu Ala Glu Asp Leu Gin Val Gly Gin Val Glu Leu Gly Gly Gly Pro
35 40 45

Gly Ala Gly Ser Leu Gin Pro Leu Ala Leu Glu Gly Ser Leu GIn Lys
50 55 60

Arg Gly tle Val Glu Gin Cys Cys Thr Ser ile Cys Ser Leu Tyr Gin
65 70 75 80

Leu Glu Asn Ala Cys Asn

85
<210> 25
211> 258
<212> DNA

13> Artificial Sequence
<220>
<223> Analog 4

<400> 25
ttecgttaace aacacttgtg tgcgtcacac ctggtggaag ctctctacct agtgtgeggg
5 v

60
120
180
240
258

60
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gaacgagget tctictacac acccaagacc cgecgggagg cagaggacct geaggtgoagg
caggtggage tgggeggggg cectggtgea ggeagectge ageccttgge cciggaggag
tceetgeaga agegtggeat tgtggaacaa tgetgtacca geatctgete cectctaccag

ctggagaact actgcaac

<210> 26
11> 86
<212> PRT

<213> Artificial Sequence
<220>
<223> Analog 4

<400> 26
Phe Val Asn Gin His Leu Cys Ala Ser His Leu Val Glu Ala Leu Tyr
1 5 10 15
Leu Val Cys Gly Glu Arg Gly Phe Phe Tyr Thr Pro Lys Thr Arg Arg
20 25 30
Glu Ala Glu Asp Leu Gin Val Gly Gin Val Glu Leu Gly Gly Gly Pro
35 40 45

Gly Ala Gly Ser Leu GIn Pro Leu Ala Leu Glu Gly Ser Leu Gin Lys
50 55 60

Arg Gly Ile Val Glu GIn Cys Cys Thr Ser Ile Cys Ser Leu Tyr Gin
65 70 75 80

Leu Glu Asn Tyr Cys Asn

85
<210> 27
11> 258
212> DNA

213> Artificial Sequence

<220>

<223> Analog 5

<400> 27

ttcgttaacc aacacttgtg tggctcacac ctggiggaag ctctctacct agtgtgeggg
gaacgagegt tcttctacac acccaagacc ¢gccgggagg cagaggacct gcaggtgggg
caggatggage tgggeggagag cecctggtgeca ggcagectge ageccttgge cctggagggg

tccectgecaga agegtggeat tgtggaacaa tgectgtacca geatctgete cctetaccag

ctggagaact actgcaac

<210> 28
<L211> 86
<212> PRT

213> Artificial Sequence

<220>
<223> Analog 5

120

240
258

60
120
180
240
258



OPA14248-PCT . txt

<400> 28
Phe Val Asn Gln His Leu Cys Gly Ser His Leu Val Glu Ala Leu Tyr
1 5 10 15

Leu Val Cys Gly Glu Arg Ala Phe Phe Tyr Thr Pro Lys Thr Arg Arg
20 25 30

Glu Ala Glu Asp Leu GIn Val Gly Gin Val Glu Leu Gly Gly Gly Pro
35 40 45
Gly Ala Gly Ser Leu GIn Pro Leu Ala Leu Glu Gly Ser Leu GIn Lys
50 55 60

Arg Gly tle Val Glu GIn Cys Cys Thr Ser {le Cys Ser Leu Tyr Gin
65 70 75 80

Leu Glu Asn Tyr Cys Asn
85

<210> 29
11> 258
<212 ONA

<213> Artificial Sequence

<220>

<223> Analog 6

<400> 29

ttcgttaacc aacacttgtg tggctcacac ctggtggaag ctctctacct agtgtgcggo
gaacgaggcg cgttctacac acccaagacc cgecgggagg cagaggacct gecaggtgogo
caggtggage tgggeggaag ccetggtgea ggcagecige ageccttgge cctggagagg

tccctgeaga agegtggeat tgtggaacaa tgctgtacca geatctgetc cctctaccag

ctggagaact actgcaac

<210> 30
<L11> 86
<12> PRT

213> Artificial Sequence
<220>
<P23> Analog 6

<400> 30
Ph? Val Asn GIn His Leu Cys Gly Ser His Leu Val Glu Ala L?u Tyr
5 10 5

Leu Val Cys Gly Glu Arg Gly Ala Phe Tyr Thr Pro Lys Thr Arg Arg
20 25 30
Glu Ala Glu Asp Leu GIn Val Gly GIn Val Glu Leu Gly Gly Gly Pro
35 40 45
Gly Ala Gly Ser Leu GIn Pro Leu Ala Leu Glu Gly Ser Leu GIn Lys
50 55 60

Arg Gly fle Val Glu GIn Cys Cys Thr Ser lle Cys Ser Leu Tyr Gin
65 70 75 80

Leu Glu Asn Tyr Cys Asn

60
120
180
240
258
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85
<210> 31
211> 258
212> ONA

213> Artificial Sequence

<220>
<223> Analog 7

<400> 31

ttcgttaacc aacacttgtg tggcicacac ctggtggaag cictctacct agtgtgcgag 60
gaacgaggct tcgegtacac acccaagace cgccgggagg cagaggacct geaggtggag 120
caggtggage tgggeggagg ccctggtgea ggcagectge ageccitgge cctggaggag 180
tcoctgcaga agegtggeat tgtggaacaa tgctgtacca geatctgetc cctctaccag 240
ctggagaact actgcaac 258
<210> 32

<L21> 86

212> PRT

<213> Artificial Seguence
<220>
<223> Analog 7

<400> 32
Phe Val Asn Gin His Leu Cys Gly Ser His Leu Val Glu Ala Leu Tyr
1 5 10 15

Leu Val Cys Gly Glu Arg Gly Phe Ala Tyr Thr Pro Lys Thr Arg Arg
20 25 30
Glu Ala Glu Asp Leu Gin Val Gly Gin Val Glu Leu Gly Gly Gly Pro
35 40 45

Gly Ala Gly Ser Leu Gin Pro Leu Ala Leu Glu Gly Ser Leu Gin Lys
50 55 60

Arg Gly Ile Val Glu Gin Cys Cys Thr Ser [le Cys Ser Leu Tyr Gin

65 70 75 80

Leu Glu Asn Tyr Cys Asn
85

<210> 33
11> 261
<212> DNA

<213> Artificial Sequence

<220>
<223> Analog 8

<400> 33
ttcgttaacc aacacttgtg tggctcacac ctggtggaag ctctctacct agtgtgeggg 60
gaacgaggct tcttctacac acccaagace cgecgggagg cagaggacct gcaggtgoogg 120

caggtggage tgggcgagag ccctggtgea ggcagectgc agoccttgge cctggagggg 180
9
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tccctgecaga agegtggeat tgtggaacaa tgetgtacca geatctgetc cctcgaacag

ctggagaact actgcaactg a

<210>
<211>
<212>
213>

<220>
<223>

<400>

34
86
PRT
Artificial Seguence

Analog 8

34
Phe Val Asn Gin His Leu Cys Gly Ser H%s Leu Val Glu Ala L?u Tyr
1 5 0 5

Leu Val Cys Gly Glu Arg Gly Phe Phe Tyr Thr Pro Lys Thr Arg Arg
20 25 30

Glu Ala Géu Asp Leu Gin val Gly Gin Val Glu Leu Gly Gly Gly Pro
5 45

40

Gly Ala Gly Ser Leu GIn Pro Leu Ala Leu Glu Gly Ser Leu GIn Lys
50 55 60

65

Arg Gly 1le Val Glu Gin Cys Cys Thr Ser lie Cys Ser Leu Glu Gin
70 75 80

Leu Glu Asn Tyr Cys Asn

<210>
11>
<212>
<213>

<220>
<223>

<400>

85

35
261
DNA
Artificial Sequence

Analog 9

35

ttcgttaacc aacacttgtg tggctcacac ctggtggaag ctctctacct agtgtgegag

gaacgaggcet tcttctacac acccaagacc cgccgggagg cagaggacct gcaggtgagg

caggiggage tgggeggoggg cocctggtgea ggoagectge ageccttgge cctggagaga

tcoctgeaga agegtggeat tgtggaacaa tgetgtacca geatctgetce cctcaaccag

ctggagaact actgcaactg a

<210>
11>
<212>
<213>

<220>

<223>

<400>
1

36
86
PRT
Artificial Sequence

Analog 9

36
Phe Val Asn GlIn His Leu Cys Gly Ser His Leu Val Glu Ala L?g Tyr
5 10

10

240
261

60
120
180
240
261
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Leu Val Cys Gly Glu Arg Gly Phe Phe Tyr Thr Pro Lys Thr Arg Arg
20 25 30

Glu Ala Gég Asp Leu Gin Val Gly GIn Val Glu Leu Gly Gly Gly Pro
45

40

Gly Ala Gly Ser Leu Gin Pro Leu Ala Leu Glu Gly Ser Leu GIn Lys
50 55 60

65

Arg Gly lle Val Glu GIn Cys Cys Thr Ser Ile Cys Ser Leu Asn Gin
75 80

70

Leu Glu Asn Tyr Cys Asn
85

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<L221>
222>
<223>

<220>
<221>
222>
<223>

<220>
221>
<222>
<223>

<220>
<221>
222>
<223>

<400>
1

37

21

PRT

Artificial Sequence

A chain of fnsulin Analogue

VARIANT
(N
Xaa is Gly or Ala

VARIANT
(2)

Xaa is lle or Ala

VARIANT
(14)
Xaa is Tyr, Glu, or Asn

VARIANT
(19)
Xaa is Tyr or Ala

37

Xaa Xaa Val Glu Gin Cys Cys Thr Ser lle Cys Ser Leu Xaa Gin Leu
5 10 15

Glu Asn Xaa Cys Asn
20

<210>
11>
<212>
<213>

<220>
<223>

<220>

38
30
PRT
Artificial Sequence

B chain of Insulin Analogue
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<221> VARIANT
222>  (8)
223> Xaa is Gly or Ala

<220>
<221>  VARIANT
<222> (23)

<223> Xaa is Gly or Ala

<220>
<221>  VARIANT
<022> (24)

<223> Xaa is Phe or Ala

<220>
221> VAR{ANT
222> (25)

<223> Xaa is Phe or Ala

<400> 38
Phe Val Asn Gln His Leu Cys Xaa Ser His Leu Val Glu Ala Leu Tyr
1 5 10 15

Leu Val Cys Gly Glu Arg Xaa Xaa Xaa Tyr Thr Pro Lys Tgé
20

25
<210> 39
<211> 21
<212> PRT

<213> Artificial Sequence

<220>
<223> A chain of Insulin

<400> 39
Gly Ile Val Glu Gin Cys Cys Thr Ser Ile Cys Ser Leu Tyr Gin Leu
1 5 10 15

Glu Asn Tyr Cys Asn
20

<210> 40
211> 30
<L12> PRT

213> Artificial Sequence

<220>
<223> B chain of fnsulin

<400> 40
Phe Val Asn Gin His Leu Cys Gly Ser Hig Leu Val Glu Ala Leu Tyr
1 5 i 15

Leu Val Cys Gly Glu Arg Gly Phe Phe Tyr Thr Pro Lys Thr
20 25 30



