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Abstract:

Migrasomes are newly discovered cellular organelles
generated through migracytosis. They function in active
intracellular communications which are essential for multiple
core biological processes. In this review, we summarize the
current research progress on migrasomes, including the
molecular mechanisms involved in migrasome biogenesis and
the physiological significance of migrasomes. We also propose
the potential functions of migrasomes and the future directions
of this emerging field.

Main text:

Migrasomes are newly discovered cellular organelles, first
described in 2015 by Liang Ma et al® 2 (Figure 1). Migrasomes
are vesicles with diameters on the micron scale which contain
numerous small vesicles inside. They are generated on the tips
or intersections of retraction fibers (RFs), the long membrane
projections left by cells when they migrate away. During
biogenesis, cytosolic components are actively transported to
migrasomes. Once the generation process is completed,
migrasomes are either broken to release their contents into the
extracellular space or taken up by incoming cells. The process of
migrasome release by migrating cells is called migracytosis.
Thus, migrasomes and migracytosis are proposed as
mechanisms for spatial and temporal cell-cell communications.

1. Molecular mechanisms of migrasome
biogenesis

1.1. Integrins provide the adhesion force for migrasome

formation

Generation of migrasomes is dependent on cell migration.
The number of migrasomes increases when migration is
enhanced and decreases when migration is inhibited'. In
cultured cells, migrasomes adhere to the extracellular matrix
(ECM) where they are formed, which indicates that adherent
molecules play a role in the process of migrasome formation.
Mass spectrometry analysis revealed that integrin a581 is
enriched on migrasomes. Integrin o531 appears on retraction
fibers before the actual growth of migrasome vesicles.
Moreover, integrin a5831 is located at the bottom of
migrasomes?®. These spatial and temporal distribution features
suggest that integrin a581 specifies the site of migrasome
formation. There are 18a and 8f3 integrins in mammals.
Different integrins bind to different ECM proteins. Interestingly,
we found that the pairing of integrins with their specific ECM
partners is a determinant for migrasome formation®. This

Figure 1. TSPAN4 is enriched on migrasomes.
L929 cells stably expressing TSPAN4-mcherry were plated on a glass dish
coated with fibronectin and observed by confocal microscopy.
Scale bar: 50 um.
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regulatable specificity provides great potential for migrasomes
to function in vivo as signal transmitters.

1.2. Tetraspanins regulate migrasome formation

Tetraspanin 4 was found to be enriched on migrasomes and
has been used as a marker for migrasomes in previous studies’ .
There are 33 tetraspanins in the mouse genome. Overexpression
of 14 of these tetraspanins can enhance migrasome formation in
Normal Rat Kidney (NRK) cells, while knockout of the highest
expressed migrasome-forming tetraspanins blocks this process®.
In addition, tetraspanins and cholesterol form microdomains on
migrasomal membranes. Reducing the cellular cholesterol level
significantly impairs migrasome formation. Thus, tetraspanin and
cholesterol are required for migrasome formation. To more
accurately study the process of migrasome generation, we
designed an in vitro system. Using purified tetraspanin 4-GFP
(TSPAN4-GFP), cholesterol and other lipids, we generated giant
unilamellar vesicles (GUVs). To mimic cell adhesion and
migration, we first attached GUVs with bioengineered biotin to
the bottom of a flow chamber coated with streptavidin. Then, by
applying directional liquid flow in the chamber, we provided a
mechanical force to move GUVs away from adherent spot. In
this way, we successfully reconstituted the formation of
migrasomes, and we found that both tetraspanin 4 and
cholesterol colocalized on the reconstituted migrasomes.
Without tetraspanin 4 or cholesterol, migrasomes could not be
reconstituted; instead, small clusters of tetraspanin 4 or
cholesterol were observed to be randomly distributed®. To study
the dynamics of migrasome formation in vitro, we applied a
direct pulling force using a glass needle attached to the GUV
instead of directional liquid flow. By pulling the GUV away with a
needle, we generated retraction fiber-like structures. In this way,
we observed that the initially evenly-distributed small tetraspanin
4 clusters self-organized into macrodomains, which eventually
swelled to form migrasomes. Thus, the mechanical force drove
the formation of tetraspanin 4 macrodomains, which in turn
shaped the migrasomes. We concluded that tetraspanin 4 and
cholesterol are sufficient and necessary for migrasome
formation®. Moreover, the in vitro reconstitution system provided
us with an easily monitored platform to study migrasome
formation with single components and made it possible to
measure and calculate biophysical parameters. This made it
possible to model migrasome formation. Our theoretical model
explained that the shaping of migrasomes by tetraspanin 4 and
cholesterol-enriched macrodomains may be explained by two
biophysical properties: a high degree of bending stiffness of the
migrasomal membrane and the line tension that acts at the
boundary between the migrasome and the retraction fiber. The
experimental parameters fit well with the calculated parameters
from the modeling®. Thus, migrasome formation is mediated by
assembly of micron-scale tetraspanin macrodomains. This work
established tetraspanins as the key regulators of migrasome
formation.

2. Physiological significance of
migrasomes

2.1. Migrasomes are essential for zebrafish organ
morphogenesis

The zebrafish embryo is the first in vivo model system
documented to have migrasomes®. We found that during
zebrafish gastrulation, migrasomes are formed in the
extracellular pockets of space between mesendodermal cells
and in the pockets between the blastodermal margin and the
yolk syncytial layer. Tetraspanin 4a, tetraspanin 7, and integrin 3
1b were found to regulate migrasome biogenesis in zebrafish.
Knockout of tetraspanins 4a and 7 resulted in organ laterality
defects including left-right reversal and bilateral duplication.
Injection of exogenous migrasomes partially rescues organ
morphogenesis in tspan4a and tspan7 mutants®. Quantitative
mass-spectrometry analysis showed that signaling molecules,
including chemokines, morphogens, growth factors and
cytokines, are enriched in migrasomes. Among these, Cxcl12
plays an important role in organ morphogenesis. We found that
migrasomes were enriched around the embryonic shield and
provided a source of Cxcl12a. The regional chemoattractants
provided by migrasomes attract and hold dorsal forerunner cells
(DFCs) at the front of the embryonic shield. The correct migration
of DFCs ensures the formation of Kupffer's vesicle (KV), which is
essential in establishing the left-right body axis®. The study of
migrasomes in zebrafish embryonic development provides a new
mechanism for establishing signaling cues, in which signaling
molecules are packed into membrane-bound compartments for
release. The spatial and temporal control of signaling release
adds another layer of regulation to the coordination of embryonic
development?.

2.2. Identification of migrasomes in human serum
through specific protein markers

We employed tandem mass tag (TMT) labeling followed by
quantitative mass spectrometry to identify proteins enriched on
migrasomes. By comparing the mass spectrometry data from
migrasomes and exosomes, we identified and verified a set of
specific protein markers that are enriched on migrasomes, but
not on exosomes. These markers allowed us to analyze human
serum samples biochemically’. We fractionated the serum and
found that a certain fraction is positive for all the migrasome
markers identified. Further electron microscopy analysis
confirmed the presence of migrasomes in the fraction. Thus,
migrasomes are present in human serum and can be detected
by western blotting using a set of protein markers’. The
identification of migrasome-specific protein markers will
potentially be important in disease-related studies.

3. Future perspectives on migrasome
research

Migrasomes are emerging as a new field in cell biology. So far,
we have dissected the role of integrins, TSPAN4 and cholesterol
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in migrasome biogenesis. Moreover, we demonstrated the
essential role of migrasomes in organ morphogenesis in
zebrafish embryonic development, which is the first example of
the physiological significance of migrasomes. Furthermore,
migrasomes were detected in human serum, which suggests
their potential as vehicles for signal transduction in the
circulatory system. We have already developed protein markers
and a specific dye, WGA, for migrasome detection by imaging
and biochemical approaches®. However, we are still at an early
stage of migrasome research. The molecular mechanisms
involved in migrasome biogenesis, for example the detailed
regulatory mechanisms of migrasome biogenesis, the
mechanisms for sorting the enriched contents of migrasomes,
and the mechanisms of migrasome uptake by recipient cells,
await dissection. Moreover, we are still far from fully appreciating
the biological significance of migrasomes. More extensive
research to establish a deeper understanding the physiological
and pathophysiological relevance of migrasomes is urgently
needed (Figure 2). One direction is to establish disease models
in migrasome-deficient mice to study the different phenotypes
caused by defective migrasome biogenesis. On the other hand,
multi-omics approaches, including proteomics, transcriptomics,
lipidomics, metabolomics, and post-translationomics analysis of
human biofluid samples — for example, serum samples from
large disease cohorts accompanied by data mining — is another
way to unravel the link between migrasomes and disease. Last
but not least, more accurate migrasome detection methods are
required for both mechanistic research and translational research
in the migrasome field. Development of a highly specific, easily
manipulated dye with robust signals will be very much
appreciated.

Migrasomes, which are generated through migracytosis, can
be considered as signal vehicles for several core biological
processes, including the regulation of immune responses,
embryonic cell migration, and establishment of the tumor
microenvironment.

Figure 2. Potential roles of migrasomes in normal physiology and
tumor pathogenesis.
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E AR =K DIBBRILEEBEDAMIFERTDIENTEET,

<HIEH >
HHRERWNVCS A TRV A—=2D0T
e #8 : L929

-

Zeiss LSM510META
TAIET—

FITC (GFP, Alexa488)
wide filter

HFT UV/488. NFT490.
BP505-550

IO BARICT Liperfluo 2R LVE

Eop & TR /NI
TN HP & ZEBL 2S00,
L248 [EI= %%
m& 88 FEMMER(Y) A-n—-3-F
Liperfluo 50 ug X 5 21,200 1248

HBICEBYI 07— b7 YA TEREDREH TEE

FvRIIE. GSHDVRFIJBNEENTESY ., BEUY
A4 01> J%K %M\ /- DTNB [5,5 -dithiobis (2-nitrobenzoic
acid)] #&® (Amax=412nm) ZRAET D & T, GSSGD
HETEETE, BIRAELER IS FFHEHN S GSSGE%E
ZLBIKZETGSHEZRDDZENTEZET,

<$BR1E>

® Buffer solution % f % 37T
181 Fa1X—h

@37CT10 DA ‘/fFl&—

OEEETBLUREE
Mx5 M1 412 nm DISEE S AIE

m& BE  FEAMERY) A-H-2-F
GSSG/GSH Quantification Kit tssotg 54,800 G257
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I hIVRUTHAREE

METIE, I AR TPRAREAEZZEBRUAZATNET, = e FU——
SREDUEAPTO R UL DOTIE, I HP ST ZBNEEIFE T, | sraveuy we A IR
B (1)) DR I Tri—0il Fa—AMES v}
Mito-FrrolGroan Mitophagy Debaction Kl Glucoss Assay.- Kil-WST
'r.'f’. -
B Y- 02 EER L. WD
SRR FRET >3,

MitePeDPP 1 -t i Lactate Assay Ki-WST

s @ S

/

_.-'

HRRCEMERTEI AR TR
FTECEHTED.

I JC1 MitohiP DatectionHa

BEAOS FIAFUPERARCERAT I L, RIS R R ORI o

mE 858 FEMMER(Y) A-n-3-F
Mitophagy Detection Kit 1set 36,000 MDO1
Mito-FerroGreen 50ug X 2 25,000 M489
MitoPeDPP 5ug X 3 19,200 M466
Si-DMA for Mitochondrial Singlet Oxygen Imaging 2ug 20,600 MTO5

50 tests 29,000

Lactate Assay Kit-WST 200 tests 68,000 L256
) 50 tests 18,000

Glucose Assay Kit-WST 200 tests 38,000 G264

JC-1 MitoMP Detection Kit 1set 23,000 MTO09
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I bR FTREHE

MitoBright LT Green, Red, Deep Red
<HBE>
- I bV RYUPERIMBETLE
- MSEA Y ISR TR e R aE
cO5—42a— b TL— M ETEELEMEDG I POV R PEBNY I IS5Y 0 RTRE TS

I PAV R 7 ERIBB8E
Hela #ifd % & MitoBright LT £ 7z (3B FARTREL, 4 HBEBEERI MV RUT7ZBREL I LI, ZOER. BREAROEHX
BEIIAE AT LADICIFL. MitoBright LT IFEEEEA TSN, I IV RUPEBPRICEECEX L,

R (12

Green Deep Red Green Deep Red

R IR >

’% MitoBright LT Green.

2 BE7FsdE (T #) Green:

" Ex 488 nm / Em 500-560 nm
MitoBright LT Red.

e BiFHEE (TH) Red:

Ho Ex 561 nm / Em 560-620 nm

£

m MitoBright LT Deep Red.

- BEf5L% (T 4) Deep Red :

@ Ex 640 nm / Em 650-700 nm

"
24 —=)U/N—120um

FALSTRAA=DDY LK< HDEM

HeLa#if2 Z# CCCPLIB L. Y4 M 7 7 o —HHE E Q. MitoBright LT CHRELE. RABETDEFBOESI
(MtphagyDye X —#H—2— K : MT02) RU'I bV RUT7HReE FBIHUEIH?
HE (MitoBright LT Green) ICTHFBL YA LS TRIBE (6
B LE L/ SE#MISHP ICTIELV=REITET, A BROBFECHRELRE ICKUEEIIRABINET, F.
o MitoBright LT DEBRCHEDESIIERRLUEFT., BLL
YA I77O-DUT7IVT A LBRE
B4 : MitoBright LT Green RS T/\# T3 HelLa #if3 % & MitoBright LT THR& L. TE&RK%

[l 7 : MtphagyDye ®E: LSM-700 Laser scanning confocal _CH% PBIBE T O CEHAFRBDOENMEZHRELF L.
microscope (LSCM) [R— [R— <HEBRE>
. (Carl Zleiss,'Oberkochen, Germany) = — — Hela %8 B % MitoBright LT (100
RHZIRS : MioBigh LT Groon 438 m o, 3041 % 3 X~ =
o P! agy ye nm V) ICTHEBEBLHBSSICTHA
WL X 63 1 % FCCP 12 (100 umol/l. 60 7
K 1515 N A1>Fa1~X—3>) LHBSS
e =/ 151 ICT 2 BB REBRELU,

<IRHEFMG>
MitoBright LT Green :

Ex 488 nm/Em 500-560 nm
MitoBright LT Red :

Ex 561 nm/Em 560-620 nm
MitoBright LT Deep Red :

Ex 640 nm/Em 650-700 nm

TR yALTTREDIY

4 B’E BERMER(Y) X-H—2-F L -
MitoBright LT Green 400 ul X1 12,000 MT10 VIEHREOH
400 ul X 3 30,000 V& A Lo T2 EhE
20 ul X 1 6,000 VI70—%A A= —DiE LA
MitoBright LT Red 400 pl X1 12,000 MT11
400 ul X 3 30,000
20 pl X 1 6,000
MitoBright LT Deep Red 400 ul X1 12,000 MT12 — —
400 pl X 3 30,000 MitoBright LT [E{Z
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HRENAERES Y b

HRERDNRH S X T LA THDBEER® TCA B, R b—X - 1) VEERIROREN IS, MREZERT S ETEETHY . JILO—
. AE&. NAD(P)*/NAD(P)H. JIVF I JI5 I VBEEODKHEDZEERISGFHMESNTNE T,

HRERKEHY Y TEEREY O TIVOFMEHITERIZFED

_— BLOHTRBEMESNBHEA
- —h—0—F: G264 - — —AH—a— - _ - -
FIVA—2R  Glucose Assay Kit-WST Z1V2 2 ¥ | Glutamine i\ﬁay Kit-WST 2 BERBIC S DMRNRHOZE % %
PYYTTHBNALTHIUET, £-8EH
—p—a—F THt DT. & ELE0))
NADP" | NADPH uaopinaoe assay iewst St PR Ee kit
cep— N _ TN HP ST ZB <AL,
. Ribose-5P
7 < TR =
e ShavRUT P v
7N o S e S -~ ==a=[F € Er
& EVEVE-P/ ToA JIVZ I VEE (;Iu?amat:e A;ggay Kit-WST e e s o
| T T L R
il NAD* 5=/ :
A—AH—2— K : N509 A -
NADH NAD/NADH Assay Kit-WST ] = T Sm g =
v Fr T i+:'°"" i - eaam —
= A=AH—2—F : 1256 |__-"|“ = bd L S
ZLEE  Lactate Assay Kit-WST = ;
iR % ISV || FNVs o8 Hva—2) AE | OREFIE
fEE B TL— MIBLRERESRET 22T
5 4
73
sEIelu fr‘/:F:L?\'TE:/a‘/XZ ﬁqﬂrﬁ-
TL—hU—5—
il 1% LA HN HEREFN IR RIE (450 nm)
¥1 I I—2 AB : a1 TILE L THERAEETT 5L <IFRRHP A,
M2 A VFAN—L AV IS 2 IS I VB JILTO—2 IE : 30 5. NAD(P)/NAD (P)H 60 5
JIvZ I ||JIvy I | NADP+/NADPH || NAD+/NADH | DRIEFIR
Fv NERDBRSY V/NOBRTF 1— 7 EHBARR/ Y T 7 — LKW EBLIEN @
Betbrn,  NAD(PIHOWUBY
4 4 .t.:;l.- 35188 %
ED - . ail “ U D) | B PN S ﬁg?“ﬁ'
e == EMEHR )
S b = (oT) TJL—h)—4—
HRADSES AR S| REEIRM TR RERIE (450 nm)

15y Rz RIEARERT > TIVE (n = 3 TREY V)L 8 ATIRERE MR LII5E) J)L5 I > NAD(P)/NAD(P)H : 12 4> JIL5 2

VR 24T
Rk 58 FEMAME(Y) A—H—T—F
Glutamine Assay Kit-WST 100 tests 55,000 G268
Glutamate Assay Kit-WST 100 tests 50,000 G269
. 50 tests 18,000
Glucose Assay Kit-WST 200 tests 38.000 G264
. 50 tests 29,000
Lactate Assay Kit-WST 200 tests 68.000 L256
NAD/NADH Assay Kit-WST 100 tests 54,000 N509
NADP/NADPH Assay Kit-WST 100 tests 54,000 N510
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SRER DI

I b3V I PEFEERDOEERER

Ant|mycm RAICEW I ROV RU7EFRERZEETSE. BEXRZEFINICHER LI D LEILE VBN SABADRENTT
E L. NAD/NADH LEAME T L &9, EABFEERDEETIE. I AV RUTEBUAMET L. EEEERE (ROS) DEBMICHED

GSH DB ESIERIT I EAMONTINE T,

TEEDERERTIE. Jurkat #EZIC Antimycin 50 umol/l ZZHRML 24 BRI F 1 X— MEDEE LB F/-ISMARERWT/MMFT Y ~

ICKWRAEZTNE LTz,

Glucoss HERE Lactate S5 MAD®/NADH i
Glucose Assay KE-WS5T & Lactate Assay Kil-WST E4EM
[A=—#—2—F : o264] [A=#H=—20—F:L258]
=
§ Y. E. ® I E 1
7 ] )
if i .
' i ;
i_;_~ E j I' o] B
B a
=) A = Amtisrpiar

CHERR <HEER
B TL— b U —F— (450 nm] Wl TL=b == (480 nm)

Glumseﬂll“"
NADPH

Glum-&? naop+ I GSH l, H0. 8

MADS : RFERR

(NAD*/NADH) J|

NADH

Antimycin
e =R KU PR
v
Lactatem s
B ARL A

NADP*/NADPH Lt GSHIGSSG b

NADP/NADPH Assay KitWST #f#f  GSSG/GSH Quantification Kit %
[ A—#H—3—F :N510] [A—H—2—F : G257)

08 700
600
0.6
T 500
2 2
]
@ 400
2 04 8
i T 300
5 3
g o2 200
0 0
Ctrl Antimycin Antimycin
<BHR> <HEHEAF>

%8 TL—FY—4— (450 nm) £8: JL—F)—4— (405 nm)

<HHBR>
Bl L= k== (450 ren]

NADVMADH Assay K- WST £ 8
[ A=fy=2= F  N500]

]

s bav Ry 7EB

JC-1 MitoMP Detection Kit 858
[ A=H—2—F : MTOg]

g
] "
=
£ As
]
- 3 I
[ '
3§ 25
B
ij
15
1
oS
1
(1] Ankirrpcin
SHHER

1 B PR R S
Grean - Ex 485 nm J Em 525-545 nm
Red : Ex 535 nm / Em 585-605 nm

<HHER >

BN SN
Gaean © Ex 488 nm | Em 500-550 nm
Red : Ex 561 nm / Em 560610 nm
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MEALBERES+ Y b -DPPH 2 DALV BEEM

DopnDo MOLECULAR TECHNOLOGIES , INC.

MBRILRERIEF v b -SOD #aME

DPPH Antioxidant Assay Kit

<HR>
- WEBLEHESHOLFY b
- REARDFEZ AR ICHIR
- YA4o0TL— b7 UEAICEL DB RS TH A HE

=KX Z DB 513 DPPH (2,2-Diphenyl-1-picrylhydrazyl) %
BB EDOD RO RBEENEEE®REL TWET Y,
AERIIERNSOAEFEYAoOL— N7 YyEAIZERBL. £
BEADHZTBEICL X LTz F7c ready-to-use TR TH DD
AERARDEBEMIAZEFE CETDEELIC. £ MNEBKUNREEBIC
FBTF—HFDNTIFEMNAD I ENTREIZRED LT,
1) T. Shimamura et al., Anal. Sci., 2014, 30, 717-721.

BRIEDFEZ KR ICHIR
DPFPH Tielax

e 2 | we nlnl mt] P I,.’..",:

Arsay Buller

ERx | WR | By

&t | W ;;1-7 W B5R & F % KR ICHIR

&

#1305

HEZRMT DEITOEMBELIRIE

DIE#EYYE (Troiox) XIIH T @/INyT7—
E)| %R

RUFE&HZE (DPPH)

®25CTIHB/AVEIN—F  @VAIOTL— hJ—I—THE

(517 nm)

KEy baFRALEBXARHASINE L.

SHBIINE HP 2 B2 E 0,

DPPH Bf{= &3
FLHBDBNEHLEIEPI3ZZEL LS,
mE B2 FERMERY) A-p-3-F
o . 100 tests 6,400
DPPH Antioxidant Assay Kit 500tests 19,000 D678

*ARN@E1 Y bdHricW., 100tests : 1-3 5> F)L. 500 tests :
815 TIVAETEZE T, (n=3. 8 EEHEIRDIZS)

12

SOD Assay Kit-WST

<EER>
- RERMZT OEELIRE
YA o07L— b7 UEAICEDSRABNIEN T HE

Ay MNTlE, SEUEBEED—DOTHDRA—/N—FF RO
EBE& 35D SOD (superoxide dismutase) EMERET D2
ENTEZT,

<IRE>
B N\vVAoOSL—bERL.
1RBETRETLET,

YU TIVERENSREZTH

hhh
o

FUTLAR

IR

<SEF >
- BHMAZDEH S FE
R A BE (JA42F 1) O
Eoret & T 7248 SOD K551
EEy NCHELTNE

3_0
8w B, BHXEG#ME
o I I TI&R5, 55(12), 640.

AEy bERLLARRSZMMFICBHLTHEIET,

aLswTyORIL BE

el P

a4 B8 BEMAER(Y) A-p-2-F
. 100 tests 8,800
SOD Assay Kit-WST 500tests 22,900 S311
BmtEae Tl - MEDRD
HEMF FITHR
BmiaesTl. MEMREEEDR

mEENLIMFZRETL & L

HENUTLY N B

BXEZHFELEDHIITEREITHBE
BTS00
info@dojindo.co.jp
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FAQ

DPPH Antioxidant Assay Kit

Q. ZOFYPTEDLKSBZELNTEETN? Q. DPPH Antioxidant Assay Kit DRIEREEHZ TS EE L,

A BEYPVCER. PEOXIU-—ZVIJAEZITOIET. # A REUPERMEY. BRANDEEDNENLDHY FT,
BEMDHLRENCRR. NWEREZRDITHT I ENTE BB EZIT HP ICIBHE L THUE T,

ESCIN DPPH = la

Q. FFv hreERTIARZEHATILES,

A FEv NI BERREAFOCHY. BECTHOLY LT REEREREF Y MER - FRESNA R
JVBRD pH P BBEDEEICL B F— I DIESDEDE

7. T BEEFHERBICHR I DI ENTEET,

e St s e s . *;mm . B
Q. DPPH ST AHIVHEEEM T THREELEEZIMLTLIWNT v

L&In? DPPH Antioxidant Assay | SOD Assay Kit - WST

KitEHTTHLET EBTTHLET
A EHOY VT ILORBIEE & BT 21013, B—DET
WETDREN DY, BOSETHELBEEBTZIE
3TEE A, &fcl MMOBETAEIDEFLY VTILT S TI(EROBS)-B/YIZHVETH?
LHRBILEMORENBLEDIBENHY LT, BONDHE
BECHBEEE BT 2 £ abBHLET, HE 53
\ J
Q. EABYUTIVTEZDFY FNTRETEZIH? Working solutionF % f=#& T . - =
BYUNBES HBEITS
A AFY MNITY / — LA RISEED 50%2E % G6H DI, . T TE T
YUNUAEBRICECEN BIAE, FABE) FH /S 55 AL By RADRMIER
OEOREERILET. Y TIE0%TY / —ILKBER HHETEECA
ISR USIRAE L DIBE . IRIELBBEZTER
CT o, RICERNEAL, ERARAARCH | EROWEFRCEESY ELA |
SOD Assay Kit-WST T® SOD #EM TCDFE=H T I HL
ia—o
L. AOBRAA KESBTE0, AYAHEVEEICH Y TILBREEELT S,

F1=I&, SODAssay Kit—- WSTEZRIRS Z& 1,

..... . S HHoE

— BHORARBERENEHEBH LI-MFEEHLE LI, 2020 F 2 B 1 HEL W ARFTHLE
RS RE AR ERORRATENET,
S FUYO-RIBIAFINS REZRBESPILETAL

EENROPIDINC T 153 AT ABTE L SE
Rl BLET.

= =
B H L RO RS TR A OIS Rz RRL Ll
ZHEREDIBES info@dojindo.co.jp FTHEEETEL 1 HP £ ZHESET S0,

BELER B
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— D — DR NAF T4 L

INA AT A ILLFERRBEEREFY b Biofilm Formation Assay Kit

INA AT A ILLAFEFIRBEF Y & Biofilm Viability Assay Kit

HEZB U TRIATZEYR— b

DgfinDo

URL : https://www.dojindo.co.jp/ 1 )=F14%IL 0120-489548
(%ﬁﬁ%%ﬁ:lEQ:OONW:OO)
+ - B - RAIER%R<

IR—=LR=TUF7 KL 2)=7 VIR 0120-021557

E-mail : info@dojindo.co.jp
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