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Supplementary Experimental Procedures

Mice
C57BL/6 (B6-Ly5.2) mice were purchased from SLC (Shizuoka, Japan) and B6-Ly5.1
from Sankyo Lab Service (Tsukuba, Japan). All animal care was in accordance with the

guidelines of the University of Tokyo.

Purification of murine hematopoietic stem cells

Mouse CD34’KSL HSCs were purified from BM cells of 8 to 10 week-old mice. Whole
bone marrow cells were stained with an antibody cocktail consisting of biotinylated
anti-Gr-1 (#13593185), -Mac-1 (#13011285), -CD4 (#13004285), -IL-7R (13127185),
and -Ter-119 (#13592185) (eBioscience, San Diego, CA), and -B220 (#13045285) and -
CDS8 (#13008185) monoclonal antibodies (BioLegend, San Diego, CA) (lineage
cocktail). Lineage-positive cells were depleted with anti-Biotin MicroBeads
(MiltenyiBiotec, Auburn, CA) using LS columns (MiltenyiBiotec). The lineage-
depleted fraction was then further stained with fluorescein isothiocyanate (FITC)-
conjugated anti-CD34 (#11034185, BD Bioscience, California, CA), phycoerythrin
(PE)-conjugated anti-Sca-1 (#108108, eBioscience), and allophycocyanin (APC)-
conjugated anti-c-Kit antibodies (#17117183, BioLegend). Biotinylated antibodies were
detected with streptavidin-APC-Cy7 (#47431782, BioLegend). Analysis and cell sorting
were performed on a FACS Aria (BD Bioscience) and results were analyzed with

FlowlJo software (Tree Star, Ashland, OR).

Hematopoietic stem cell culture system

CD34'KSL HSCs were deposited into 96-well micro-titer plates containing 200 ul of
serum free medium S-Clone SF-03 (Sanko Junyakulne, Tokyo, Japan) supplemented
with 1% BSA (Sigma, and Wako, Japan), MSA or HSA (Albumin Bioscience, Sigma,
Bioverde) and cytokines (50 ng/ml mouse SCF, 50 ng/ml human TPO).

Competitive repopulation assays



40 CD34KSL cells from B6-Ly5.1 and the BM competitor cells (1x10°) from B6-F1
mice were transplanted into B6-Ly5.2 mice irradiated at a dose of 9.8 Gy. Following
transplantation, peripheral blood (PB) cells of the recipients were stained with PE-
conjugated anti-Ly5.1 (BioLegend) and FITC-conjugated anti-Ly5.2 (BD Bioscience).
The cells were further stained with PE-Cy7-conjugated anti-Mac-1 and -Gr-1, Pacific
Blue (PB)-conjugated anti-B220 and APC-Cy7-conjugated anti-CD3 antibodies
(BioLegend) and analyzed using a FACS Aria. Secondary BM transplantation assay
were performed by transferring 1 x 10° BM cells from the primary recipient mice into
lethally irradiated B6-Ly5.2 mice. PB cells were collected from secondary recipient mice
at 4, 8, 12 and 16 weeks post-transplantation and analyzed as above. For limiting
dilution assays, 1000, 100, and 10 (seven-day) cultured cells were aliquoted by FACS
and transplantation into lethally-irradiated mice together with 2x10° BM competitor

cells. PB cells were collected at 4 weeks post-transplantation and analyzed as above.

Purification samples for Mass Spectrometry analysis

Depletion of albumin from BSA-FV was performed using Melon Gel IgG Spin
Purification Kit (Thermo Scientific) according to the manufacturer’s instructions.
Briefly, 500 ul of 10% BSA-FV in 10 mM HEPES pH7.3 was diluted 1:10 in Melon
Gel Purification Buffer and applied to Melon Gel spin columns. After incubation for 5
min at room temperature with rotation, spin columns were centrifuged and flow through
was used for mass spectrometry analysis (Medical & Biological Laboratories CO.,

LTD.).

Western blotting

500 pg of BSA-FV was subjected to albumin depletion. Total flow-through of Melon
Gel was applied to SDS-PAGE, transferred to PVDF membranes and blots were
incubated with rabbit polyclonal anti-hemopexin antibody (#ab133415, 1:1000, Abcam)
for 30 min at room temperature. Following incubation with an appropriate secondary
antibody, immunoreactivity was detected by chemiluminescence using Image Quant

LAS4000 (GE Healthcare Life Science).



ROS detection assay

CD34KSL cells were collected after 2 days of culture and stained with HySOx
(excitation: 555 nm, emission: 575 nm; Goryo Chemical, Hokkaido, Japan), for 30
minutes at 37°C. After washing, cells were analyzed for ROS accumulation by FACS

Aria. Cellular ROS were quantified by mean fluorescence intensity (MFI).

Immunofluorescence staining of BM sections

Frozen BM sections were prepared and immunostained according to the Kawamoto
method (Kawamoto, 2003). BM sections were fixed using dry ice/ethanol or 4%
paraformaldehyde (PFA). Immunofluorescence data were obtained and analyzed with a
TCS SP2 AOBS confocal microscope (Leica, Microsystems, Tokyo). The
immunofluorescence-microscopy images of BM sections were automatically obtained,
using integrated reader software, from multiple replicates. Markers and antibodies used
were: Alexa 488-conjugated goat anti-Rabbit IgG, and Alexa 647-conjugated goat anti-
rabbit IgG (Molecular Probes, Carlsbad, CA, USA); rabbit anti-GFAP (#Z20334, Dako,
Glostrup, Denmark); sheep anti-hemopexin (#MAB7007, R&D systems); 4, 6-
diamidino-2-phenylindole (DAPI), a DNA marker.

3D imaging

3D imaging was performed as previously described (Susaki et al., 2015). In brief, after
tibias were collected and fixed in 4% PFA solution, bone marrow plugs were extracted
from bones by flushing. Upon DAPI staining, marrow plugs were treated with
ScaleCUBIC-1 (Reagent-1) for one week followed by ScaleCUBIC-2 (Reagent-2) for
another week. To visualize GFAP" cells and hemopexin’, cells were stained overnight
with antibodies. Images were acquired using a ZEISS Z1 Lightsheet microscope

(ZEISS) and 3D reconstitutions were performed with Imaris software (Bitplane).

Statistical analysis
Mean values of two groups were compared using two-tail unpaired t testing. All

statistical analyses were performed on Prism 7 software (Graphpad, San Diego, CA).



Supplemental Figure and Figure Legends
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Supplementary Figure 1: Multi-lineage HSC output following RSA-based culture
(A) Ratio of myeloid (Gr-1/Mac-1"), B cell (B220") and T cell (CD3") PB chimerism
from 40 CD34-HSCs cultured for seven days in various lots of RSA (A-D)
supplemented with SCF and TPO. Mean ratios + SDs at 12 weeks post-transplantation,
as described in Figure 3A (n =5 per BSA-FV culture condition).

(B) Ratio of myeloid (Gr-1/Mac-1"), B cell (B220") and T cell (CD3") PB chimerism
from 40 CD34-HSCs cultured for seven days in mouse RSA (MSA) or human RSA
(HSA) supplemented with SCF and TPO. Mean ratios + SDs at 12 weeks post-

transplantation, as described in Figure 3B (n = 5 per RSA culture condition).
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Supplementary Figure 2: IL-1a enhances in vitro HSC maintenance

(A,B) 40 CD34°KSL HSCs were cultured for one week with 1% HSA, SCF, TPO and 20
ng/ml IL-10. before transplantation into lethally irradiated mice together with 10° BM
competitor cells. (A) Time course analysis of PB chimerim. (B) The donor-derived PB
cell ratio 12 weeks after transplantation. The data presented are the mean ratios + SDs
of two independent experiments (n = 5 per culture condition).

(C) Secondary competitive repopulation analysis of BM from mice in (A). Data are the
mean £ SD of donor-derived PB cells (n = 10 per culture condition).

(D) Proliferation of HSCs with RSA with IL-1a in vitro. Single CD34' KSL HSCs were
cultured for one week in 96-well micro-titer plates in S-Clone SF-03 supplemented with
SCF, TPO and 1% RSA (black line) with or without 20 ng/ml IL-1a. Cell numbers were
counted every 24 hours under a microscope. Data are the mean = SEM (n = 40 per
culture condition).

Statistical significance denoted by ** (P<0.05), *** (P<0.005) or N.S. (not significant)

as determined by unpaired t testing.



Supplemental Figure 3
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Supplementary Figure 3: Hemopexin enhances engraftment of in vitro cultured
HSCs

(A) Secondary competitive repopulation analysis of BM from mice in Figure 4A. Data
are the mean + SD of donor-derived PB cells (n = 10 per culture condition).

(B) 40 CD34KSL cells were cultured for 1 week with 1% MSA, SCF, TPO and various
concentrations of HPX before transplantation into lethally irradiated recipient mice
together with 10° BM competitor cells. The donor-derived chimerism was measured 12
weeks after transplantation. Data are the mean = SD of donor-derived cells in the PB (n
= 5 per culture condition) of two independent experiments.

(C) Representative flow cytometric plots displaying HySOx staining (a measure of ROS
levels) of HSCs cultured in vitro with or without HPX.

(D) Proliferation of HSCs with RSA with HPX in vitro. Single CD34'KSL HSCs were
cultured for one week in 96-well micro-titer plates in S-Clone SF-03 supplemented with
SCF, TPO and 1% RSA (black line) with or without 10 ng/ml HPX. Cell numbers were
counted every 24 hours under a microscope. Data are the mean = SEM (n = 40 per

culture condition).



Statistical significance denoted by ** (P<0.05), *** (P<0.005) or N.S. (not significant)

as determined by unpaired t testing.
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Supplementary Figure 4: Limiting dilution analysis of RSA-cultured HSCs

40 CD34KSL HSCs were cultured for one week with 1% HSA, SCF, TPO with or
without 20 ng/ml IL-1at or 10 ng/ml HPX. 1000 (left bar), 100 (middle bar) and 10
(right bar) cultured cells were then aliquoted by FACS and transplantation into lethally
irradiated mice together with 2x10° BM competitor cells. PB chimerism at 4 weeks

post-transplantation are displayed.
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BSA-FV #1 BSA-FV #8 EISSA'FV
Accession Name Peptides Accession Name Peptides Accession Name Peptides
number (95%) number (95%) number (95%)
430794280 serum albumin precursor [Bos 1129| |eii30794280 serum albumin precursor [Bos 823 gi[3079428 |serum albumin precursor [Bos 6361
taurus] taurus] 0 taurus]
51“5442570 ALB protein [Bos taurus] 971 %‘“5442570 ALB protein [Bos taurus] 700} §l|74267% ALB protein [Bos taurus] 575
§1\29649095 ;l;l:/xss]emlransfemn precursor [Bos 654] |0i|27806789|transthyretin precursor [Bos taurus] 216 §1|9902896 lcz:);'::nupsl]emenl C3 preproprotein [Bos 130
RecName: Full=Serotransferrin;
Short=Transferrin; AltName: . N .
2i[2501351 [Full=Beta-1 metal-binding globulin; 636| |eil1699167 E%‘gf"‘;ﬁ:]y chain constant region 63 §1|2780678 transthyretin precursor [Bos taurus] 9)
AltName: Full=Siderophilin; Flags:
Precursor
4il77736171 |hemopexin precursor [Bos taurus] 186| [gil99028960|complement C3 preproprotein [Bos 55| |gi1099399 |Apolipoprotein H (beta-2- 8§
taurus] glycoprotein I) [Bos taurus]
gi[11405122 | protein HP-20 homolog precursor . alpha-1-acid glycoprotein precursor gi[7435386 .
5 [Bos taurus] 96| |2i[94966811 [Bos taurus] 42 o IGL@ protein [Bos taurus] 53]
gi[11405075 [protein HP-25 homolog 1 precursor 55| gi[29649095| TPA: serotransferrin precursor [Bos 41 gi|1515563 |Unknown (protein for MGC:159378) 51
3 [Bos taurus] 8 taurus] 60 [Bos taurus]
2i[27806789 [transthyretin precursor [Bos taurus] 53| |2il74353860(IGL@ protein [Bos taurus] 40| ‘2"1508867 E‘];‘Z‘:Zﬁfi‘s’]b“h“ lambda light chain 51
2i[11405210 | protein HP-25 homolog 2 precursor 39) £i[29648675| TPA: complement factor I [Bos 37 gi[7773588 |serum amyloid P-component 49)
8 [Bos taurus] 6 taurus| 3 precursor [Bos taurus]
gil6 beta-2-glycoprotein I [Bos taurus] 37| |gi|77735367|ribonuclease UK 114 [Bos taurus] 36 522974613 fe?i?;c;f)fe?x; ;oggl:gn:xsﬂactor H- 42

. Immunoglobulin light chain, lambda . Ig heavy chain precursor gi[2964909 |TPA: serotransferrin precursor [Bos
292096963 | e cluster [Bos taurus] 34| |8ilO8750 | B/MT.4A.17.H5.A5) - bovine 2 [ss taurus] 38
gl\ 11681290 T:‘rsjlobln subunit alpha [Bos 3| §l\29647889 TPA: proteoglycan 4 [Bos taurus] 24 §1|7581295 F’lé):sn;ierzslpha chain precursor 16

. . immunoglobulin lambda light chain
227819608 |hemoglobin subunit beta [Bos taurus] 31 %“29648787 TPA: keratin 6A [Bos taurus] 19 2i3431970 constant region 3 allotypic variant 16|
IGLC3b [Bos taurus]
1 C2 precursor [Bos 134319701 |fmmunoglobulin lambda light chain i7740425 |collagen alpha-1(I) chain precursor
gi[77735935 aurus] P 30| § constant region 3 allotypic variant 18] g [Bosgtaumsl; P 15
IGLC3b [Bos taurus]

. immunoglobulin gamma 1 heavy . insulin-like growth factor-binding gi[1644144 |collagen alpha-1(II) chain isoform 2
5il91982959 chain constant region [Bos taurus] 27 |sil27807007 protein 3 precursor [Bos taurus] 16 27 recursor [Bos taurus] 14
4i[59858077 aspartate aminotransferase 1 [Bos 26 £i[29746137|PREDICTED: complement factor H- 15 2i[2818942 |similar to ubiquitin-S27a fusion 12

taurus] 3 related protein 2 [Bos taurus] 6 rotein [Bos taurus]

108750 Ig heavy chain precursor 23 2i[29648434| TPA: protein AMBP precursor [Bos 14 2i[3306883 [folate receptor alpha precursor [Bos 1
g (B/MT.4A.17.H5.A5) - bovine 1 taurus] 94 taurus]
2i[27048376 |beta-hexosaminidase subunit beta ) 2i[15379166 |extracellular matrix protein 1 1 2323380 immunoglobulin light chain variable 1
6 reproprotein [Bos taurus] 0 precursor [Bos taurus] 8 region [Bos taurus]

05147674 complement factor B precursor [Bos 21 |eitosi47674 complement factor B precursor [Bos 2 gi[2780700 |insulin-like growth factor-binding 10
taurus] taurus] 7 protein 3 precursor [Bos taurus]

- . - A — - - PR—T— - -

51\29647547 iiﬁsﬁumarylaceloacetase [Bos 1 51\31089343 i::?uz?oglobulln light chain [Bos 12| ei2323402 immunoglo m“mlsl]ght chain variable 10

41699167 1gG2a heavy chain constant region 16| [gi75812054 fibrinogen alpha chain precursor 1 gi/9514767 factor B precursor [Bos 1ol
[Bos taurus] [Bos taurus] 4 taurus]

2i[34319702 unmunog]ob.u]m Iambda.hght ,Cham 2i[29647631|TPA: keratin, type I cytoskeletal 14 2i|1537916 |extracellular matrix protein 1

6 constant region 3 allotypic variant 15} 5 [Bos taurus] 10} 60 recursor [Bos taurus] 9
IGLC3¢ [Bos taurus] P

gi[35842241 [PREDICTED: WASH complex . . gi[3584206 [PREDICTED: complement C4-A

3 subunit 7-like [Bos taurus] 13| |gi|77736171|hemopexin precursor [Bos taurus] 10 19 [Bos taurus] 9

gi[15612047 |fructose-bisphosphate aldolase A 1 2i[35842140PREDICTED: keratin, type I 9 2i[8400016 1 factor I p [Bos g

9 [Bos taurus] 9 cytoskeletal 1 [Bos taurus] 5 taurus]

i27807261 acidic mammalian chitinase I gi[11405185 |keratin, type II cytoskeletal 7 [Bos 9 2i/7583205 li in A-I preprop 7
¢ recursor [Bos taurus] 6 taurus] 6 [Bos taurus]
gi|11405137 [leucine-rich alpha-2-glycoprotein 1ol gi[35842249|PREDICTED: keratin, type I 9 gi[2964851 |TPA: serine peptidase inhibitor, 7
9 recursor [Bos taurus] 9 cytoskeletal 10-like [Bos taurus] 68 Kazal type S [Bos taurus]

RecName: Full=Keratin, type I
. L . N . cytoskeletal 17; AltName: . L. .
42323386 l:‘;:,‘:,“?g?sbt:kl:ul;]ght chain variable 10 ‘g‘1\16039554 Full=Cytokeratin-17; Short=CK-17; 9 %1’]1644504 Es;z:]gen-Z isoform I precursor [Bos 7
€ AltName: Full=Keratin-17;
Short=K17
130038325 cathepsin C [Bos taurus] 9 gi[15612088|CD5 antigen-like precursor [Bos 8 gi|11549734|serum amyloid A protein precursor 6
5 taurus] 0 [Bos taurus]

. fructose-bisphosphate aldolase B £i[35841720(PREDICTED: extracellular peptidase| gi[2550037 . . .
gi|77735921 Bos taurus] 6 9 inhibitor-like [Bos taurus] 8| 02 fibronectin precursor [Bos taurus] 5

129647522 | TPA: serpin peptidase inhibitor, clade immunoglobulin light chain variable insulin-like growth factor I [Bos
5 A (alpha-1 antiproteinase, of |eil323386 [T [gos ‘aums]g 8| |eistooros [P g * 4

i sin), member 3 [Bos taurus] g
215442581 IGK protein [Bos taurus] 5| |ai77735883 serum amyloid P-component 7 2i/2964843 [TPA: protein AMBP precursor [Bos 4
4 precursor [Bos taurus] taurus]
gi[39774086 vitamin D binding protein [Bos 5 gi[35842061|PREDICTED: complement C4-A 6 gi|5985807 |aspartate aminotransferase 1 [Bos 4
4 taurus] 9 [Bos taurus] 7 taurus]

N - . . TPA: serpin peptidase inhibitor, clade] . .
2i[11405229 A-Il p [Bos 5 gi[29647522 A (alpha-1 antiproteinase, 5| |giloao66811 alpha-1-acid glycoprotein precursor 4
8 taurus] 8 ) . [Bos taurus]

antitrypsin), member 3 [Bos taurus]
2i[35842140PREDICTED: keratin, type 1T . beta-2-glycoprotein 1 precursor [Bos 212964878 X .
5 cytoskeletal 1 [Bos taurus] 4| |gi|27806741 taurus] 5 7 TPA: keratin 6A [Bos taurus] 4

- PREDICTED: keratin, type | . . . .

%1\19468548 cytoskeletal 10-like isoform 2 [Bos 4| |eils9858077 ?:‘};z:ﬁ?te aminotransferase 1 [Bos 4 515|2964897 ;l:’]ﬁj.S?DS molecule-like [Bos 4
taurus]

gi[30466252 [carbonic anhydrase 2 [Bos taurus] 4| |gi|27807341|cathelicidin-1 precursor [Bos taurus] 2| |gi|395268 |conglutinin [Bos taurus] 3

278369426 prostaglandin reductase 1 [Bos 4 £i[29648031|TPA: apolipoprotein A-I-like [Bos 5) gi[3977408 |vitamin D binding protein [Bos 3
taurus] 0 taurus] 64 taurus]

41386683 tb:‘:er;‘-j]-mwmglobulm precursor [Bos 4 §1\37506586 ceruloplasmin precursor [Bos taurus] o §1|11405185 :(.:?‘:3, type II cytoskeletal 7 [Bos 3

. . . complement component C9 precursor| gi|7836935 1 C9p
gi/83405800 Legumain [Bos taurus] 4] |gi|78369352] [Bos taurus] 2| 5 [Bos taurus] 3
2i[30217950|epidermal growth factor receptor £i[30079777| DNA-directed RNA polymerase I gi[2780700 |insulin-like growth factor-binding

4 . 1 . 2|
1 [Bos taurus] 6 subunit RPA1 [Bos taurus] 9 protein 4 precursor [Bos taurus]




%]

superoxide di:

immunoglobulin gamma 1 heavy

RecName: Full=Lysozyme C;
AltName: Full=1,4-beta-N-

taurus]

2i[12927751 ) )
0 [Cu-Zn] precursor [Bos taurus] 3| |eilo1982959 chain constant region [Bos taurus] 25| [eil126607 acetylmuramidase C; Flags: 2
: _ Precursor
gi|11405231 |plasma kallikrein precursor [Bos 3 gi|14835627 |keratin, type II cytoskeletal 4 [Bos . apolipoprotein C-III precursor [Bos
4 taurus] 6 taurus] 0| |il47564119 taurus] !
2i[33336089 | hepatocyte growth factor activator 3 122773998 immunoglobulin delta heavy chain 2i[3431970 immunoglot?ulin lambda .light f:hain
1 preproprotein [Bos taurus] & membrane bound form [Bos taurus] 4 26 ;:g?‘séa;: F;g; :l:fralsl;)typlc variant 15
UL
41184000195 gh:spsl.rog]ycerate mutase 2 [Bos 3| |ei7s832116 ime.r»alpha-trypsin inhibitor heavy ol £i[3108934 |immunoglobulin light chain [Bos 3
uru _ cham ﬂ4 Qrgcu?sor [BOS. taurus] 35 Faurus]
41194966763 | haptoglobin precursor [Bos taurus] 3 51\39774086 ;/naml.r D binding protein [Bos 2| |ei2323384 lm@unog]obulin light chain variable 7
aurus
. hosphatidylett lamine-bindi 229149067 . 113584214 rPeRg’SICEB';)ESu;::;tin type IT
2i|75812940 protein 1 [Bos taurus] 2| 5 CD44 antigen precursor [Bos taurus] 2| %9 evtoskeletal 1' Bos t > yp]e 3]
r ] _ . _ y 0s taurus
2i/61888856 tgorsep]hosphate isomerase [Bos 2 51\30079574 3/:;;)111}? vesllcle ;nembrane }.‘)rotein 5| gi[7773593 |complement C2 precursor [Bos 3
_ urus -1 homolog [Bos taurus 5 taurus]
gi[37506586 ceruloplasmin precursor [Bos taurus] 2 gi[43213424|DNA excision repair protein ERCC- 1 2i[4542997 |spleen trypsin inhibitor I precursor
8. . 2. 6-like 2 [Bos taurus] 9 [Bos taurus] 3
gi[35842141|PREDICTED: keratin, type IT 2 2i[32966412|protocadherin-17 precursor [Bos 1 2i[4138668 |thrombospondin-1 precursor [Bos
7 cytoskeletal 3 [Bos taurus] 8 taurus] 5 taurus] 2
215612058 i[16444871 [stcrile alpha motif domain-containi i TPA: insulin-like growth factor-
3 arylsulfatase G [Bos taurus] 2| g ‘ pro teinaSP[];(:?aluru:]mam containing 1 %‘1‘2964879 binding protein 6 precursor [Bos 2|
taurus]
gi[27806591 | glutathione peroxidase 1 [Bos taurus] 2| %1“5612052 E::j;?-hke protein KIFCI [Bos 1 51‘2780690 clusterin preproprotein [Bos taurus] 2|
. immunoglobulin heavy chain . alpha-2-HS-glycoprotein precursor £i1946705 |PREDICTED: ribonuclease 4 [Bos
gil34538498 constant region [Bos taurus] 2| [gil27806751 [Bos taurus] ! taurus] : 2
415088675 ;r};lmutnoglo;aulin lambda light chain 29 gi\ 11405137 [leucine-rich alpha-2-glycoprotein 1 2i[2780675 |alpha-2-HS-glycoprotein precursor o
_ 0s taurus precursor [Bos taurus] 1 [Bos taurus]
gi|14874412|Unknown (protein for MGC:159455) 29 gi[35907080|PREDICTED: collagen alpha-1(V) 1 2i[1579540 |Fc fragment of IgG, low affinity Ilc,
8 [Bos taurus] 5 chain-like [Bos taurus] 59 receptor for (CD32) [Bos taurus] 2
434319701 immunoglobulin lambda light chain RecName: Full=Serum albumin;
3 constant region 3 allotypic variant 9| |gi[1351907 [AltName: Full=BSA; AltName: 821| |gil6006423 [hemoglobin alpha chain [Bos taurus] 2]
IGLC3b [Bos taurus] Allergen=Bos d 6; Flags: Precursor
131089343 i lobulin light chain [B . i : i
% | :::::::]mg obulin light chain [Bos 7| |eil74267962| ALB protein [Bos taurus] 702] gi[2974886 |PREDICTED: protein phosphatase 1
_ _ 36 1M [Bos taurus]
gi[29648728| TPA: hyaluronan synthase 2-like . prepro complement component C3 2i[2780733 P
3 [Bos taurus] 3| |gil83764016 [Bos taurus] 55 5 cathelicidin-7 precursor [Bos taurus] 1
gi[18717127|dual specificity mitogen-activated . 1 comp 3 [Bos 2i[11405075|protein HP-25 homolog 1 precursor
1 protein kinase kinase 2 [Bos taurus] 2| |gi4093220 taurus] 3 3 [Bos taurus] ey !
. . . . RecName: Full=Protein-lysine 6-
. prepro complement component C3 1112269759 |alpha-1-acid gl t ¥
ail83764016( 00 ) 1 § ‘ [Bpos ] glycoprotein precursor 4 %“85 O8187 | xidase; AltName: Full=Lysyl 1
. _ oxidase; Flags: Precursor
gl‘ 14874545 Fibrinogen alpha chain [Bos taurus] 1 gi[11432628 serotransferrin precursor [Bos taurus] 40| gi[2964872 | TPA: hyaluronan synthase 2-like 1
2 [Bos taurus]
RecName: Full=Serotransferrin;
. . . Short=Transferrin; AltName:
i[30079766|t i 1 t ; . i ine-ri i
% | [g:ssctgs nlJ:l]‘l elongation factor SPT6 1| |eii2501351 |Full=Beta-1 metal-binding globulin; 40 ;;1\11405137 leucine-rich alpha-2-glycoprotein 1
AltName: Full=Siderophilin; Flags: precursor [Bos taurus]
Precursor
gi|16445294| gelsolin isoform a precursor [Bos . complement factor [ Bi . RecName: Full=Serum albumin;
H ums) 1| |gils4000165 mm‘l’s] precursor [Bos 37| |gil1351907 |AltName: Full=BSA; AltName: 685
i Allergen=Bos d 6; Flags: Precursor
gi[30079505|gamma-glutamyltransferase 5 1 gi|15155636|Unknown (protein for MGC:159378) 2i[1544257 .
8 precursor [Bos taurus] 0 [Bos taurus] 37 04 ALB protein [Bos taurus] 573
(15155445 . . immunoglobulin lambda light chain .
%l‘ MSH3 protein [Bos taurus] 1 51‘34319703 constant region 3 allotypic variant 26 21‘8376401 I[Jgeopl'? com;;lemem component C3 130]
IGLC3d [Bos taurus] S taurus
RecName: Full=Beta-2-glycoprotein
gi[15795405|Fc fragment of IgG, low affinity Ilc, gi[33128412|proteoglycan 4 precursor [Bos . 1; AltName: Full=Apolipoprotein H;
9 receptor for (CD32) [Bos taurus] 1 o taurus] 20| |gil2506196 |Short=Apo-H; AltName: Full=Beta- 88
2-glycoprotein I; Short=B2GPI;
Short=Beta(2)GPI; Flags: Precursor
. i lobulin lambda light chain
. complement factor D precursor [Bos 34319700 [ MMUROBIO0 1t ¢ .
gi[77735465 {aurus] P [ 1 % ‘ constant region 2 allotypic variant 20[ |gil6 beta-2-glycoprotein I [Bos taurus] 88
IGLC2c [Bos taurus]
RecName: Full=Serum albumin; . . . -
4i[1351907 | AltName: Full=BSA; AltName: 1125 gi|13408570 |keratin, type II cytoskeletal 6A [Bos £i[9209696 |Immunoglobulin light chain, lambda
6 taurus] 19 5 gene cluster [Bos taurus] 48
Allergen=Bos d 6; Flags: Precursor - rus
. immunoglobulin lambda light chain . . . .
2i[74267962 | ALB protein [Bos taurus] 978 %”34319702 constant region 3 allotypic variant 16} £il1399486 ;:glr; ::;%‘l;;br l];‘:eljmbda[-gke & ] 45
IGLC3¢ [Bos taurus] ursor LBos taurus
RecName: Full=Serotransferrin;
gil11432628 ) . insulin-lik th factor bindi Short=Transferrin; AltName:
5 serotransferrin precursor [Bos taurus] 643( |gil163190 ;";L:eli“:_; [;i?;’um;]c or binding 14| |gi]2501351 [Full=Beta-1 metal-binding globulin; 37]
AltName: Full=Siderophilin; Flags:
Precursor
RecName: Full=Beta-2-glycoprotein
1; AltName: Full=Apolipoprotein H; .
gi[2506196 |Short=Apo-H; AltName: Full=Beta- 37| |gil27806743|protein AMBP precursor [Bos taurus] 14 %“ 11432628 serotransferrin precursor [Bos taurus] 37
2-glycoprotein I; Short=B2GPI;
Short=Beta(2)GPI; Flags: Precursor
2i[10993999[ Apolipoprotein H (beta-2- . i lobulin light chai iabl i
3 lycoprotein T) [Bos taurus] 37| |gil2323404 region [Bos taurus]g chain vanable 12 531487454 Fibrinogen alpha chain [Bos taurus] 16|
2i[74353860(IGL@ protein [Bos taurus] 33| [gil1276627 ;/ariable r'e "i’(')':“ fx:f‘giih;h“;‘]‘ 12] %2164‘”44 collagen “Eg‘“‘(‘(n) CJ'“““ isoform | 14
g , uru. precursor 0S taurus
£i[13994863 [immunoglobulin lambda-like 2114874545 .. . . . fibrinogen A-alpha chain [Bos
5 polypeptide 1 precursor [Bos taurus] 32 o Fibrinogen alpha chain [Bos taurus] 11{ |gil3789962 taurus]g P L 14]
2i[29647425| TPA: complement component 2 . fibrinogen A-alpha chain [Bos 113296650 Lo
5 precursor [Bos taurus] 30 |gil3789962 taurus] 11 %8‘ polyubiquitin-C [Bos taurus] 14]
gi[11112028 1 2 precursor 30| 2i[26211830|keratin, type I cytoskeletal 14 [Bos 10 gi[3505374 [putative ubiquitin C variant 5 13
0 [Bos taurus] 1 _ taum.s] 49 [Taeniopygia guttata]
gi[6006425 |hemoglobin alpha chain [Bos taurus] 30) %1“1600405 keratin, type Il eytoskeletal 75 [Bos 10 £i[2964785 TPA: ubiquitin C [Bos taurus] 13




RecName: Full=Aspartate
aminotransferase, cytoplasmic;

gi[12206511 N _ 2i|29747446|PREDICTED: keratin, type IT gi[2818991 | . . Lo
5 ::;T;n::{af::i;‘?sl;ﬁr‘?:: N 26) 0 cytoskeletal 1 [Bos taurus] 7 similar to polyubiquitin [Bos taurus] 13
AltName: Full=Transaminase A
%‘“5470790 fumarylacetoacetase [Bos taurus] 17 51‘2%47630 Fgfl tl;i:*um:? type Leytoskeletal 10 %“2818983 similar to polyubiquitin [Bos taurus] 13
8115442576 FAH protein [Bos taurus] 17| |gil27805977 keratin, type I cytoskeletal 10 [Bos 2il2780650 olyubiquitin-B [Bos taurus] 13
1 P! g taurus] 5 polyubiq
. . . PREDICTED: keratin, type I
£i[7547266 Fngsl :;iig]cm‘“ constant region 16 f‘“g468548 cytoskeletal 10-like isoform 2 [Bos i[163575 | polyubiquitin, partial [Bos taurus] 13
taurus]
. . ) . PREDICTED: immunoglobulin
g“ 11989260 fiﬁzﬁg& Z:rii{] complex 13 ;5“3 S841646] 1, ibda-like polypeptide 5-like [Bos 2i|163573 | polyubiquitin, partial [Bos taurus] 13
C " C taurus)
RecName: Full=Folate receptor
alpha; Short=FR-alpha; AltName:
. immunoglobulin lambda light chain . immunoglobulin lambda light chain . Full=Folate receptor 1; AltName:
fl‘343 19700 constant region 2 allotypic variant 13 g“343 19699 constant region 2 allotypic variant §l“ 1028296 Full=Folate-binding protein 1; 11
IGLC2b [Bos taurus] IGLC2a [Bos taurus] Short=FBP; AltName: Full=Milk
folate-binding protein; Flags:
Precursor
. immunoglobulin lambda light chain . . . - . .
2i[34319700 nstant region 2 allotypic variant 1 gi[15742777|keratin, type I cytoskeletal 17 [Bos 2323374 immunoglobulin light chain variable 1
8 constantregion = allotypic variaj 6 taurus] & region [Bos taurus]
IGLC2c¢ [Bos taurus] &
42323380 ;jrinol:]noglozbtl;l&:ulsl]ght chain variable 10 ?\29648977 ;2‘;2,:5?)5 molecule-like [Bos 4i2323376 ;g:;n[ogl}osbt:::ulslwght chain variable 1
egion [Bos taurus
. immunoglobulin light chain variable . immunoglobulin light chain variable . immunoglobulin light chain variable
82323376 region [gos taurus]g 10] [2i2323380 region [gos laurus]g 92323386 region [lgos taurus]g 1
9i[2323374 1m91unoglobulm light chain variable 10| [gi2323376 1m1?1unoglobulm light chain variable 2i[2964785 TPA: ubiquitin B-like [Bos taurus] 10
region [Bos taurus] region [Bos taurus] 57
. dipeptidyl peptidase 1 precursor [Bos gi[35842141|PREDICTED: keratin, type II . insulin-like growth factor binding
gil75812938 taurus] ) 7 cytoskeletal 3 [Bos taurus] £il163190 protein-3 [Bos taurus] 10
2i[35906462 [PREDICTED: protein piccolo-like 9 2i[2964798 |TPA: folate receptor 1-like [Bos 10
8 [Bos taurus] 49 taurus]
42323400 lmrT)unoglobulm light chain variable 10
region [Bos taurus]
22964867 |TPA: complement factor I [Bos g
56 taurus]
. immunoglobulin lambda light chain
gil975844 variable region, partial [Bos taurus] 8

10




