S (HESR  EE)

B AR AR
Mayer IgA Nephropathy Laboratories
S VSRS

AR5 - ErPoRRERBIE R
HEATETE PR T IARRAT
IREL S /HIIE © SR AR

HHERHART 2024 F6 H 29 HE 2024 529 A 29 H
WEH 204 10H4H



B

EIEEH B R E Ry 22 43722 (Spatial Biology)#if7 » HEE GeoMx Digital
Spatial Profiling(DSP) - DAMEFEFANERRIAVEERE - RALE [gA BYRAIAZE - ILEIiT4EE
THREBREE SRS  EOERSRAHEE  ERERBRNEMEINS TEDE
afl o IEREB T ERFRBIFRATRAZN A BRERE - BEBRNERERIFR - 7
FECERENSZE T SIEEE MR FAE pivette AIRELERR(E - R DSP #21F
FHGABIIABRNERGS - HFEREROE TR - 21488177 ELISA JE  F2H
€ Human C5b-9 #fE > MZEREZRE 2RSS ERRN A BRERAEIGE - RigE—
FEET GeoMx DSP #2fF - BIEHAEET RNA TEOW » IR E A B4ERmE
IR EIRRATE R » LM F 2 M R & B SR B T =R rdhs -

BE#2: IgA nephropathy; Digital Spatial Profiler (DSP)



o H BT s e bbbt bbb 1
T HARR bbb bbb b st 1
D e e e bbbt 30
PO v ZEEBIETE ..ottt as s bbbttt 32
(—) B35 Professor Jonathan Barratt ZKAKEE:% - B BTHIE FIBERLY 10 AR &EEALUHE

EA% o

() IgA nephropathy H FiiE —tofiis 6 BAIEGIRER - AR I EEE LIS -

(=) F4MEE] LARFZE HIE Human C5b-9 ELISA AIERRERE « TH1& EAYZER] » W26H Lk
correlation » {HFFEEEE L RIKETR - Bt ol UETTHISE -

(VH) #AF0 Mayer IgA Nephropathy Laboratories é‘fﬁﬁﬁ%?ﬁ: i féég_nx#‘cﬂ‘ itT- Oxford
classification, MEST-C 53 % match &EFIEEIHIFIE » E— P REHEEH S LT
E A fE F GeoMx® Digital Spatial Profiling ﬁl—JL‘X%E &erA{’EjZ EiEbiafr - H

Umﬁ&)ﬂﬁ@ﬁ GeoMx® Digital Spatial Profiling t#25 » F Z 8 K e tHEATH A

HIRHZELEE S - BRI HRTERD - EE - 31 - B - R HATEZSE
B R GcoMxO Digital Spatial Profiling BYEf 3



—- Am

HATAH SRS — 2B o S MR ESE RN TR - BED R i ERss
SRA0 IgA nephropathy YRS EE 18R © (B2ESERUIF 19 E B RIthE S B RS0 B
EDUASHVEE » IRV R BB TR R R R HE - H ARl E A FAE 2R
47F22 Spatial Biology JE#E * Fl|FH epigenetics FHEEEHE2 - transcriptomics HEEEESES « proteomics
& HE RSS2 metabolomics EHASERE T B - 2kffoE—5 9 T4Y - BERENHEEE -
T B2 2 (AR H AR R ER 22 L BRYAR morphology Y57t » HRREIEIHAFE RNA By 31 A
BERISES S EE O BEREANST - EEEIREE L ERFS2]ZERIE N spatial data 7153
TAYENRVEMFEN Spatial biology ZEfE 53T » H o Digital Spatial Profiling Ft/2&— H Al
] DS EIE L R AT -

B Non-germinal conters
B Mantie and Margnal roren
B Gemynat osater

Morphology RNA Protein
H&E-stained image Gene expression clustering Protein clustering
{(Whole transcriptome) (Immune cell profiling panel)

HLER BT R A EEAY TgA nephropathy B E#ZE (Mayer IgA Nephropathy Laboratories) H BB A 35
FERIET - BrDAE R B B F B 52 A Jonathan Barratt SPGB S IER T - W BB FiT
HYERPRRA ST ©

=~ R
(—) %2 - ERENE

. AAETERELBEREEEE 7Y 113 F 6 A 28 HRteZIERERE 5w A
HE > BRI NMEEREIRE A BETERH - MAETBFE -

et

i S

Chia-Tien
Hsu




KPSERIFRAREAN B 5= Fir/ERY Hodgkin Building
2. REBEZIZEMERERESHERN  Fibl 0701 EFEEHRETEX LT - FAELK
TERT—(E 2 A A LT B M B E TR - PR T DAE CRl-REA
building A » 2 BEHEFHZAEEEN S Amal FREIFROME - BECHPWAE
EAS - B AFERHIIN R R4 5 B AURIE RS - MRS ZATstEsr 7 8
EEET R ATIE RIS | A5 B2 2 A & B TR E A
BB T HE LIS EEEES AN © BTl Amal BT AEERGE S F RS A
FHEPHEMA BHH EEE RN o YN AMEERE RIS check list » — (i —{
B A ER  BiEEENI SOt - FIREGRESE - SOt 2 ATE
THXRBEHEK R ERE I H B HIUES 407 » B DA )2 R T —L{EE
EL¥ o FE3 Amal Fr8 SR RS HERATEE EAEIERNE T —R - 1§
SEREZK ~ ek - 2B o B L TR RIFT E AR EER X -
7148 journal club= journal reading FYTTIEZR4A T » HVE HEHEEIHY journal (H45HGE
BAEE  FIE R ETIEREIR T —RamsL -

t

G ) | SEEIE R AT



Introduction 1o the team
Tour of tacilives.

1T Acpining: Compuler kogin, Sel up IT account, | tadio |
Tiams: Sharepoint, booking feave and sicknass | i
1eporting,

i

Heatn ana sufaty waming, Lah HES fin Hioves
Pracedias, accidon! 1eporting, fist aider: I i

i cooartment satety officors and Safezone App. | I

Online mandatory training | ishua |

|
T T EiliSAwanng """""T'ﬂﬁi; i
Oigital induction | o |
| ELISA analysis ' Nadia
B} “’TANFmdayT" B = T e & 74”5.17.7”?
!! i Smater purchasing training f Amal }
ik } Thursday ELiSAwainRg T g
. ;""i“: L S Y —— f‘uﬁ 1
; 27 hionday 1 EUSATainng f_Fl?dT’
s i'iii&?d}y"; TSR raining T 17 e
[ 2 ‘w?aﬁs&‘y‘x* 7 "_"Ei.'l“sﬁiir'\irﬁ'”""""'""an&fa‘"!
Sy f‘?‘m‘r{uay‘ T ESA A *Tﬁiﬁ"
—ben e e L e D e

Rl 1 2 ISR E R | 5 #2#Y Coffee room(lz & 4EFH K1 7)

- ———

. DEPLETION
ALARM

| Glomerular Endothelial |
{ |

Collecting Duct Cells!

Atk E2 BATIEEETT [sANBY | EERENHA cell culture room * HESIEEH
clinical trials ° trial FEYAEASTRZSER | kidney cell : collecting duct cell ~ glomerular endothelial

SR EREEEE TR - | colls FE

3. 0 Jonathan Barratt B¥aimiz (B HVEE BIE YIS EFE—(EARE—RE
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1. A% Digital Spatial Profiling A FEZ S BRI AGBINE R AR UL » FTld
IEWE FolEZEHN 1824 pipette BE/EEESE » i H Digital Spatial Profiling ¥e{F 82 higE
FEEARAELZF R FTUE R FES TSR pipette FATHICCEAEE Z FIFK5E
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HEREHE }\E %Bﬁ 5‘&163’1 pipette E’Juﬂlzﬁ

Pipetting practice technique for ne
students.

Take 96 well plate and add 200ul of x1 PBS per well . Add this to all wells.

Then add Sul of Methylene blue to columns 1-4, 10ul to rows 5-8 and 20ul to 9-
12. Measure readings at 710 nm. Work out the CV for each dilution in excel.

CV=SD/Mean x100. Values need to be less than
10% to be reliable pipetting.

F IR 96 well plate HHHELES > £ 200ul &9 | Pipette 23 E » pipette tips 1 96 well plate
PBS &G 7T 1-4 HEA0 Sul» 5+ 5-8 HEI0 10ul -
1% 9-12 HEDD 200l » Z1&HCAE 710nm S5
spectrophotometer N EFHE - MHIEREAY A H T
N FTREHAKREY CV S 8% % (Coefficient of
variation)EZ /7Y 10%

TR = NAYCEE{E spectrophotometer Pipette A4

2. & KHYERELEE Pipette SR (P HEIBAHERELSHRA LR - BB
improved Jaffe method ZRMHIZE creatinine - A AEBELZSHRAFEEAR{TH T
RETTE (W& ZE Technician Jez $2FE1% » T EHH H RIEMEIREEIRE) - ATDL
H--EpesE A R K AR - NiBg S E RIS eI R EEY
B~ e ﬁﬁUﬁ’FF J7{EIEE - Jaffe method & EE Enzymatic Method #E-—£E o
Jaffe method 2[R 5 creatinine + Picric acid(4€ NaOH 7 Bh (b))% & S pl BE i Em
Janovsky complex » 2 18— FI F%EL4# spectrophotometer JHIERIIIA Picric acid &5

4



FRFHYFEE optical density(ODO) » BAK: 5 43 $&14HI5ERE optical density(ODS5)&E ET LA
HH creatinine HYJEFE - SEER(# AR S F 522 5K 5 & Bl IgA nephropathy sparsentan
(PROTECT triaD)E&PREAERHYT urine #4288 > FTEIRE —KOEEEREBHNE -

1 ’ T

920 | CA02-03 | VI1ET_A1 | A0138SWGA USA | 12 1
921 [ cz06-02 | vo A1 | Jo122vQ7G | B ' 2
922 | cz06-01 | V7.A1 | J012VLCMH 3
923 | cA03-01 | Vi5_A1 | AD137LP98 4
924 | CA03-04 | Vi3_A1 | AO13FQILP 5
925 | DE02-01 | VAI1ET A1 Jo12vvcsl 6
926 | DE02-02 | V9 _A1 Jjo12vvcia 7
927 | CA04-03 | V3_A1 | A0137LQTS 8
928 | CA05-07 | V7.A1 | AD13MICES 9
929 | DE11-07 | V13 A1 | Joi2yQrzx 10
930 | DE11-14 | V15_A1 | J0130MD7R 11
931 | CA06-01 | Vi5.A1 | A013BVBUJ 12
932 | CA06-05 | V13 A1 | AO13FNE9Z 13
933 | cA07-02 | v3. A1 A0138BEZI 14
934 | CA12-02 | V3 Al A0139BT7K 15
935 | ES09-04 | V13.A1 | JO131GXLT 16
936 | DE09-01 | V15 A1 | JO12X6AWY 17
937 | AU0S-06 | V3_A1 | VOOO3TAOF 18
938 | DE09-03 | V7.A1 J012X6DLP 19
939 | US02-03 | V7_A1 | A0136Q07Y 20
940 | CA08-03| V9.A1 | AD137LR4C 21
941 | CA12-02 | VI1ET_A1| AO139BTAT 22
942 | Us37-01| V3. Al | A013BVPWO 23
943 | US35-10 | V7.A1 | AO13EA07D 24
944 | UK09-04 | V9 A1 J012ZLFVN 25
945 | FRO2-04 | V13 A1 | 012YYYSW. 26
946 | UK08-01 | Vi3 A1 [ 1012VS371 27
947 | Us12-01 | Vvi5 A1 | A0136HULY 28
948 | US03-01 | Vv7.A1 | A0136GRIO 29
1949 | cz02-04 | V7 AL | J012W7N8S 30
950 | €202-06 | V9 A1 JO12W7NII 31
| 951 | sE02-05 | v13 A1 | 10131HU97 32
1952 | AU01-04 | V13_A1 | V00O3XCAA 33
953 | €z05-02 | Vi5.A1 | J012VIEWE 34
954 | 110301 | vi3.A1 | Jo12wi2am 35
- |/955 | us12-03 | v7.A1 | Ao13BHWNZ | 36
| 956 [AU01-07| vo A1 | vooososva 37
{957,_: (C206-03 | VA1ET A1 [ JO12VLFU7 38
58 | CA07-01 | Vi3 A1 | A0138BEPS 39
| vis.a1 | A013M1D1A 40

{55 FARYEAAE BioAssay Systems 22 E]HY QuantiChrom™ Creatinine Assay Kit
(DICT-500) » JE ¥ protocol ZfffsE— °



Jaffe reaction method
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E Enzymalic method

Jaffe method: creatinine + Picric acid(4% NaOH B b) 1% & SRk BE i 7549 Janovsky complex

0.4+
Creatinine

—~ 0.3
&2
Q
< 0.24
I .
O g1 f R? = 0.999

00 T T T ¥ I

0 10 20 30 40 50
[Creatinine], mg/dL

Standard Curve in 98-well plate

—4H3E4 419=13400NTD » o] LA 500 2% (ODS-ODO)A creatinine & R #-HY correlation

tlumber  Barcode SO cv Mean sD CV  conc \m,/dl)
il 2.80% £2 0.28% 2912 58 3
927 2048 R G 9875 2087 2 R
a2e 2001 > D.GERE 39001 01
429 9.01€ 48 Q.631 1024 % e5 832 <—771-“
€30 3517 £.5 2.5G7 3.028% 8.0 £3 £3535382
831 2318 7.5 D41l 0020 8¢ 4235337243
932 0.002 25 0.5835 0.004 94 77.585%9824
533 2.00% 1.0 0.55 2,041 70 71.700B7877
334 3015 T 0.308 3.028 93 33.137823951
8358 9012 24 0.883 9.004 D& 135.0+35883
[3s 0.027 > C.7&05 8.0 82 107 4780059
937 0028 T4 C.6635 0.040 20 85,16129032
a3e 0.0401 0F 0.201 0.008 28
o939 3004 .5 0.233 2000 00
EE 3.81€ £2 0.632 3.022 €0
221 2307 52 3.37 3.¢02 a3
222 2908 28 2.51=8 3012 22
833 3003 48 3.3378 3018 52
524 2.278 9277 D4 2.277c 2491 22 6.636 1.00% te

AL T 200-300 A - &gk IERMEVEER - rial AURRES KBRS -
(=) ELISA i2EstfE
1. £ KA creatinine F4K1% - FLFE4A ELISA AR/ - =2 & Human fif: CSb-9
AT -+ ( FHAYRES F 3t 22K B & B IgA nephropathy sparsentan (PROTECT trial)&
PREQERAT urine f@He - BUKER GICATA EIE TOMERI AERTE paper HEGH » i
H 2[R B PROTECT trial phase 3 Ff1E e thiA 200 » FrAZ RISL#51 A PROTECT
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Investigators T ©

2. EEZE Human C5b-9 ELISA ARV BD OptEIA™ Human C5b-9 ELISA Set -
Enzyme-linked immunosorbent assay (ELISA)EBEZR &5 & RIERFT 7% » B—TEE
8 WRABRZERNEYE - S EEFREME hHI D T MBI -
EARZHERETEAN—ESFERIEN - CH RN A SRR E—
MEEEIREE - BLEe 2 aBIKIE  FIFE a2 B RTEE BEEE 80
& ° ELISA Kit FEZIER » RFEZ/VERER100 u) BETE TR - 8RS
A B AT PAEIRS A 2 A8 RS o 10 DUEEC AV B R i BB - & RIVA R
i EAEY)EG(horseradish peroxidase, HRP) ~ W4 mEEEES (alkaline phosphatase, AP)&E o
RAEIERETTE » ELISA R[4y B E#E% (Direct ELISA) ~ R#E% (Indirect
ELISA) ~ =BH)&7% (Sandwich ELISA) ~ #:57% (Competitive ELISA) PUfESTiZ% -

Substrauz

SuusrrateD

Cﬁubstmte :
: " Secondary
I antibody
conjugate

Prima )
annhm;{ Primary ‘ /, y
conjugate antibody e
PN antibody Y
AN P a5 N
Direct Assay Indirect Assay c."’g‘":’ Q;zgy
andwic

=HH)&7E (Sandwich ELISA)

Streptavidin-HRP
: Biotin

7 i g
St
Detection
antibody
Target
protein
Capture
antibody

A

L/;’::"::%

3. BD OptEIA™ Human C5b-9 ELISA Set EF|FH=
=HEA R FMTES RS S Re RV AR L R TR R —
EHEGERSE—M - ZHHEEEEHIEIEE (capture antibody) [FE1EE S

- FIIAS iRt EEE—

BRI RIS E - N E(E S EYRRAEE - REATEES S

1. BHEHEPIRE (capture antibody) EIZE BB
b RERGETB NS -

2. AKz#E » (Fieis P HURERIED RS (capture
antibody) 455 > EEZERGRE -

3. MAS—HHIRE——Xbifs © FieiEd iR
BLIRRGE S - EERE S -

4. MATERCEER Z ZK$Hi#8EN Detection
antibody) » KGR —RIRBLE S
EE KPR

5. MIABEZEZE substrate S (Streptavidin- HRP-
Biotin) » #&HH%2842 spectrophotometer S &N ETEL
FFHTREE

 RER

)&% (Sandwich ELISA)RI = -
M R EAS

VERTHUR - BB —R bR &
E1T4AE

7



MO EFETER - A BEIENE  EEMHETEAR BT ERN—
WPIAS K &R Pife - BT BT _Rbies F ERG SRR R A
VBN — 4R TR IR iR B A A EIMIHLRFEAL (epitopes, BIHLR L rTEALIES
GEERIUE) » BVEEES TR R PR n T E A S o WV [EIFF
FA - [ M% Human C5b-9 ELISA protocol @HF#%_— » Mayer IgA Nephropathy Laboratories
B T summarized protocol ZIHF§E= < —4&H set K& 730 =& > &8 23346 ¢ »

4. Mayer IgA Nephropathy Laboratories Human C5b-9 ELISA Y5 5%
(1) 1 Capture Antibody fIfEPTAZHE 1:250 #ikElE Coating Buffer »ﬁ@MQEF' B 40uL
(Y Capture Antibody FiHEH RS AZ] 9960uL 7Y Coating Buffer £ZEn&H - 7 96
well plate FEHIE well Z50A 100uL 321 lﬂffﬁﬁ?ﬁ(l :250)H7BMK o H BT Seal plate (A
T—~HEEF) W1E 4°C T incubate overnight * 55 7)MatEE E B TR EUHIEHT

o= -
(2) MAEERZE AR 96 well plate HENEFRESR D T E) - T%%‘%ﬁtﬂiﬁ well A
% FAEFL S00ul Y5645 & Wash Buffer iM% 3 2 o fEf{s— KL%

14 plate fEIE N PR KARIREZ 2% BRI ©

B NHY 96 well plate H ENS ik - XiE
ELISA A] PLE& B E B9 program » #23E HEf
T ATIE AW E 5 e fE T AR R E R
Wash Buffer(Fr DS 2 HIR EIAVERPE - HARIE

Y79 4E 118 Wash Buffer » 5t EH A7)

(3) TEEHE well JOA =2200ul #Y Assay Diluent i lIFfRERIZZES Seal plate * Y=
JB(RT)incubate —{E/INEF -

(4) [TEHBE(3) incubate —{E/NIFERERY 20-25 57 8ERTHEEIT] F Assay Diluent A5
PR BUSE stock A standard, FZ#ESH £ IFFRESLA] control R LA -

8



172 FREZ R HIAEE & standard [BE ZEZ081% > /INOFTEE vial /N BB S AL R
82K 1F vial FH0A 2.1 mL B9 Assay Diluent AgRIFE R 8 7ET A2 5, standard
1521 30 ng/mL HY stock FZ4E 5 standard 53 ° F Vortex H S5 IIRE BIR &1 5
ZIEFEESIERZE D 15 5788 - (FEJR vial 1Y > FTLARE stock standard)

BE AR
wH ﬁﬁm_ Vortex 423 Eppendorf tube
Seal plate standard vial

(5) PEEBHIRBUE T BRER AT IR > LT HE - #45 6 {E Eppendorf tube » 5
TE3E 6 1 tube FESSTHINOIA 300uL B HIFERER Assay Diluent > BEELERIEI
el 30 ng/mL Y stock standard HREYH 300uL AIASE—{E tube  FH Vortex 1
SIS R AT 91% - EIE—E tube SEARTEENH 3000l fIAE =(E
tube TE—ZFIFREEISE 7S tube » 354£ stock standard AYIERESE 30 ng/mL » 5
—{& tube JREE 15 ng/mL~ 55 —{[ tube /2 7.5 ng/mL 55 =1 tube & 3.75 ng/mL
Z5VO{HE tube /& 1.875 ng/mL ~ S Fi{E tube 5= 0.938 ng/mL FIEE 7<{E tube & 0.469
ng/mL e

300 pL 300 uL 300 plL 300 uL 300 uL

(\mmmmm

U
Stock Standard 15 ng/mL 7.5 ng/mL 3.75 ng/mL 1.875ng/mL  0.938 ng/mL  0.469 ng/mL

(6) Tf0 Assay Diluent g HIFRRR(E £ ZAEAE (0 ng/mL) > B control S HESAR -

(7) ZE&EQB)incubate —{E/NEHABEEE A ER(Q) > 1 96 well plate LA FEZE A
E B SEE 3 R - —RERE—IIEHRE » 7 plate BIE 6 PR /KARE
B S BRHYIRAS

() A& - 1 stock FE#E S standard(30 ng/mL) ~ fE#E S AT IR ng/mL ~ 7.5
ng/mL ~ 3.75 ng/mL ~ 1.875 ng/mL ~ 0.938 ng/mL #1 0.469 ng/mL) % control &85
(0 ng/mL)EY 100uL 0% 96 well plate HFFERY well 51 o E AT THY well H.&ZH0A
100uL S IRy sample({8 H FTE8] urine) @ [E—{E A\ BV ES I {E wells » 2~
2% E] plate > JAZEJR T incubate —{E/NEF

9




30 ng/mL

1.875 ng/mL

15 ng/mL

0.938 ng/mL

7.5 ng/mL

0.469 ng/mL

3.75 ng/mL

0 ng/mL

) [FEE(8) incubate &/ NEFEREIHY 20-25 43 BRTHETT1Z4{F Working Detector
TAEMHIERE] - 4F 9920ul BY Assay Diluent fgHIFRRER S - 43 BUANA 40ul £Y
detector antibody K 40ul. fY Streptavidin-HRP * iEEEFEFH 1:250 JRREEHY detector
antibody & Streptavidin-HRP /&R * #t{EHEE Working Detector T{F#z Iz -

(10) B (8)incubate _{E/NEF R FFE A ERQ) » 15 96 well plate A BEEREANHY
B e 3 R IR IR — TR % - plate BT IR ZKERIK
B BRI S -

(11) 4E 96 well plate 43 FIEBIIA 100uL 25 E%(Q)#iT#Y Working Detector T {FAz Ml
S 2 1B plate © FAEJAT incubate (/N <

(12) 2B (11)incubate —{E/NIF & BEE E B BR(Q2) 1 96 well plate i A B = NHY
HEe it > BERERRE TR EERE-IERE R plate
Bl R KRR 52 25 BRAVIR G

(13) £ 96 well plate S5 FIEBAIA 100uL Substrate Solution /B 51K © & plate B
HEpR K =58 T incubate 30 4388 (EXF AZEEHE without plate sealer) ©

(14) 25B%(3)incubate H4{E/NETE » 1F 96 well plate H 43 BIERAIA 50uL Stop Solution
LTSI © TEIE IR SCFEIRAY 30 43788 P9 - 7~ 450 nm 7 &= T EEEURSEEOD) ©
WA W-ERIEINEE » 7 450 nm BYEE(OD) HER 570 nm HSEAE(OD) »

(15) Human C5b-9 ELISA HYEFER optical density (450nm-570nm)& 1R 4-#Y correlation
o] DJFEE H Human C5b-9 ELISA B2 -

10
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1 10 100 1000
Human C5b-9 (pg/ml)

Number Bar Code OoD1 oD2 VAR Mean SD cv Interpolation anti-log conc (ng/ml)
840 UK07-05 2.593 2.523 2.7 2.558 0.049 1.9 1.904090488 8018 80.18
841 AR05-02 0.255 0.237 74 0.246 0.013 52 0.742673106 55 5.53
842 UK06-06 0.84 0.775 7.7 0.8075 0.046 5.7 1.363721077 23.11 23.11
843 UK05-03 1477 1.518 2.8 1.4975 0.029 1.9 1.656063205 4530 45.30
844 AU08-08 0.467 0.505 8.1 0.486 0.027 5.5 1.112750759 12.96 12.96
845 UK03-01 0.399 0.427 7.0 0.413 0.020 4.8 1.028861209 10.69 10.69
846 Us03-03 1.027 1.044 1.7 1.0355 0.012 1.2 1482636928 30.38 30.38
847 UK01-03 0.2 0.185 -7.5 0.1925 0.011 5.5 0.590860993 3.90 3.90
848 UK01-02 0.632 0.701 10.9 0.6665 0.049 7.3 1.270405937 18,64| 18.64

— IR — B B ATES R

(P9) Digital Spatial Profiling 27 823
1. TEBA#EEEME GeoMx® Digital Spatial Profiling Al » EERZEHY Max B4 (F{E/N IR
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Select the appropriate step in the GeoMx® DSP workflow to start leaming!
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GeoMx DSP

GeoMx DSP 101:
Introduction to the
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nanoString

Certificate of Excellence

This certificate is awarded to:
Chia-Tien Hsu

For completion of:
GeoMx® DSP 101: Introduction to the
Technology

Certificate of Excellence

This certificate is awarded to:
Chia-Tien Hsu

For completion of:

GeoMx® DSP: Using Scan Only Mode

=
Issued: July 25, 2024
Centificats No wiS78bxakec

nanoString
Certificate of Excellence

This certificate is awarded to:

Chia-Tien Hsu

For completion of:
GeoMx DSP Experimental Design & Case
Studies

Izsuad: July 22, 2024
Certificate No: édpzhosbklic

Certlflcate of Excellence

This certificate Is awarded to:
Chia-Tien Hsu

For completion of:
Introduction to the GeoMx Digital Spatial
Profiler: Morphol dgg Driven Spatial Genomics
roteomics

sued: july 17, 2024
eitificate No: uaaxgmsqn:

— B —E09 BHY certification
2. FHEEERHH—T GeoMx® Digital Spatial Profiling {15 ?

(1) BExENE

=senomics Research is Evolving: Bulk to Single Cell to

H Al genomic research HY#EE

EXIT COURSE
Spduadi

8% §#

Bulk Genomics |
2006 1

2005 to present

nCounter

B A SHIE

Single Cell Genomics

b
e

2012 to present

® -wi
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Chromium
(10X Genomics)
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>
High-Plex Spatial Biology

2019 to future

-
" 8

GeoMx DSP
nanoStan

Bulk genomics A tissue A » ZEE(E genomics S B LCRIE—
—4HREEEY - R RIE LS
Single cell genomics * 43 1TEE—4F1E cell HY genomics - EE4HPEEE

[E] ETEAESRATIRAE2K) -



(Single-cell sequencing) E— 9= AT E (high resolution) 8 Rl FFH il » FHEL
7 bulk sequencing ((H&R 73%) @ R B ICHHREFTRIE—IE - FrLAZRIRENRE
HEERGE & ROt A R ERRBEE N
hetereeneous) « /242 Single-cell sequencing ALEA " ZE/ET , HIEAH  tHEE
BT A B LA EH T 4R - AT 1o 5 2 I
EIE g ? ETCRATE A

High-Plex Spatial biology * BT BALE tissue PRI H 7 SHERAY ROI(TE G AR 1E
SAE ROI > {5401 - #RFE mesangial region) » A& BEWMFTEH LZH T E T
7 analysis BYE{E AOI(analysis of interest) > Zr#friz £k AOI genomics 57fffi
(L (i ROI 9] A4 AT 2448 AOI - il « Bl ROI & mesangial
region % » FEiE(#E ROI N - 4R EIRE AOI - & macrophage F&l—{H
AOI » mesangial cell —{& AQI * H:At 1% 4HFERE—{E AOI(control group?) °
SR1B B LEE AOI NR[EAY RNA genomic BiAT7A BLERAYE H (R E)HIE
BB« — LU EIFEZEIENER - A EREZTIHIER
— (L5 B F il feRe - 5SS A X RIT R IE - BT A A
_LAYEEH > sequencing S HHHAATETRY FHELZE " Hp 1AIEIE < Digital
Spatial Profilin 5 7] B E B 3 R B R ER B T

(B A T e T A R e east) - WE— 2 R —fF
SEHIRY sequencing ° #2IFER © HETEA{RZS Digital Spatial Profiling
HIFER] - TR AR & SRR - 4 i@ A E R
T cell sequencing * 43H7¥f immune checkpoint therapy 52 JESTFI S FE A 4795
NER%EF I T cell sequencing g (TR 248 IESES: - HAIFEM
Digital Spatial Profiling 47 # BB im iam SCEIR /D - (H BT X K
B R T (S P A TR S ) P B R b 2 2 H Fi A i S Y T[] -

(2) BEEREN4S - T GeoMx® Digital Spatial Profiling FFE
B Sample ZEFIFE H(TE)

Imaging and Profiling in One Assay Using Standard 1HG and i1SH Protocols

Imaging Reagents
(Up to 4 colors)

i{’”" = m
s .
2 or \ Sample Preparation* DSP Ready
' wd”
Ve :
A W
-
ProfilingReagents “Can be automated on Leica Bond Systems N £ Stri
(H|gh Plex) an be au ed on Let VSieEms n d n O _7‘_[ |—|_n C]
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W "Z—{E, 2 ' imaging reagents(=morphology markers * VUFEEEE » 40 : B
B4 CD58 {3 marcophage, B3t CD10 1t proximal tubular cell
podocyte* &kt DNA fAERFTA IV ZAHE 4L 4% alpha-SMA 3 mesangial
cell) » scan IRELE B LLIRZBREH [F LERE » B LIZEH mesangial
region {£4&R& ROI = region of interest * HL A LAEEH & cell By 534 -

Morphology markers: 4 channel, Cy5, Cy3, Texas Red, and FITC

GeoMx DSP Channels

516 =4~ 25 tin yiignidas
AM, Rhodsming Graen

w3 /569 am 538 o1 pm 564 4S5 nm TRIC
Taxas Rea / 615 nm 588 +/- 19 nm €23 /- 30 aan Taxas Red, DyLight534
Recommendation: v / K nm AF647", i bR, EyS, ARRECN

« Use the Cy5 channel for any marker s s
that is dim, rare, or vital.
* Cy5 has the best immunofluorescence

signal-to-noise ratio out of all the

channels.

FIARE 2: F s 20009 STGATAY wakT (TR F o) iskaAng D357 e tathy s andd 60uine M0 3t ws 28 wactiatod (0t 14y 30 4235000 (100, flad | gsantey
A0 the AT A IneniTenass (vsehes. AFS3E - green AFEYE - pd e ARSI Cent AFET e

B "ZE(F, & Profiling Reagents > Ft 22 E L AOI= analysis of interest
EIRBITHEE - 3BT Bl B B 1 AT protein regents(F LEjg RS A %44
& » AL DL E MRy antibody or reagent 5t optimize FZ IF/&EH) » =%
H BB+ RNA reagents(GeoMx® Human Whole Transcriptome Atlas), [
= I[E/HY photocleavable linker 1 DSP barcode » I8 UV 42474 DSP barcode

FLFEEL R > A LAEREEEDHT -
GeoMx® DSP Workflow

High-Plex Mixtures of Proprietary Reagents

Protein reagents
Oligo-labeled antibodies

RNA reagents
Oligo-labeled probe

Target

antibody gi

Phetocteavabdle
Target

/]
i
otk linker )
8 complimontary l
4 ',umwr»cu\ f I

g’
L e OSP barcode  §

% "'%-._wr,ﬂ" Targat RNA o
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B (] DU (ERS SR HAT IR/ VN AOL #ENR UV RN » Rk
! DSP barcode EEE5T ? FASEE T Bl EH —H A {EKEY 1lum2
A (um 7E/NAY digital micromirror chip (DMD) » HEVREIZE 53HT analysis
{9 AOI #9//\ mirrors & EJ71H - 58 UV B EIREEH ) slide

DSP Adaptive Optics Auto-Configure in Your Region of Interest

Stan

fMicroenvironmant
K

Digital micromirror chip (DMD}

~ 1 million lum- mirrors St

B E LB 2KAY DSP barcode(fRE A AAFRIEE - 4l * AOL &
marcophage * A whole genomics RNA reagent » S iE & 55 H7 s {8 B A
mesangial region #Y marcophage, Human Whole RNA Transcriptome HY 93 /i k¢
S5k > FIE MBS 4 PHUNEE © Z1RTESE 5 F#o74 profiling - #2{EHY
EEEBEZE=FX -

ne

@ Stain @ Select ROI @ UV-Cleave @ Collect & @ Count

Dispense nCounter Readoul

\ G
- e = -
— ’\\:/ (& :M .....
‘ S = 7=
; B

nanoStrinq

B GeoMx® Digital Spatial Profiling &/E R © SRSV AIRS
& - HEIRESE LA S AN AT -
3. GeoMx® Digital Spatial Profiling FYEMEREAE » Max B45E - (HETE

https://university.nanostring.com/page/document-library#platform geomxr-digital-spatial-pr

ofiler
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oaper 00 Gt 00
Manual Slide Preparation Automated Slide Preparation
UM e Kt

GeolMx DSP Manual GeolMx DSP Automated GeoMx DSP Instrument
Slide Preparation User Slide Preparation User User Manual (v3.1
Manual Manuatl software)

MAN-10150-05 | Apr 2024 MAN-10151-05 | Apr 2024 MAN-10152-04 | Nov 2023

WA LU - S99 MEkes IR RIRERS - HEiE R4S - FIERA B 4E 1] bUsAR =
I EEERERBE—X) -
4, Mayer GeoMx® Digital Spatial Profiling Y5 EE :

Manuai method or autormated
with Lelca BOND RX/RX”

& prepare tissue « With marphology markers
for protein samples

e " Deparaffinize Probe incubation overnight

L kv e

>

Stain & wash siides Start GeoMx run Scan & select ROIs ROI collection
+ DNA stein, with morphology + Losd instrumeny « Segment ROIs (optional) * Collect RO aspirates
markars for RNA samples « identily stides » Finalize plate ~ downioad

readout package to USE

NGS Readout nCounter Readout

Set up indexing PCR/Pool & purify b Hyb setup
T v AT mmems o COmbine Hyb reagents
QU library with OSP aspirates
' Sequence library using lilumina platform Hyb overnight

u‘*6 Retrieve FAST® files from fliumina run l l llu Pool
1 st iy Drees ; g i

i

« Pool wells Into cartridge
or stiip tubes

Fuu“g@ 2cc,/  Process FASTQ files through GeoMx
,—m 7 ' NGS Pipefine & convert to DCC files

n“":':’fr%—;a Pﬁcm _
DCC files 7 o0/

5 0N GeoMx DSP o AteMy” Spatial Informatics Plattorm |

Run nCounter
*» Uptoad CDF from USB ta nCountar

: . Transfar RCCs to GaoMx DSP
g ¥/ = Upload calibration counts to
GeoMx instrument, if necessary

B

Start new na!ysls

Run QC

Manage annotations Re-examine

Data scaling & normalization segments in
spatial context

Statistical tests

Save visualizations & export
{extarnal analysis & publications)
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B ARAY Mayer GeoMx® Digital Spatial Profiling Protocol #[1[{f$%IU
B K&z [F B ARHEEEE - 351 hybrdization 1 probe incubation HIFF/E]
FIE —XE g AR

GeolMix RNA Slide Prep Kit

{ e

o

Buffer S x2 Buffer W x2 Buffer R

GeolMx Morphology Kit - Human or Mouse RNA compatible {various available)

Example morphology kit {Sohd Tumor TME)

g; gg

% "
D4 1-RPanCK

GeolMx Nuclear Stain Morphology Kit

Nuclear Stain

() TERAdEEfHtaRaty » MESE— THIBVBE R K/ DACA DSP 1##25HY  gasket for
the GeoMx holder -

i g

‘l!l'l mm

FESZE Y GeoMx holder AU gaskets Gasket 8] AIR—F 3 A BY AR/

FTA—R 2 T A A B A -
FERMEBAT gasket HYEE AT RE GG Al Es H FIRE M AR AT -
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(2) REEWITRHIGREHE 5 (20U H BAE slide holder P9 » 2 181 A BT DASR S B RERY
FEE lab oven N » BEXE 60°C A& 60-70 Sy $8GHFSREES F) - 3 EERE
7E slide holder T 7 i—FRIMNENEY lab tissue(75 Bh L BT 4% MY BRPE) A U B |
Yl melted paraffin(EEMISER R _FAAE) - SRBGIZENERE Fa

FE=ENH oven MEEZE Lab tissue
a] PAs RE VB FE R e Slide holder

(3) #EFHTERAM formalin {2 1E/AR stop solution: 2 1.225g B HBEE(Glycine)#
0.75g HY=FC FR AR A B 58 (Trizma base)/IIA B B2 FEHE, reagent bottle 51 » A
100ml HY7K » Z #8T A BE R #8258 magnetic stirrer bar FE{EE » $7 B3 56 57 R reagent
bottle Ee{E L EBHEEFEES magnetic stirrer F » FIEAE RS R S HAAEE
{5 FHtREME LA stop solution Y ER B 1F

Parts of & 2
Magnetic Stirrer e

LI e
(et N g A pen

L e

Reagent bottle EE =N EEHEES magnetic stirrer KB B
4) A 70% IMS = Z#MEE1E (Denatured alcohol) A EE AN B E S
coplin jars ; » Z & FZEEE/K distilled water 353k rinse B Za## coplin jars °
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70% IMS

S

FE=EIIE R J2 i coplin jars
(5) FH "#Es , B 20ml of 10X PBS M 10 {55k Ha 4% i 4= B E& 7K (Phosphate
buffered saline * f&f% 5 PBS) F5%=—{E B 5k ERK reagent bottle » MZAIA 180ml
» Bl 200ml BY 1 5k B 4% iy A FHED

dH20 ZE&EE7K » ZEH 200ml of 1X PBS

7K(1:1 J&RE; 1X PBS) -

A
]
2 AT g
' S i

A

L

s -

» _.}!_55,"”““

JRRE 10 (B B 4% A= TR EEK

Al E
(6) TSHER (4 T0%IMS JHEELFHIER B 4 B@E coplin jars » 53 HISEA TV
BERET
a. 2 {EFEE i coplin jars 254 S0ml #Y 100% ethanol ZB% > WEHFZE 1 ld -
b. 1 {EEZE Ze R coplin jar 25 50ml Y 95% ethanol (FH 47.5ml 100% EtOH, f0A
2.5ml HoO 2KREMEHZR) » WEHFET ld »

me hood

20




c. 3{EBF ZLta¥ coplin jars FE SOml HY xylene —EFZE » WEFETF Iid - CF
& Xylene B - KETATRER A5 » FTLAEAEHENE fume hood #2
{E » FrA BEME LN FEEEERIRIGF Som] - 0T AR - REESSEET A g
t# coplin jar AYHY slide line DA _L5E4F - FABIAYR RS R ESHE4ELE » T AE
coplin jar ANE 773 A BIFERR » Xylene 75 R AR BEIRAEE » A
B — E g 2 ERIE Xylene BRI °

d. 1@ R ZLEHE coplin jar ££ 50ml HYZE HEE K(Proteinase K) » 501550 RNAse
ZAP TR B pipette 1% > "I EE pipette fli 2.5uL HIERE S0 v/ L EE
BE K DA 50ml FY7K - WS T lid - 2R EESEA 50ml EEES K
HY 1 (&3 7 ZeEBE8ERA 37°C HI/KA T

i.

Reogormme
5"‘“11»“' ;
[E# RNAse ZAP JE &L Proteinase K 2FE 37°C Hy/K8

e. 1 {E3R ZLEFE coplin jar 85 A BRS)EUWELFHY | (E0EEE 4R ET A HE /K (1X
PBS) 50ml - WFE4FET lid °

f. 1 {E3ER ZY&HE coplin jar #£ A S0ml #J DEPC EHE/K(Diethyl Pyrocarbonate,
DEPC-treated Water) [F DEPC ¥ H &K H BB E # B AHETK - &4
M E RNAse ~ DNAse FIZEHEE] @ ABFHEZET lid » MASES metal
foil EERE{EFO -

g. 1 {EF R ZLEBHE coplin jar 22 A 50ml HY Tris EDTA - #RE—FEFHET
lid » T4 B5E metal foil BERE(EE -

DEPC X Tris
i water EDTA

. & SH metal foil BEERIZEEH steamer BorE B
Tris EDTA e .
R {3 3]

21



(7) HEEER(6)5E f Al g 25 Tris EDTA H1 DEPC BEHE/KATHE i Z4 a8 coplin jars X
AZESE steamer JIZAZE 100 fE -

(8) B ()FERd » INEh 60-70 S3$EHY slide holder K3 E)ENE lab oven ELH(Z
BIRZEE T FRLGHESERER S £ JEERR) -

) EELHEIEE R E s BREEATRY 3 T Xylene 2 @ 100% cthanol ZEZ~1 & 95%
ZBEF0 1 HE 1 % PBS BEH ZL A 2138 JEAE fume hood A » FHEET- tweezers
HEEE BRI T EEINER 5% & B (CiniSolv = Xylene) = B—{EFRH BUA
A > P AR TERE T s R (VO B R Re Sl /0 =2 AT
BHH R & _E TR PN B S 9788 - FTLL 3 @ Xylene B0 15
578% > 2 B 100% ethanol ZEEZ/V 10 578 - 1 G 95D L2/ 5 7y i85 LeE)
YERAENR I deparaffinization » HHTEA P AR BEA BT DURHIR B 14 HY4H @R 1A
/KA B - B E TR E | W PBS B JrealEN "2/
FFE | 08E

CitriSolv 1 100% EtOH 95% EtOH { | 1X PBS

3 Washes /2 Washes ;r' 1 Wa;h 1 Wa;h

(5 min each) ! (S min each) ’; (5 min) ! (1 min)
o L L N .__

i T S
L AR ) P |

(10) RIEFBERDETE LSRRI steamer 2 EEF/K WM HERMA
i AFC R ET penetration thermometer » SR 488 5H F f8 A ZRBH/KEYIG | ZLtai
SR RS S EZEF] 97-100 /5 -

(11) HEsRZESM A DEPC BRI KAYEE i A EER ST 2E 97-100 & (R RHE A/ IUE
1 % PBS I BT LAY 1-2 /NEf > R/ D438 DL EREAT - AR R 22 97-100
R o] DISEEZESR S 5-10 S EICAE B A ET » ERREM T P
o) » H$R & DEPC IEEE/KI F et - e EaE - Bh— &
ZESM DEPC BRI K3/ AL BiEH 4y 10 #0i% - A& Tris EDTA B¢ H 2
G E RS EESE R 8% Tris EDTA B¢ R FYERENIIEN 15 77
SEEAHSEERF S FHEEN - TBEMEE enzymes ZEMICHGHTE - &
7 & T RNA target Y18 > i Tris-EDTA B DAR#EIE —#87E > £ 7, 20012825,
https::wwww.jbc.org/article/S0021-9258(20)49515-8/pdf] -

}E AT EEET penetration thermometer

22



(12) ERFR]DUC RIS FAY 1 6% PBS 3t A L fE - HOpiE AR EE - 4
AFTHY 1 & PBS MERAENE A JeatlEf - SHOMULRIAKSHEAN FH B AR E T
thermometer JAIEER(6) d step 2 FEHEE k I/ ORI EEEREEEE 37
& BRHET RS R 3T -

(13) SRR 1E Tris EDTA B 5 AL EHENNEL 15 5r881% - RARAZRMIREE A
——BEFTHY 1 &% PBS 3 F JLamENAFE 1 08E -

(14) [FEHEMIES KA HIE LS k IR L ERRIAE R R CRE 31 BR(—
B3 7 BTLUAE 1 £2 PBS By R 2 fEP 1-2 /N » HERR KO B E AR 37
HET T—F) KR —BEIKHEN 37 BENKRESEE k 3 AER
WNEFE 15 78 (CEREIEP 2 time dependent * NEE#BME 15 4388)[Proteinase K is a
serine protease further facilitates antigen retrieval breaking down the peptide cross
links promoted by formalin. It preferentially digests peptide bonds next to the carboxy
terminal of aromatic amino acids, hydrophobic amino acids and sulfuric amino acids,
so it also has the added benefit of preferentially breaking down ribonucleases,
protecting RNA in the tissue] °

(15) FEiE 15 7 sEAVEFHAR SRIE RN buffer R KN EREZ RN >
% NanoString whole transcriptome atlas probe set {E/KEEEH » (B IAEREKE (G
7= S antibody HY optimization B 5&#EE- F il whole transcriptome atlas probe
set) ° SeEMTRETE FIRY 1 5 PBS B¢k ALt > {ERTHE F BRI ERE - 58 A Iy
1 1& PBS /&RAEH A JtaffEf -

(16) RI—Z R EELHs k 377 Jeaif 37 B8 15 781% » BIR/KAHI0
B ——TSEIRTHY 1 1% PBS 35 R eaENRFE 5 08 - SRS SR ER
JEHE fume hood #& 10% neutral buffered formalin(NBE)ZEI A &Y 50ml Z 1 (B3 S 22
AN slide line 375 IRABF E] U2 IR/ ATBEAMA R » R L]
50ml - tREM—EEA IR RS ELEINELET) - BT ERQ)EAELTFAT stop
solution 73 FIZEA 2 B3z /5 EHER - FEARNEHE ALY S0mI(—HEBH slide
line 37 7 ICABF BT DA R/ A stop solution EEEF)

(17) HrHY 1 & PBS 37 LEBMENRE 5 8% BT tweezers B3 H ——1K
BT ERIER R ER - 8 3R AR > RS TFEETHRLET %
¥/ UNOAEERBER) 2D =R - AR 88 L TR R
FAE S5 5788 © FrLA 1 # 10% neutral buffered formalin FtZ/) 5 438 » 2
stop solution FLZ/0 10 578 -

( N 10% NBF () NBF Stop Buffer Y W PBS
i ] Wash | ] 2 Washes 3 r} 1 Wash
} 21 (5 min) 1 [ (5 min each) 1 (5 min)
L b ||
) } J | 5
/£ ™ - Y
\\\_”/«' (\"\._‘) '\“’\\________,

Figure 7: Post-fix wash steps
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(18) E—rERERrEfE v LIRS AT 1 % PBS 35 4yt - fERTEH
AR - 25 AT 1 % PBS AR H R AR - SYMNEIRRERIZK
Hybridization probe 5t &A% BE %S 1Y hybridization chamber = incubator £ZFEHEE [
E1#25 > JoF DEPC B /KEEH—(E B plastic tray » Z1&FTH
hybridization chamber & B4 &S B FTHYEAR R (foam strips » A3 [E]
LIFTHEE A A & EE ERUEME) - RO ERTE TR e gk Uk
DEPC J&Fi/K - #EE1Ui DEPC IR /KEY BRI B R E et Es A -

(I ¢

e W

HESZHY hybridization chamber BESSUE SRR F Bt T RNAse away

(19) #E65 1.5ml A/N#Y Eppendorf tube » &F—F ¥ BAEH SSul. BY RNA probe
mix » FTBAZEADA 44ul B9 buffer R ~ 5.5uL #9J DEPC B&HE/K » DA 5.5ul #Y
NanoString whole transcriptome atlas probe set (or dH20 if practice/optimization) * 4&
A S5uLGE 2 R B R gt R x2) » R EHEEVRMERTEIIA
ik ER e ROEEL - BN SEE AT RNA probe HERANE - M pipette
ATEREEH RNAse away 828 - [EEEF— TR 3 ZH 50uL RNA probe mix
M. » #EfF S5uL o] DU R S0uL 2 pipette BF A ZE5R, » /I NHY SuL BLE
B ROBESRBREY — o FRES 250uL 3R » P AEEEREZSEA
HigfE% » FiABBREEBIER S0uL - FARABEABRE] -

(20) 1E55 17 58 H 158 2 {1 stop solution 37 7 MRS E S ik » ¥R —
— M EEHY 1 % PBS i/ AEHANFFE S 78 - ZBIHE—R¥ER - A
B =40 tissuc(=microfiber tissue)IEZI7 7 £ MY PBS » B2 IEAIAN EiRAGHY
G o NI - A REERREE o 13 R AViRESE U0 AL S0ul
[ RNA probe mix » ZEMASIEHE R _EAHIIARY RNA probe mix ZHEE » EE
W -EERCFEES  BEANNLEST - EEE SIS LA RM
FEEHINE RNA probe mix BYBEH 2 E T 23R cover glass = coverslip |
EHA hybridization chamber B FEEREI S TRESN « R ¥R EREA U
SEF B EEETEBENIA SOuL #Y RNA probe mix 2 _FZEHR & A
hybridization chamber #ZBEEEEH FESTEZZN » IR — BRI ARG &
TSR NIAEEE FIE3AUE T run program B IZ IR BRI S EBHR R L -
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coverslip down

~. rest of coverslip,

Set one edge of S Gradually lay down
[\ ~. avoiding bubbles

FRRERAERANME L "ERR | BeREES

1) B—REEEE— T2 HEEEER 50ml #Y 100% FERRF formamide JE1E /5 BiE

EEKFERIK -
B E_X

(1) FefTRaKIBES » BLESE 37 [ - MALKFEEH Buffer W = BERE -

(2) HF 4 £2H7 SSC Buffer(SSC Buffer is commonly used in nucleic acid hybridization
techniques) » PR 8STE IR 20 A9 SSC Buffer HYERH 35ml BN FEHRA » =
&I0A 140ml FVZEE8K » BUEH 175ml 89 4 4% SSC Buffer A% -

(3) BAF 2 BEFRNERE formamide 5 2 %89 SSC Buffer SR & ARIL A S taf :

EEES=N

g : e -
Slide line / \
e ‘
| I
I I
|
= = =»
_________ I ——— T —_ e i |._ 5 Tk o =
l
! |
|
AE formamide N e o i sV s e s s Bl ) i 2£%SSC 2(ZSSC
SSC Buffer 2f%SSC 2{SsC Buffer + Buffer +
Buffer + Buffer + formamide formamide
formamide formamide

5o 2 EZEnV3s R 2y fEF RNAse away(dH20 if optimization/practice)jE 25
o BT ARA R B EERE formamide AiES TR BEMERR(E - A1 LEFEE S
—{EZEHI3E R S ERENIA 4 289 SSC Buffer F slide line BL4F » SEaM—{EEIH0
A FREgRE formamide > —1E slide line BHFGEEME R ARZE _FAET) - B2
55—{1& 4 £ SSC Buffer B F FBHEPIAY 4 £ SSC Buffer £ E5EI A FEER
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formamide 37 5 ZL AR A A formamide K 2 8T SSC Buffer /R &5 & (R K
—{EB ) ZeEREP AL DS 110ml 9% © FTDAEREA 8-90 73m) @ #8383
formamide K 2 f&/Y SSC Buffer & & A& 4 f269 SSC Buffer ‘B EAK
B SR IBL F SRR BT 2 (B A faETHRE 2V =%
A ¥3E(E formamide K 2 %09 SSC Buffer J& & /&R 9 o E & MU {EE 7 v
FEN (K ZE _E S M (B R EERAE slide line » S EAE] 50ml - {E 2 LUEF
7 ERAE AR N EELT) - B (&I 2 BEFEERE formamide K¢ 2 f&(Y SSC Buffer
SEETATEH R 4yt & (=Stringent Wash /& &)L A 37 FERNZK AN AR -

(4) BUfE 3 & 2 {ZH SSC Buffer 37 5 ZEHE © —REZH{EH 100ml #Y 4 £% SSC
Buffer » F5Q)# 843 4 % SSC Buffer /AT T 75ml BLE - FiEiE g
FITHY 4 £ SSC Buffer R RESHIEL S A BRI IERN - ZEIAMHEEZE
EHIERE KSR BUE 2 {289 SSC Buffer WEE WL : &H 4 £2 SSC Buffer A
FIT 90ml » FLHOA 90ml HYZEEH/K » 152 180ml 69 2 f%HY SSC Buffer) » & i&HF
B 7 FEFE NI 2 f5#9 SSC Buffer £ A 3 #E5Z 1 Z+®EN & /D3 slide
line FLLF

(S) ENAEMHIF BT (FKIE RS RS 1ES  BUHFTARVE A A P 1 8 2 (%89
SSC Buffer B¢ 5 L - R AR AT LT ROV HFS ERE T A
cover glass = coverslip(fg i A~ THFEkE) -

(6) HEEREIIKASHY 2 B R Rk formamide K 2 %A SSC Buffer J& &8 R3S F 4
BRI EEAED 37 E > BEET 37 EHER &% AL | BEFEERR
formamide K 2 %89 SSC Buffer J&&ATEN /1 L EBHEMN » R ARE(ER H
T ARE 3 WEAL > Z 4580 R 4ERFAE 37 FEAORY 25 7088 - 25 ot
F4EE 2 RN formamide K 2 f%#Y SSC Buffer SR & ARG | Z¥aiEA > - -
REYEREAE 37 RE/KO A 25 4788 - [(Stringent Wash E{E BE RIS BSIFH
&8t poorly hybridised » FAREMIEERIREHIE Rk ©

Stringent Wash

R Solution
IS e at 37°C 2x SSC
‘ B 2 Washes . 2Washes
™ AC i N i i Y g
L (25 min each) {2 min each)
”‘\’?;.\\V ‘ 1 ki

Figure 10: Stringent washes to remove off-target probes

(7) 1F il S ErHYEE 2 {# 25 Sr8EA o] DAR A FE R & humidity box » FLREH]
DLAERTEY » AT LB S - H AR &2 A ZERY pipette tip &0 T HE)
TEEERA lab tissue Y70 A DECP treated water 18> 258 T 5 B 1 EE X pipette
tip (V42T » AR AT EREES T IRE R -
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£184 humidiry box TSR pipette tip HZET-

humidity box/chamber AU lab tissue WADA — FEEZEBIEIRH T

DECP treated water

(8) ZKBnH5E 2 WEFEER formamide K 2 f5HY SSC Buffer )& & ARIEH S 25

TSR - R A RIS —(E 2 fZ#Y SSC Buffer 375 vEHENEFE 5 8 -
TS ESE (8 2 217 SSC Buffer 31 F JLENEFE S 19488 -

©) 5 TR —(EH R B > B —R— AR = R4 tissue #5820 /)N

O BEERAG « Z1RITIEEZ IR IERIMER &S EE@ZET | 154
e EJTA0A 50ul By Buffer W 2K blocking » &R HE FETEE - B2 H
N —F B R 2REE R EAYIEEEZ Ko S0uL Buffer W BIZ5ES - EL RIS ER3E H &0
TR E FEE  WAGEREEEREIRE CGEEE 30 05 -

(10) HRZFFE 10 o#/AA0 » AT nuclear stain K 2255 FA#Y morphologic

markers(antibodies)Z H 2R /KZE /D 15 43788 27 122 stain solution nuclear stain
RVKSFE R R RE 0 30 FP(EE2E 1000) - ZEFHFEZEHY 1.5ml A/)N Eppendorf
tube(Z /& optimization & [E/2E morphology antibody stain HYfEHEAE » —FEE
&2 —1{E Eppendorf tube) » UXEEFTEERY Eppendorf tubes ~ NanoString nuclear
stain * BAKFrREHY morphology antibodies = relevant immunofluorescent antibodies
JiCAE Eppendorf tube holder F -

(11) #UAF stain solution > FIFE—K—F—{EZEH B4E 55uL HY staining solution » L

th 45 5.5ul B9 NanoString JF R nuclear stain * F1 XuL #J immunofluorescent
antibody - exact volume dependent on optimisation experiments * 4 : CD138
FeffatiE 1:10 > 1:50 1 1:100 =FEBE - &/VH 1:50 (] LEEERE » 1:100 &
BEAREFRE » FTARMIERFEY CDI138 1:50 ZAA L.1uL » #TFRE 55uL B9
BB IERT buffer W E2KF/E > I _-HE 0 5.5uL nuclear stain ~ 1.1uL
HY CD138 - buffer W BLZEf0 48.4uL 2R5E B £ HY staining solution &A% S5uL LA
ER—RIERWE  H4%A B A _EHEAY staining solution FLIELLLRE » —F 5t
B2 110uL HY staining solution °

(12) HRSFFE 30 JEREEINR  BURE—R IR B - FIZA— A=
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4 tissue FERZ EIER & ZE T £ - 21— EfEie B0 S0ul BY staining
solution(FI FHY SuL —HEE AR EH e EARAN)  — /IO EELRBE
RS JRAHELEWR - SRR FTHEE RPRER -
staining solution)5EAkEE —H - FEFTAMNIE R B EEmE DR E T
SRR AR 1 /NF -

(13)  #E(5 2 (E37HY 2 f2#Y SSC Buffer 375 et - b —H#FE | /NEHERLEHE
F# A —(E 2 %Y SSC Buffer 77 LEMERFE S 708 - Z1FS M2 &
1 SSC Butffer 77 ZLORERFE 5 7788 -

(14) Z1&%a] DI2EfE E DSP 1428 1 » 55 (& 2 £269 SSC Buffer 3 7 Z+ il fF &
5 rEERIEE- R B A B - FEERREAR tssue #5215 - 3R AVETEH
T0%IMS SMEE HTER » 1R BHEZAVI R Q0T B A DSP #8517 slide
holder 55— gasket 1 FEEZEHT gasket > TEE—{E gasket &P ZERR(ALFTHL)
AIAKE] 6ml B9 buffer S > #¥57H 77 F buffer S BE - B— R IR B4
BN F R LA - &% AR 4 (EEE A -

4] ETHEE S buffer S JUA gasket HYHE T
(15) ¥ DSP H25#7 slide holder F[EIt&ES - Z &7k screen EAYFEREE ROI 5 -

A

W 5= RGHREAVERRSS b o TR D -
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drxt R SRR UM Ss T EA - HATE Bk = Ram SIS R i%ds -
. B—=s 7 Clinical Audit-based Corrective Actions to Reduce Insutficient Glomeruli

Under Light Microscopy | » U8 Frontiers in health services

2. B ESC " Impact of Patient Education by Nurse Case Managers on Decision Making
for Qut-of-Pocket Anti-Osteoporotic Pharmaceutical Therapy: a Single-Center
Retrospective Study _ » L& F@ 2 BMC Nursing

3. = E = T Machine Learning Models to Predict Osteoporosis in Patients with Chronic

Kidney Disease Stage 3 - 5 and End-Stage Kidney Discase |+ UJ&A&ZE BMC Medical
Informatics and Decision Making °
(%) B EET(EERR T HATA{E Nefecon AYEE » PEsi%E 3000 TuE Mg » —KRIUFH » BB
EIATE— N SFOEEIE LD BB indication (Rl ? | fAl I Professor Jonathan
Barratt» #F it 9560 NICE 097 Targeted—releaxe budesomde for treating primary [gA
nephropathy | 3088 » (F[EEF - GAsFERL
I. Nefecon is approved in the UK and NICE approved and [ am using it in my practice. The

current approval is for use mn patients with an ¢GFR >35ml/min and a UPCR >1.5¢/¢ bul
this 1s likely Lo change when the drug has o tfull approval. The dose 1s 1omg per day for 9
months. but it 1s likely that repeated dosmg will be required.

2. The list price of targeted-release budesonide is £6,528.54 for a 120 pack of 4 mg
modificd-release hard capsules. £6,528.54 1A 120 $H » —%HE£54.4045 = NTD2295.85 »
— KEEFEPUE » Fr LA — K EE(EHAE S 1 NTDY,183.4 « 577 indication & NHS {9
flel H -

DUPS /A ce. Ore U/ e danoc /) s ¢

Nefecon = Targeted-release budesonide » (4G4 release #H¥R5E [gA pathogenesis
LY mucosa-associated lymphoid tissue(MALT)ZS A9 » ER {4 CIAR steroid A7V
TR 20 80 MR ) H

= 8

M'lycr [gA Nephropathy Laboratories Rl & Professor Jonathan Barratt Z24F IgA nephropathy HYE
A A4ER R . BSES JAMA, NEJM, CJASN 5= 43 BT 27 corresponding author » 772 IgA
nephropathy uI %1 R \l.fﬁ%f?m»‘- PI « A FI B B B 1R % A8t E R 8 R
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T H XCE A iﬁf Fgv EAcEER7E - 23 A Digital Spatial Profiling

Hhnmay A S UJ%’(A— CEHEHE AN SEEKRE - BERREHEMERE - RN
— R ESE - SR A B R 7}5)197 A EMREERRES T - A HIAEE 2 g anE g
17 SOP 5% protocol » i #EAERH £ T - Sl R FEM Rt A R RN - &zl
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TR 400 BEFE(RL | (56 T 6 HZEEY) - EEHEFE—RHE - RE T HIEIRYE
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HHHE=HERERRE R F—EEE Coefficient of variation (CV)EHEEITE 10%(FTA B K
K N BH G B Z 1A BAAREE ELISA #6555 —(E H #20F ELISA #E8 (urine creatinine and
C5-C9 2 Sparsantan trial HYMIETRER) © BiGREIRR S HFEH > 2 [gA nephropathy &R SR ES
HIfRHS - #E FIE = health renal biopsy HIGES sk #24E Digital Spatial Profiling ~ MBS » 7
S custom HiAR(FE GeoMx® R B B M A4 2 2 Fif%) 2 & optimization

FiE=EA P SR EEZEBEY jounal reading » WEEAVERSCELEELBEHZE -
EHRENANR DR - MEATFEAFE  ERERFRHCELR - 2145kt
s SR ] AR A B B A5 R SO P A TR LE T AT T » I - 3% ST ELES IgA nephropathy
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QuantiChrom™ Creatinine Assay Kit (DICT-500)

Quantitative Colorimetric Creatinine Determination at 510nm

DESCRIPTION

Creatinine is synthesized in the body at a fairly constant rate from
creatine, which is produced during muscle contractions from creatine
phosphate. In the blood, creatinine is removed by filtration through the
glomeruli of the kidney and is secreted into urine. In healthy
individuals, creatinine secretion is independent of diet and is fairly
constant. The creatinine clearance test has become one of the most
sensitive tests for measuring glomerular filtration rate. In kidney
disease, creatinine levels in the blood are elevated, whereas the
creatinine clearance rate and hence the urine levels are diminished.
Creatinine test is most widely used to assess kidney function.

Simple, direct and automation-ready procedures for measuring
creatinine concentration in biological samples are becoming popular in
Research and Drug Discovery. BioAssay Systems' creatinine assay kit
is designed to measure creatinine directly in biological samples
without any pretreatment. The improved Jaffe method utilizes picrate
that forms a red colored complex with creatinine. The intensity of the
color, measured at 510nm, is directly proportional to creatinine
concentration in the sample. The optimized formulation substantially
reduces interference by substances in the raw sample.

KEY FEATURES

Sensitive and accurate. Use 30 pL samples. Detection limit 0.10 mg/dL
(8uM) creatinine in 96-well plate assay.

Simple and high-throughput. The procedure involves addition of a
single working reagent and incubation for 5 min. Can be automated as a
high-throughput assay for thousands of samples per day.

Improved reagent stability and versatility. The optimized formulation
has greatly enhanced reagent and signal stability. Assays can be executed
in 96-well plate or cuvet.

Low interference in biological samples. No pretreatments are
needed. Assays can be directly performed on raw biological samples.

APPLICATIONS

Direct Assays: urine, serum, plasma and biological preparations.
Drug Discovery/Pharmacology: effects of drugs on creatinine
metabolism.

KIT CONTENTS (500 tests in 96-well plates)

Reagent A: 50 mL Reagent B: 50 mL

Creatinine Standard: 1 mL 50 mg/dL
Storage conditions. The kit is shipped at room temperature. Store
Reagents A and B at 2-8°C and Creatinine Standard at —20°C. Shelf
life: 12 months after receipt.
Precautions: reagents are for research use only. Normal precautions
for laboratory reagents should be exercised while using the reagents.
Please refer to Material Safety Data Sheet for detailed information.

PROCEDURES

Equilibrate reagents to room temperature prior to use. Please note the
difference in standard/sample volume and Working Reagent strength
for blood and urine assays. This assay is based on a kinetic Jaffe
reaction. To ensure identical incubation time, addition of Working
Reagent to standard and samples should be quick and mixing should
be brief but thorough. Use of a multi-channel pipettor is
recommended.

Procedure using 96-well plate:

BLOOD ASSAY (LOW CREATININE LINEAR UP TO 50 mg/dL):

1. Dilute standard to 2 mg/dL by mixing 5 uL 50 mg/dL standard stock
and 120 pL distiled water. Transfer 30 uL diluted standard and
serum/plasma in duplicate into wells of a clear bottom 96-well plate.

2. Prepare enough Working Reagent by mixing per well reaction at
least 100 pL Reagent A and 100 pL Reagent B. Add 200 uL Working
Reagent quickly to all wells. Tap plate briefly to mix.

3. Read optical density immediately (ODo) and then at 5 min (ODs) at
490-530nm (peak absorbance at 510nm).

URINE ASSAY (HIGH CREATININE LINEAR UP TO 300 mg/dL):

1. Transfer 5 pL 50 mg/dL standard and urine in duplicate into wells of a
clear bottom 96-well plate.

2. Prepare enough Working Reagent by mixing per well reaction 50 uL
Reagent A, 50 uL Reagent B and 100 pL water. Add 200 pL
Working Reagent quickly to all wells. Tap plate briefly to mix.

3. Read optical density immediately (ODy) and then at 5 min (ODs) at
490-530nm (peak absorbance at 510nm).

Procedure using cuvette:

1. Transfer 100 puL 2 mg/dL Standard and serum/plasma samples
(Urine Assay: 15 ul. 50 mg/dL Standard and 15 ul urine) to cuvets.

2. Prepare appropriate Working Reagent as above for the 96-well
plate procedures. Add 1000 pL Working Reagent to each cuvet and
pipet briefly to mix (avoid bubble formation).

3. Read OD immediately (ODo) and at 5 min (ODs) at 490-530nm.

CALCULATION

Creatinine concentration of the sample is calculated as

ODsampLE s — ODsampLeo STD /L
= ODstp5 — ODstpo X [STD] (mg/dL)

ODsampLes, ODsampLeo, ODstos and ODstoo are ODs1onm Values of sample
and standard at 5 and 0 min, respectively. [STD] is 2 mg/dL for blood
assay and 50 mg/dL for urine assay.

Conversions: 1 mg/dL creatinine equals 88.4 uM, 0.001% or 10 ppm.

MATERIALS REQUIRED, BUT NOT PROVIDED
Pipeting devices and accessories (e.g. multi-channel pipettor). Clear
bottom 96-well plates (e.g. Corning Costar) and plate reader for the
plate procedure. Spectrophotometer and cuvets for measuring OD
510nm for the cuvette procedure.

EXAMPLES

Samples were assayed in duplicate (n = 2) using the 96-well plate
protocol. The creatinine concentration (mg/dL) was 0.38 + 0.01 for rat
serum, 0.71 £ 0.02 for rat plasma, 0.79 + 0.00 for human serum, 0.89
+ 0.04 for human plasma, 1.20 + 0.04 for goat serum and 136.4 +2.9
in a fresh human urine sample.

0.4
Creatinine
0.3

0.2

(0D - ODy)

0.1 R?=0.999

0.0

T T

T T
0 10 20 30 40 50
[Creatinine], mg/dL

Standard Curve in 96-well plate
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Recommended buffers, solutions
Note: Do not use sodium azide in these prepuiations.
Soditon azide imactivates the horseradish peroxidase
CHzvme.
The BD OptEIA™ Reagent Set B (Cat. Na. 530334) containing
Coating Buifer. Assay Diluent. Substrate Reagents A and B, Stop
Solution and 20N Wash Buffer Concentrate is recommended.
1. Coating Bufter- 0.1 M Sodium Carbonate. pli 2.5
703 e NallCO L 139 g NawCO: s 10 10 Lz pl o 9.5 with 10 N NaOIH.
Freshly prepare or use within 7 days of preparation. stored at 2-87C.
2. Assay Diluent- PBS* with 10% FBS . pll 7.0 The BD Phanningen™ Assay
Diluent (Cat. No. 355213) is recommended.
*Phosphiate-Buflered Saline: 80.0 ¢ NaCl.
110 g Na,HPO . 2.0 g KH.PO .. 2.0¢ KCL g 0 10 Lo pH ta 7.0.

‘Fetal Bovine Serum: 1yelone Cat. No. SHI00SN (heat-inactivated)
recommended

Freshly prepare or use within 3 days of preparation, with 2-8°C storage.

3. Wash Buffer- PBS™ with 0.05%% Tween-20. [reshly prepare or use within 3
days of preparation. with 2-8-C storage.

4. Substrate Solution- Tetrumethylbenzidine ¢I'MB) wid 1Hydrogen Peroxide.
The BD Pharmingen™ TMB Substrate Reagent Set (Cat. No. 555214 s
reconminended.

5. Stop Solution - 1 M T1LPO, ar 2 N 1180,

Additional Materials Required
1. 96-well Nunc-lmmuno® polystyrene Maxisorp FLISA (Tat bottom
plates ( Thermol-isher Scientific Cat. Noo 442404 are recommended

12

Microplate reader capable of measuring absorbance at-130 nm

w2

. Precision pipeue

4. Graduated eylinder. one Jiter
5. Deionized or distilled water
6. Wash boitle or automated washer

witomated data reduction

7. Log-log graph paper or
8. Tubes 1o prepare standard dilutions
9. Laboratory timer

10. Plate sealers or parafihn

Storage Information
1. Store unopened reagents at 2-8°C. Do not use reagents atter
or if precipitation or wrbidity is evident.

xpiration date

12

Before use. bring ali reagents to room temperature ¢I8-23°C) Tmmediately
afier use. return o proper storage conditons

Specimen Collection and Handling

non-hemalyzed and non-

Specimens should be ciear. pemic.

Cell culture supernatants: Remove any parieuiate material by
centrifugation and assay immediately ar stor = -200C, Avod
repeated freeze-thaw eveles.

smples

Serum: Use a serum separator tube and aliow samples to ¢lot for 30
minutes. then centrifuge for 10 munutes at 1000 x g Remove serum and
ssay immediately or store samples at = 2200 Co Avoid repeated freeze
thaw cycles

Plasma: Collect plasima using citrate, EDTAL or heparin as anticoagulant.
Centrifuge for 10 minutes at 1000 x g within 30 minutes of collection.

Assay immediately or store samples at =-20-C Avoid repeated frecze-

thaw cyeles

itk of Rolur and Heaas Comparn

Nt for e ot

Standards Preparation and Handling

1. Reconstitution: \tter wanming to room temperature, carcfully open vial to
avord foss of materal.. Recanstitute lyophilized standard with approprate
amount of sssay difuent o yield 4 30 ng ml stock standard. Allow the
standard o cquilibrate for at least 15 minutes betore makmg dilutions
Vortex gently o miy

2. Storage/ handling of reconstituted standard: Usc recanstituted standard
mmediatelv. Use one vial of standard per 96-well plate.

Standards Preparation for Assay:

nl stock standard as described in the Reconstitution

a4 Prepare 30 ng
ve (step 1), Vortex gently to miy

seetio
b, Add 300 ul Assay Diluent to 6 tubes. Label as 13 ng ml. 7.5

eml 273 ngmly L8735 ng/mle. 0938 neml.and 0.469 ngml.

Perform sc

I dilutions by adding 300 pl of each standard to the
nd vortexing between each transter. Assay Diluent serve
as the sero standard (0 ng ml).

nest wh

pettimg 100 ulof Assay
then adding 100 ul. of
Cminang the well contents
standard 750 il
ol which the et

nimto ¢

mdand well except the highest (30
30 ng ml S ng

nddard o hoth thar well and the |
nd adding 100 pL of the
1ans 1o the 0469 neoml st

rmsmg

Sk St Srgml 75 ngimL 0,459 ng/mi

Working Detector Preparation

Note: Working Detector must be prepared within 1S minutes prior to use

1. Determine vol

¢ needed for experiment: 100 ul per well

20 Determiing anoi
HIRP 1o add o warks

of 230X detector antibody
v detector mi.

Wl 230N Streptavidim-

30 Add appryy

¢ valumes of 230X detector antbody and 230N

Streptaes idin-HRE 0 Assay Diluent to prepare required volume of Working
Detector, Do not dilute more Detection Antibody than is necded tor vour
experiment

40 Add Working Detector to each well as deseribed mthe assay procedure.
Warnings and Precautions
I Human C3h-9 Standard contains human serum. a potentially
brohazard
[andle product were capable of transmitting discase. Materials
used i s product have been tested using FDA approved methods and
tound negative for Hluman Immunodeficiency Viras (HOV-1THNV-2).
Hepantis B Sertace Antigen (HBSAG) and antibody to Hepatitis ¢
Virus (HOV ) However. no known test method can ofler complete
assurance that <pecimens of human origin v

~ material. Use universal precautions when lindling

| not ransmit infectious
discase, When handling or disposing. [ollow precautions desceribed in
CDC and FDA recommendations and OSHA Bioodbe
recommiendatl
2 Reagents which contain preservatives may be tosie 1f
ar e contaet with skin.
Handle all serum and plasma specimens in accordance with NCCES
vuidelines cventing
- Capture Anthody contamns < 0.09% sodium azide. Sodiam azide vields
Wy tovie hydrazaie acid under acidic conditions, Difute azide

1e Path

™~

cested. mhaled.

ansmission of blood-borne mtections

compounds i
potentially explosive deposits in plumbing.

ion of

nning water before discarding w avoid accunui

S Detection An

body contains BSA. < 0.09% sodium azade and Proc
150 as a preservative.

6. Human C3b-9 Standard containg BSA and ProClin t-150 as a
preservative.

7. Source of all serum proteins is from USDA inspected abattoirs located
in the United States

S, Warning: Human C3b-9 lyophilized standard (component 51-
9004056) contains 0.03% (w w) and Detection Anubody Biotin Anti-
Human C3b-9 tcomponent S1-9004167) contains 0.002% (w/w) al'a
CMIT/MIT mixture (3:1). which is a nuxture oft S-chloro-2-methyl-4-
isathiazolin-3-one [EC No 247-500-7] and 2-methyl-4-isothiazolin-3-
one [EC No 220-239-6] (3:1)
Hazard statenents
May cause an allergic skin
Precautionary statements
Wear protective gloves - eye pratechion.
Wear protecuye clothing.
Avoid breathing nmustvapours/spray
I0skin imitation or rash occurs: Get medi
1F ON SKIN: Wash with plenty of water.
Dispose of contents/container in accordance with
local/regional national inte

action.

adviceattention.

wtional regulations.

Recommended Assay Procedure

1. Dilute the Capture Antibody 1:250 in Coating Buller and coat microwells
with 100 pL ot diluted Capture Antibody per well. Scal plate and
incubate overnight at 47C . Do not dilute more Capture Antibody than is
needed for vour experiment

2. Aspirate wells and wash 3 times with = 300 ulwell Wash Bufler. Afier
last wash. invert plate and blot on absorbent paper to remove any residual
buffer.

3. Block plates with = 200 ulowell Assay Diluent. Ineubate at room
temperature (R1) for | hour.

4

. Aspirate wash as in step 2

o

. Prepare standard and sample dilutions in Assay Diluent. See “Standards
Preparation and Handling™. Be sure to record the reconstituted standard
concentraiton for future use.

6. Pipette 100 ul of cach standard, sample. and control into appropriate
wells. Seal plate and incubate for 2 hours at RT.

7. Aspirate’ wash as in step 2 but with 2 otal washes,

oz

Add 100 gl of Working Detector to cach well. Seal plate and incubate
for 1 hour at RT.

9. Aspirate washas i step 20 butwath 7 total washes

) Add 100 ul of Substrane Solution to cach well. Incubate plate (without
ler) for 30 minutes RT in the dark.

plate s
11, Add 50 ul of Stop Soluton to cach well
12. Read absorbance at 430 tm within 30 minutes of stoppmg reaction.
wavelength correction is avarlable, subtract absorbance S70 nm from
absorbunce 430 nm

Assay Procedure Summary
Add 100 pL. diluted Capture Ab to each well. Incubate overnight at 4°C.

1o —

. Aspirate and wash 3 times
Block p

Aspirate and wash ¥ tmes.

W

es: 200 ul Assay Diluent 1o each well. Incubate 1 he RT.

w

Add 100 ul. standard or sample to each well. Incubate 2 hr RT
G, Aspirate and wash 3 tmes.

. Add 100wl diluted Working Detector to cach well. Incubate 1 hr RT.

-

8. Aspirate and wash 7 times,
9. Add 100 ul ITMB Substrate Solution o cach well. Incubate 30 min RT
in dark.

10. Add 30yl Stop Solution o each well. Read at 450 nm within
30 min with 2. correction at 370 nm




T

Standards Preparation and Handling
1. Reconstitution: After warming to room temperature, carefully open vial to

avoid loss of material. Reconstitute lyophilized standard with 2.1 mL of assay diluent to yield a 30
ng/mL stock standard. Allow the standard to equilibrate for at least 15 minutes before making
dilutions.

Vortex gently to mix.

2. Storage/ handling of reconstituted standard: Use reconstituted standard
immediately. Use one vial of standard per 96-well plate.

3. Standards Preparation for Assay:

a. Prepare 30 ng/mL stock standard as described in the Reconstitution
section above (step 1). Vortex gently to mix.

b. Add 300 pL Assay Diluent to 6 tubes. Label as 15 ng/mL, 7.5

ng/mL, 3.75 ng/mL, 1.875 ng/mL, 0.938 ng/mL, and 0.469 ng/mL.

c. Perform serial dilutions by adding 300 pL of each standard to the

next tube and vortexing between each transfer. Assay Diluent serves

as the zero standard (0 ng/mL).

300 pL 300 uL 300 uL 300 uL 300 uL

/\mmmmm

g U U

Stock Standard 15 ng/mL 7.5 ng/mL 3.75 ng/mL 1.875ng/mL  0.938 ng/mL  0.469 ng/mL

Working Detector Preparation
Note: Working Detector must be prepared within 15 minutes prior to use.
1. Determine volume needed for experiment: 100 mL per well.

2. Determine amount of 250X detector antibody and 250X StreptavidinHRP to add to working
detector mix.

3. Add appropriate volumes of 250X detector antibody and 250X
Streptavidin-HRP to Assay Diluent to prepare required volume of Working

Detector. Do not dilute more Detection Antibody than is needed for your



experiment.

Add 40uL of HRP and Detection antibody to 9920pL of reagent diluent.

Recommended Assay Procedure ¢

1. Dilute the Capture Antibody 1:250 in Coating Buffer 40puL into 9960pL of coating buffer and coat
microwells

with 100 pL of diluted Capture Antibody per well. Seal plate and

incubate overnight at 4°C . Do not dilute more Capture Antibody than is
needed for your experiment.

2. Aspirate wells and wash 3 times with > 300 pL/well Wash Buffer. After
last wash, invert plate and blot on absorbent paper to remove any residual
buffer.

3. Block plates with > 200 pL/well Assay Diluent. Incubate at room
temperature (RT) for 1 hour.

4. Aspirate/wash as in step 2.

5. Prepare standard and sample dilutions in Assay Diluent. See “Standards
Preparation and Handling”. Be sure to record the reconstituted standard
concentration for future use.

6. Pipette 100 pL of each standard, sample, and control into appropriate
wells. Seal plate and incubate for 2 hours at RT.

7. Aspirate/ wash as in step 2, but with 3 total washes.

8. Add 100 pL of Working Detector to each well. Seal plate and incubate
for 1 hour at RT.

9. Aspirate/ wash as in step 2, but with 7 total washes.

10. Add 100 pL of Substrate Solution to each well. Incubate plate (without
plate sealer) for 30 minutes RT in the dark.

11. Add 50 pL of Stop Solution to each well.

12. Read absorbance at 450 nm within 30 minutes of stopping reaction. If
wavelength correction is available, subtract absorbance 570 nm from

absorbance 450 nm.



Calculations

Capture Antibody:

1:250 dilution so...

Full plate needs 10000uL of diluted Ab
10000/250 = 40

So 40uL of capture antibody into 9960uL of coating buffer.

Wash Buffer:
For 2L of 20x wash buffer...

100ml of concentrated wash buffer into 1900ml of dH,0

Standard:
The vial contains 63ng of standard but 30ng/ml is needed so...
63/30=2.1

S0 2.1 ml of reagent diluent has to be added to the 63ng of standard powder to achieve 30ng/ml

Working detector:
Both detection Ab and Strep-HRP are 250X so for a full plate...
10000/250=40

SO 40pL of Detection Ab and 40 pL of Strep-HRP will be added to 9920pL of reagent diluent.

Substrate Solution:
For a full plate:
Equal parts reagent A and reagent B so...

5ml of Reagent A and 5ml of reagent B






Mayer GeoMx Digital Spatial Profiling Protocol

Day 1
Start: 13:00 Finish: 16:00

1) Ensure tissue fits within the gasket for the GeoMx holder before beginning, see figure 1.

Tissue outside or on the border of the gasket will not be processed and will cause the system to

1B.01mm [ 35.3 MM =l 28 MM =]

leak.

2) Place slides standing sideways into a slide holder and bake at 60°C for 60 minutes. Place

tissue beneath slides to absorb any melted paraffin.

3) Prepare a formalin stop solution:

® Add 1.225g of glycine and 0.75g trizma base to a 100m| reagent bottle.
e Add 100ml of water.
e Place on a magnetic stirrer.

4) Sterilise the required coplin jars with 70% IMS spray. Rinse with distilled water.

5) Create a sufficient quantity of 1X PBS solution:
e 200ml of 1X PBS required.
e Combine 20ml of 10X PBS with 180ml dH,O0.
6) Prepare the following washes in the sterilised coplin jars:
e 2x 100% ethanol (50ml per coplin).
® 1x95% ethanol (47.5ml EtOH, 2.5ml H,0).
e 3xxylene (50ml per coplin).
e 1xProteinase K

i. Spray pipette with RNAse ZAP.



ii. Add 2.5l of proteinase K to 50ml of water.
iii. Place in water bath at 37°C.
e 1x PBS (1x concentration, 50ml)
o 1x distilled H,O (50ml, loosely cover with metal foil rather than a lid)

e 1x Tris EDTA (50ml, loosely cover with metal foil rather than a lid)

7) Prepare the steamer:
e Fill with water up to the ‘lip”. {IMAGE)
e Place distilled H,0 and Tris EDTA coplins inside.

e Turn-on steamer (set timer to maximum).

8) Remove slides from the oven and transfer to the fume cupboard.

9) Consecutively place in each xylene wash.

e 5 minutes per coplin.

10) Consecutively place in each ethanol wash.
e 5 minutes in each coplin.
e In descending order of ethanol concentration (100% - 100% — 95%).
e While completing these washes, ensure there is enough water remaining in the

steamer.

When placmg shdes mto washes, d|p them up and down a couple of tlmes to ensure that

tlssue is fuIIy covered

11) Place in PBS wash for 1 minute.

12) Place slides in steamer washes
e First check temperature by inserting thermometer through the steamer lid and foil
covering the coplin jars.
e Place slides in distilled H,0 for 10 seconds.

e Place slides in Tris-EDTA for 15 minutes. Replace foil lid for this duration.
13) Place slides in PBS wash for 5 minutes.

14) Place slides in proteinase-K solution for 15 minutes (in water bath). Complete steps 15 and

16 in the duration.



15) Remove buffer R from fridge.

16) Remove NanoString whole transcriptome atlas from the freezer and place on ice (not

necessary if running optimisation experiment).
17) Place in PBS wash for 5 minutes. For the duration, proceed to step 18.

18) Prepare the following washes in the fume cupboard:
® 10% neutral buffered formalin (fill to slide line).

® 2xstop solutions — divide stop solution created in step 3 between two coplin jars.

19) In the fume cupboard, perform the following washes. For the duration of these washes,
proceed to step 20 and 21.
e Formalin solution, 5 minutes.
e Stop solution one, 5 minutes.
e Stop solution two, 5 minutes.

e PBS solution, 5 minutes.

20) Prepare the hybridisation chamber:
e Clean a plastic tray with DEPC treated water.
e Turn on the hybridising chamber.
® Remove foam strips from the chamber and saturate with DEPC water on the plastic
tray.
® Return strips to the hybridising chamber.

® Run programme 11.

21) Prepare the RNA probe mix in an Eppendorf tube. Approximately 50puL of solution is
sufficient to cover each tissue section. Adjust volumes accordingly. For each tissue section:
e 44yl bufferR
e 5.5uL DEPC H,0



[This makes up 55pL of probe solution — however — only 50l are required for each

tlssue sectlon The extra 5pl reduces the nsk of a|r being’ drawn into the plpette when

i : applymg probe solutlon to'slides. Il
e 55uL NanoStrlng hWTA (or dH,0 if practlce/optlmlsatlon)

22) Probe hybridisation:
e Remove slides from PBS wash and dry with microfibre tissue.
e Place in hybridisation chamber.
e Pipette RNA probe mix onto slide. Avoid bubbles whilst pipetting.

e Cover tissue sections with Hybri-slips.

23) Transfer 50ml of formamide out of the freezer and into the fridge to thaw in preparation for

day 2.



Day 2
Start: 09:00 Finish: 13:30

1) Turn on waterbath to 37°C.
2) Take buffer W out of the fridge (and formamide if relevant).

3) Make 175ml of 4X SSC solution:
e Stock solution is 20X
e . use a 1:4 ratio of SSC to dH,0
e .. 35mlSSCin 140ml dH,0

4) Make 2X SSC / Formamide solution:
¢ Clean two coplin jars with RNAse away (dH,0 if optimisation/practice).
e Take to fume cupboard.
¢ Fill one coplin with 4X SSC to slide line.
e Fill the other coplin with formamide to slide line.
e Transfer the solution in the 4X SSC coplin to the formamide coplin.
® Transfer the solution in the full coplin into the empty coplin and repeat three times.
This will mix the two solutions.
® Pour the solution from the full coplin into the empty coplin up to the slide line so

that the volumes are approximately equal.
5) Place 2X SSC / Formamide coplins into the waterbath.

6) Make 2X SSC solution.
e Pipette remaining 4X SSC solution into a new reagent bottle. Measure the volume
transferred.
e Add an equal volume of dH-0.
e Clean three coplin jars with RNAse away (dH,0 if optimisation/practice).

e Distribute 2X SSC solution between the three coplin jars.

7) Retrieve slides from the hybridising chamber.
e End programme on the hybridising chamber.
® Retrieve slides and place into a 2X SSC coplin to remove the cover slips.

e Turn off the hybridising chamber.



8) Wash slides in 2X SSC / formamide solution.
e Place slides into a 2X SSC/formamide coplin within the waterbath for 25 minutes.

e Transfer to the other 2X SSC/formamide coplin for a further 25 minutes.

9) Blocking

e Transfer slides from waterbath to a 2X SSC coplin for 2 minutes.

Prepare the humidity box as demonstrated below

i. IMAGE
e Transfer slides to a second 2X SSC coplin for a further 2 minutes.
e Dry slide with tissue and place in the humidity box (see below).

i. IMAGE

e Clean pipette with RNAse away.
e Pipette buffer W onto slide — 50pL per tissue section, avoid bubbles.
e Leave in humidity box for 30 minutes as demonstrated below.

e For this duration proceed to step 10.

10) Prepare stain solution

e Remove nuclear stain from the freezer to thaw (~15 minutes).

e Centrifuge nuclear stain.

e Gather an Eppendorf holder, Eppendorf tube, the nuclear stain and relevant

immunofluorescent antibodies.

e Create 55puL of staining solution per tissue section by combining the following:
i. 5.5ulL of nuclear stain.
ii. XuL ofimmunofluorescent antibody — exact volume dependent on

optimisation experiments.

iii. Make up to 55uL with buffer W.

11) Apply stain to slides
e Remove slides from humidity box.
e Dry slides to remove blocking solution.
e Return slides to humidity box.
e Apply 50pL of stain solution to each tissue section.

e Return slides to humidity box for one hour.



13) Wash slides in 2X SSC

e Two five-minute washes in fresh SSC solution.

14) Load slides into the GeoMx
e Login to the machine (User: Mayer_IgAN — Pass: Mayer_IgAN_DSP)

e Start a newrun

Follow the instructions on-screen

When placing slides into the slide holder ensure:
i. Todry slides first.
ii. Clean back of slide with 70% IMS and microfibre tissue
iii. Place slides into holder

iv. Slide is covered with 6ml of buffer S

Follow the instructions on-screen
15) When removing slides, ensure to:
e Pipette buffer out of slide gasket before removing slide from holder.

e Clean slide holder and micromirror array with treated water and microfibre tissue.






