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Alpha Hemoglobin Chain
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Tumor growth in pancreatic cancer Capan-1 xenograft
nude mice model
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Cleavable conjugate: Hb-5FU-carbinolamine (¢cleavable) conjugate;

Non-cleavable conjugate: Hb-5FU-alkyl (non-cleavable) conjugate.
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Weight change of mice carrying pancreatic cancer
Capan-1 xenograft after drug treatment
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Cleavable conjugate: Hb-SFU-carbinolamine (cleavable) conjugate;

Non-cleavable conjugate: Hb-5FU-alkyl (non-cleavable) conjugate.
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Tumor growth in liver cancer SMMC7221 xenograft
nude mice model

== Gontrol
~¢- (Cleavable conjugate
~e—~ Non-cleavable conjugate

240 -

200

Tumor Volume (% of Original Vol)

-20 3 6 9 12 15 18 21 24 27 30 33
Number of days after first injection

Cleavable conjugate: Hb-5SFU-carbinolamine (cleavable) conjugate;

Non-cleavable conjugate: Hb-5SFU-alkyl (non-cleavable) conjugate.
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Non-cleavable conjugate: Hb-5SFU-alkyl (non-cleavable) conjugate.
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Tumor growth of CD133+ Liver cancer stem cell animal model (HepG2)
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Cleavable conjugate: Hb-SFU-carbinolamine (cleavable) conjugate;

Non-cleavable conjugate: Hb-SFU-alkyl (non-cleavable) conjugate.
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Tumor growth of CD44+CD24- Breast cancer stem cell animal model (MCF7)
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Cleavable conjugate: Hb-SFU-carbinolamine (cleavable) conjugate;

Non-cleavable conjugate: Hb-SFU-alkyl (non-cleavable) conjugate.
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MTT Assay — Colon cancer cell line HCT116
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Cleavable conjugate: Hb-5SFU-carbinolamine (cleavable) conjugate;

Non-cleavable conjugate: Hb-5SFU-alkyl (non-cleavable) conjugate.
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MTT Assay — Lung cancer cell line H460
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MTT Assay — Leukemia cell line Jurkat (Normoxic)
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Cleavable conjugate: Hb-SFU-carbinolamine (cleavable) conjugate;

Non-cleavable conjugate: Hb-5SFU-alkyl (non-cleavable) conjugate.
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MTT Assay — Brain Cancer cell line A172
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Cleavable conjugate: Hb-5FU-carbinolamine (cleavable) conjugate;

Non-cleavable conjugate: Hb-5FU-alkyl (non-cleavable) conjugate.
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MTT Assay — Breast Cancer cell line MCF-7
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Cleavable conjugate: Hb-5FU-carbinolamine (cleavable) conjugate;

Non-cleavable conjugate: Hb-5FU-alkyl (non-cleavable) conjugate.
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MTT Assay — Liver Cancer cell line Huh-7
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Cleavable conjugate: Hb-5FU-carbinolamine (cleavable) conjugate;

Non-cleavable conjugate: Hb-5FU-alkyl (non-cleavable) conjugate.
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(B)

Phase Contrast Overlay
Hb-5FU-alkyl(non-cleavable)-FL
conjugate, labeled with
one fluorescent dye
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Hb-5Fu-Dan-TAM conjugate, labeled with two fluorescent dyes
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a a+l1F a+2F a+3F 2a 2a+1F2a+2Ra+3F 2b 2b+F2b+2FP0+3F 2b 2b'+F2b'+2Rb'+3F

Components

a = ¢ chain, al = o chain modified with mono-fluorescein, a2 = ¢ chain modified with di-fluorescein,

a3 = o chain modified with tri-fluorescein, 2a = o.-0. chain, 2al = ¢-o chain modified with mono-fluorescein,

2a2 = ¢-0 chain modified with di-fluorescein, 2a3 = ¢-u chain modified with tri-fluorescein, 23 = B-f chain,

2B1 = B-P chain modified with mono-fluorescein, 2fi2 = f-f chain modified with di-fluorescein,

2B3 = B-P chain modified with tri-fluorescein, 24 = B-3 chain modified with tetra-fluorescein, 2p° = 3’-f” chain,
2p’1 =f’-p’ chain modified with mono-fluorescein, 2f3°2 = §’-f’ chain modified with di-fluorescein,

28’3 =B’-B’ chain modified with tri-fluorescein, 2’4 = ’-B’ chain modified with tetra-fluorescein.
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Components

a = ¢ chain, al = a chain modified with mono-fluorescein, a2 = ¢ chain modified with di-fluorescein,

a3 = o chain modified with tri-fluorescein, 2a = a0 chain, 2al = ¢~ chain modified with mono-fluorescein,

2a2 = ¢-0, chain modified with di-fluorescein, 2a3 = g-o chain modified with tri-fluorescein, 2p = - chain,

2B1 = B-B chain modified with mono-fluorescein, 232 = f-f chain modified with di-fluorescein,

2B3 = B-P chain modified with tri-fluorescein, 2p4 = B-f chain modified with tetra-fluorescein, 2p” = 3’-f” chain,
28’1 =p’-B’ chain modified with mono-fluorescein, 2’2 = §’-B’ chain modified with di-flucrescein,

23’3 = (’-f’ chain modified with tri-fluorescein, 2’4 = p’-p’ chain modified with tetra-fluorescein.
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GComponents

a = ¢ chain, al = a chain modified with mono-fluorescein, a2 = o chain modified with di-fluorescein,

a3 = ¢ chain modified with tri-fluorescein, 2a = o-0, chain, 2al = a-o chain modified with mono-fluorescein,

2a2 = g-0 chain modified with di-fluorescein, 2a3 = o-o chain modified with tri-fluorescein, 2 = - chain,

2B1 = p-B chain modified with mono-fluorescein, 232 = 3-p chain modified with di-fluorescein,

2B3 = p-f chain modified with tri-fluorescein, 2p4 = -3 chain modified with tetra-fluorescein, 2p” = 3" chain,
2p°1 =’ chain modified with mono-flucrescein, 23’2 = 3°-f’ chain modified with di-fluorescein,

23’3 = 3’-B’ chain modified with tri-fluorescein, 2’4 = 3’-f” chain modified with tetra-fluorescein.

FIG. 26



WO 2014/186301 PCT/US2014/037749

33/38
1.04 —=&—pHG, rt.
| ~—&— pH7, It
.................. pH 9, rt
°% _v—pH9, 37°C
0.6
C
O
)]
o 04-
>
c
(@]
@)
0.2
0.0 -

Equivalents of ketene to stabilized hemoglobin

FIG. 27



WO 2014/186301 PCT/US2014/037749

34/38
V////// 74pH6, 10 eq.
N pH 6, 50 eq.
0.7+ B pH7,10eq
7 %pHZ?»Oeq
0.64 7 pH7,50 eq.
v pHQ, 10 eq.
054/ XY pH9, 30 eq.
R pH 9, 50 eq.
0.4- EpHQ, 37°C, 10eq.
S . T FEEE pH 9, 37°C, 30 eq
O % H R
9 0.34 H N
() £ 5 n N ?
> 17 BE o NE B \
S 02] N H NElS
O “IHEAE AR NN
BN :
0.1 N N N N K
v NENEL NBNEL NEINE N g
/] 15 F &t § =
0044 NeNE NENE A N
) ) L) ) | 1
a a+1M a+2M a+3M a+M
Comporents
a = ¢ chain,

a+1M = o, chain modified with mono-anhydride
a+2M = o chain modified with di-anhydride
a+3M = o, chain modified with tri-anhydride
a+4M = o chain modified with tetra-anhydride

FIG. 28



WO 2014/186301 PCT/US2014/037749

35/38

Disulfide

% =

(B)

<

P AN
3

|
o

%

FIG. 29



WO 2014/186301 PCT/US2014/037749

36/38

One-Dye compound — Hemoglobin labeled with SFU (non-cleavable) and Fluorescein
Name = Hb-5FU-alkyl (non-cleavable)-FL conjugate

Modification:

(A)

e

Stabilized Hb 5FU-alkyl {non-cleavable)
NHS ester
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Conjugate
pHB5 4h, rt
{FL = fluorescein dye)
(B)
o
Mb-5FU-aikyl
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by [T Conjugate

{FL = fluovescein dye)
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One-Dye conjugate for imaging — Hemoglobin labeled with SFU (cleavable) and Fluorescein
Name = Hb-S5FU-carbinolamine (cleavable)-FL conjugate
Modification:

(A)

o Fleoresceln SNRS

0
A o 0. & BFU-carblnolamine
© I %, (cleavable}NHS ester ‘ o
T Hb-5FU-carbinolamine
pH 8.5, 4 h, 1t {cleavable}-FL
Caonjugate

{FL =fluorescein dye}

Hb-5FU-carbinolamine
= {cleavable}-FL
RS Conjugate

(FL. =flusrascein dye}
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Two-dyes conjugate for imaging
Name: Hb-5FU-Dan-TAM conjugate
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