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7 R

Strain/vector

Relevant characteristic

Bacterial strains

Escherichia coli

DH5 o Host for general cloning
_ Donor strain for intergeneric conjugation betwe
ET12567/pU78002 : 8 Jus
en E. coli and streptomyces
Streptomyces

Streptomyces kanamyceticus

Wild-type FK506 producing strain

A fkbD, tesD, fkbL

Mutant of S. kanamyceticus with an in—frame del
etion of fkbD-fkbM, tesD, fkbL

A fkbD-fkbM, tcsD, fkbL

Mutant of S. Kanamyceticus with an in—frame del
etion of fkbD, tesD, fkbL

Plasmid

KC1139 High-copy—number temperature-sensitive E. coli-
PRAL LS Streptomyces shuttle vector

A £KkbD Deletion plasmid with in—frame deletion of 51-b
p

p internal fkbD fragment

p A TkbD-fkbM

Deletion plasmid with in—frame deletion of 1100
-bp internal fkbDM fragment

pAtesD

Deletion plasmid with in—-frame deletion of 1154
-bp internal tecsD fragment

p A fkbL

Deletion plasmid with in—-frame deletion of 873-
bp internal fkbL fragment
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oooad
x2
FHLET 94 ~—DE#H
75 A < — |Sequence 5’ to 3’ (Restriction site underlined) | #l[BEE &R
FkbDLF TATAAAGCTTCGGAGCCCCGGTGGACCT HindIII
FkbDLR TTAATCTAGACGTCGCCTCGTCGTCGCT Xbal
FkbDRF GTAATCTAGAGTCGGCTACTGCCTCTAC Xbal
FkbDRR GAATGAATTCCGACGAACAGCGGTTCCT EcoRI
FkbD-MLF TATAAAGCTTCGGAGCCCCGGTGGACCT HindIII
FkbD-MLR TTAATCTAGACGTCGCCTCGTCGTCGCT Xbal
FkbD-MRF TATATCTAGAGACACCGAAGGCGCGCTC Xbal
FkbD-MRR TTAAGAATTCGAACACCGAGGCCGTCCA EcoRI
TesDLF GCTAAGCTTCTCAGGCGTCTGCGGATGC HindITI
TcsDLR ATCGGATCCTTCGCTCACCGGGGCTGCC BamHI
TesDREF AGCAGATCTGGCATGTTCTGGTCAGTCC Bgll
TcsDRR GTCGAATTCCATGCCACGAACGGGTCGA EcoRI
FkbLLF AATAAGCTTCCACGAGCCCGGT HindIII
FkbLLR AAATCTAGACACATCGCGTTCGAC Xbal
FkbLRF AATTCTAGACACGGAGAGGATCTG Xbal
FkbLRR AAAGAATTCCCACCACCCCCG EcoRI
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Ooooo
#% 3
ST ST RE R
B AT (EST-HR-MS) Calcd. For Ci;H;NNaO,,':800. 4919,

found: m/z800. 4924
BRI Jeik | &5 | carbon (ppm) proton (ppm)
1 169.7
2 58.7 4.36 (11, brd, J=5.0Hz)
3 29.0 1. 97 (1H, m)
2.19(1H, m)
4 24.6 1.97 (1, m)
1.98(1H, m)
5 47. 3 3.53(1H, m)
3. 63 (1H, m)
6
7
8 171.6
9 39.0 2.55(1H, d, J=15.0Hz)
2.62(1H, d, J=15.0Hz)
10 98. 41
11 38. 4 1.59(1H, m)
12 32. 5 1.56 (1H, m)
1.98(1H, m)
13 74. 4 3.40(1H, m)
14 70.8 3.85(1H, brd, J=10.0Hz)
15 77.4 3.53(1H, m)
16 36.3 1.34(1H, m)
1.45(1H, m)
17 25.4 1.60(1H, m)
18 49.0 1.67(1H, m)
2.36 (11, m)
19 140. 6
20 122. 6 4.98(1H, d, J=5.0Hz)
21 53. 4 3.26(1H, m)
22 214. 8
23 13. 4 2.31(1H, brd, J=15.0Hz)
2.68(1H, brd, J=15.0lz)
24 69. 1 4. 02 (1H, m)
25 10. 9 1.82(1H, m)
26 77.8 5.18(1H, brs)
27 132.3
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28 129. 4 4.97(il, d, J=5.0Hz)
29 34,8 2. 26 (11, m)
30 34. 8 0.94(1H, m
2.04 (10, m)
31 84, 2 3.00(1H, m)
32 73.6 3. 40 (1H, m)
33 31.2 133010, w)
198 (1R, m)
34 30.7 1.03(1H, m)
B9 (HH, m)
35 33.1 1,46 (1H, m}
1,63 (IH, m)
36 20, 4 1.22(2H, m)
37 14.0 0.88(3H, t, J=7.5Hz)
38 16. 9 0.95(3H, d, J=6.5Hz)
39 18.9 0.76(3H, d, J=6.5Hz)
40 15. 4 1.63(3H, s)
41 9.8 0.85(3H, d, J=6.5Hz)
42 14,2 1.65(3H, s)
43 56. 2 3.36(3H, s)
44 57.17 3.37(3H, s)
45 56. 6 3.40(3H, s)
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SHTHRE R
(EST-HR-MS) Caled. For CyHeNNaO,,':786.4763, f
ound: m/z786. 4767
= carbon (ppm) proton {ppm)
1 169. 8
2 58. 7 4.36(1H, brd, J=5.0Hz)
3 29.0 1.97(1H, m)
2.19(1H, m)
4 24. 8 1.97(1H, m)
1.98(1H, m)
5 47.3 3.52(1H, m)
3.63(1H, m)
6
7
8 171.7
9 39. 1 2.54(1H, d, J=15.0Hz)
2.63(1H, d, J=15.0Hz)
10 98. 1
11 38. 4 1.59(1H, m)
12 32.5 1. 56 (1H, m)
1.98(1H, m)
13 74. 4 3.40(101, m)
14 70. 8 3.85(1H, brd, J=10.0Hz)
15 77.3 3.51(1H, m)
16 36. 3 1. 34 (11, m)
1.45(1H, m)
17 25. 4 1.60(1H, m)
18 49.0 1.67(1H, m)
2.35(1H, m)
19 140. 8
20 122. 6 4.98(1H, d, J=5.0Hz)
21 53. 4 3.26 (1H, m)
22 216. 3
23 43.5 2.31(1H, brd, J=15.0Hz)
2.68(1H, brd, J=15.0Hz)
24 69. 1 4.02(1H, m)
25 40.9 1.82(1H, m)
26 77.9 5.18 (1H, brs)
27 132. 4
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28 129. 4 4.97(1H, d, J=5.0Hz)
29 34.9 2.32(11, m)
30 39. 1 112010, )
1.90(1H, m)
31 75.0 3,41 (1H, m)
32 75.5 3.34(1H, m)
33 32.0 1.33(1H, m)
1.95(1H, m)
34 30. 9 041, m)
.61 (1H, m)
35 33.3 A5 (IH, m)
163 (1H, m)
36 20. 4 122028, m)
37 14.0 0.88(3H, t, J=7.5Hz)
38 16.9 0.95(3H, d, J=6.5Hz)
39 18.9 0.76(3H, d, J=6.5Hz)
40 15. 4 .65 (31, s)
41 9.8 0.89(3H, d, J=6.5Hz)
42 4.1 1. 65 (3H, <)
43 57.7 3. 36 (31, s)
44 58. 7 3.36 (30, s)
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(34)

ST IR

Sy BT R

BRI

(ESI-HR-MS) Calcd. For Ci:llssNNaOyi":786. 4763,

found: m/z786. 4768

BB R AL 43 ik

il carbon (ppm) | proton (ppm)
1 169.9
2 58.9 4.37 (111, brd, J=5.0lz)
3 29. 2 1.98 (1, m)
2.20(1H, m)
4 25.8 1.97 (1H, m)
1.98(1H, m)
5 47.5 3.56(1H, m)
3. 65 (11, m)
6
7
8 171.8
9 39.2 2.57(1H, d, J=15.0Hz)
2.62(11, d, J=15.0lz)
10 98. 6
11 38. 6 1.59 (11, m)
12 32.8 1. 56 (11, m)
1.99(1H, m)
13 74.4 3.40 (1H, m)
14 71.1 3.85(1H, brd, J=10.0Hz)
15 77.4 3.54 (11, m)
16 36.3 L.34(LH, m)
1.45(1H, m)
17 25.4 1.61(1H, m)
18 49. 2 1.67(1H, m)
2.36(1H, m)
19 141. 1
20 122.6 4.99 (1H, d, J=5.0Hz)
21 55.5 3. 18(1H, m)
22 215.0
23 43,7 2.33(1H, brd, J=15.0MHz)
2. 68 (1H, brd, J=15.0Hz)
24 69. 4 4. 04 (1H, m)
25 41. 2 1.83(1H, m)
26 78. 0 5.19 (11, brs)
27 132.5
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28 129.7 5.02(1H, d, J=5.0Hz)
29 35. 1 2,28 (1H, m)
30 35.0 0.95(1H, wm)2.05(1H, m)
31 84. 2 3.00(1H, m)
32 73. 8 3.42(1H, m)
33 31.4 1.36(1H, m)

1.96 (1H, m)
34 30.9 1.03(1H, m)

1.60(iH, m)
35 24. 8 1.51(1H, m)

171G, m)
36 11.9 0.88(3H, «, J=7.5Hz)
37 17.1 0.96 (311, d, J=6.51z)
38 19. 1 0.78(3H, d, J=6.5Hz)
39 15. 7 1.87(3H, s)
40 10.0 0.91(3H, d, J=6.5Hz)
41 14.4 1.67(3H, <)
42 56. 4 3.36 (3H, &)
43 57.9 3.37(3H, s)
14 56. 8 3.40 (31, s)
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53 BT G R

(EST-HIR-MS) Calcd. For C.llg:NNaO,;*:772. 4614, fo
und: m/z772. 4619

&= carbon(ppm) | proton(ppm)

1 169. 8

2 58. 7 4.36 (11, brd, J=5.0lz)

3 29.0 1.96 (10, m)2.18(LH, m)

4 25. 4 1.97(10, m) 1. 98 (1M, m)

5 47.3 3.54(1H, m)3.63(1H, m)

6

7

8 171.6

9 39. 1 2.56 (111, d, J=15.0lz)2.6
2(1H, d, J=15.0Hz)

10 98. 4

11 38.4 1.59(1H, m)

12 32.6 1.56 (1H, m)1.98(1H, m)

13 74. 4 3.40 (11, m)

14 70.9 3.85(1H, brd, J=10.0Hz)

15 77.3 3.52 (1H, m)

16 36.3 1.34(1H, m)1.45(1H, m)

17 25.4 1.60(1H, m)

18 49.0 1.69 (14, m)2.35(1H, m)

19 140. 8

20 122. 4 4.97(1H, d, J=5.0Hz)

21 55.3 3. 17 (1H, m)

22 214.7

23 43.8 2.32(1H, brd, J=15.0Hz)
2.66 (11, brd, J=15.0Hz)

24 69. 1 4,02 (1H, m)

25 40.9 1.82(1H, m)

26 77.9 5.18(1H, brs)

27 132.4

28 129. 4 4.97(1H, d, J=5.0Hz)

29 34.9 2.32(11, m)

30 39. 1 1.12(10, m) L. 90 (L, m)

31 75.0 3.41(11, m)

32 75.5 3.34(1H, m)
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33 32.0 1,331, w1.95018, w)

34 30.9 1.0401H, 1. 61(1H, m)

35 24.6 1.4901H, m) 1. 72014, m)

36 11.7 0.87(3H, t, J=T7.5Hz)

37 16. 49 0.95(3H, d&, J=6.5Hz)

38 18.9 0.77(3H, d, J=6.5Hz)

3G 15. 4 1.865(3H, s)

40 9.8 0.89(34, d, J=6.5Hz)

41 14.1 1.65(3H, =)

42 56. 2 3.37(3H, =)

13 57.7 3.37(3H, &)
0oooooo
UppPilpooooooOo00OoO00O00O0ooDDDOoO00O0ooooOoOsdgDD00OO0O0Oon
000000000008 o00DDDDDO0OONDNDNDNDDOOONOONDNDNDODNOSd O
0000000000 0Sdp00O0DNDDDDOO0O0OONDNDDDOOOONONDDDODOO
0800000000000 DDODDOdp0D0DDO0ODNDODNDODDOOD
0000000000000 D0D0DD0O000OD0DDDDO0OO0O0O0OSd p00O0DDOODOO
00000000000 DO0OD0DO0Odp DDO0ODDODDODDODDODDODDOO
0000000000000 0D0D000000D0D0DDO0000OO0DDODOoOOoOO0OOoOooao
0000000000000 000000000000000000000000000A0
0000000000000 0O0D00000000D00000000O000000O0oOan
0000000000000 00000000000000000000000 000
0000000000000 0D00000000000000000000000 00
00O000D0D0sdpgDDDO000OONDNDDDDOOONSdp000ODDDDOOOOSd o0
0000000000000 0000000000000000000000000000
000p00000000D000D0D0OD0D00D0D00OD0DO0OO0D0ODDO0OODOOoOoOan
0000000000000 000000000000000000000000000A0
0000000000000 0D0D000000D0D0DDO0000OO0DDODOoOOoOO0OOoOooao
0000000000000 0000000000000000000000000000
0000000000000
oooooo
0000000000000 000000000
0000000000000 D0D0000000000000000000 000000
0000000000000 0D0D000000D0DDDO00000DNDOoDOOoOO0OOoOoOao
0000000000000 000000000000000000000000000A0
0000000000000 D0DD00O0 oDoooobBf OoOoOoOOOOOOOOOOO0
0000000000000 0000000000000000000000000000
0000000000000 0D000000000D000000000000000000
oooooo
0000000000000 O000000000D00000000000000000
0o

O

uo

O

gboooood

gbooboooboobooood
ooooooooob ooobooooooooooobbODbOOobobooooooo o
uobooooobooooboooobooobooobono ooobooobooboo booboobooobooobooao
oo OoooboboboooOooobooooo OoobooboooOOoOOO0OU0OO0OO0 ODoobooODbODOOoOCoob
ooboooboobooooboooboooboobooboooobooooboooboooboooao

gooodg oobo o0 gooao

10

20

30

40

50



Oo0oooooooogooooao

Oooooooogogoooao
OO0 oDoDooodQggogooao

O

=7

O

OoOoooooooao
Oooooooooo

(41)

JP 7542876 B2 2024.9.2

gobooooooboobooobobooobooobobobobooboooobooobooooboao
goooooooooOoobooooooooooboobooboooboboooooooao
gooob oboobooboob oboobooboboobbobobobobo
ugboooooobobooobooboooboobooboobooobooooboao

g0 oboobogoboobooboobbooboboobooboooboobooonon
O
g

gboobooboobooboobooboobooboobooobooo
gooooooboooOooocooooooooobooobooooooooao
gobooobooobooobooobooobooboobooooboooboooboonn

oooooooooooooooooooooooboobobooobooooooooao
goooobooboobooboobooboobooboo0oobooboobo
ubobodoobdouobouoboobouobouobooboobooobOooboobao
ooooooooooobobobooobobooooooao

O

HERO &

ﬁﬁm%ﬂ ICso (ng/ml)

FK506

0.027

9-deoxo—36,

37-dihydro—prolylFK506

3088.

1

9-deoxo-31-0-demethyl-36,

37-dihydro-prolylFK506

55b6. 7

9-deoxo—prolylFK520

3288. 8

9-deoxo-31-0-demethyl-prolylFK520

7091.0
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