ASHI laboratory Manual 4th edition Volume II
VI. FLOW CYTOMETRY
B. FLOW CYTOMETRY XROSSMATCH AND ANTIGODY DETECTION

2.1 a—T 4 7T —X & Hui-

Za—H% A FA M) —IZ X BHEREH

Hi

PUARR I & Z OB REMEORIEIZEIC HLA MAESRO TEREE L L CLED
FHENTE R, fifn, HE, B L W o 72 ERZ2 A7 5 BE 1351 HLA fitik %
PEET DU A7 A>T D, TREMBE DS (BBE) 2T 5l
HLA BEENLHURORMSCRE AT ) 2 SITEER¥EFE Th D,

WEBEORNICZ o A~ v FBREZEO LT 7o —H A b A~ —DF|
W’i@ﬁ@%’ﬁEOTwé L LR OHERAR Y VU —= 7 D58 T
5 DS AR AP A e e (mm)&ﬁbwﬁmk®%%ﬁM@Ei&%kb
TEWEETHoT2, ubwe HLA #2513 CDC 12 X % PRA #7 T PRA0% D
BN R — il & OR&I7e 7 0 A< v FRAET CDC 7 1 2~ v TRk,
Flow B & W O fERICEm T AL T b, ZOBRE, 7ax~vy
FREZITOBRICIE HLA HUR R 7 U —=2 7R b FRRE ORE 2 A3 5
ZENEBETHLHI L ERELTND,

ZOBERISZ DT HLA E=FT 7 e —% A b A MU —&2HWHuR
A7V == PIEEBBE LT, H 5 FIEFEEOBEmO K —Hila 4z Huv
T flowPRA /SR /VEER L LD £ T2 H DT, EBIZIE CDC 7 v kA &
Zlzl27a—H% A A N —IZLDIREHIEL Tﬁﬂ: YL LTI E emoTz,
PRI TIZ S o723, NPV ZHERF T 2 72 DI ORFM A ZE L, RE
k%ﬁbi&k&ﬁﬁ%z%kbtoﬁtﬁﬁ&kbfﬁ%%ﬁ@\%fﬂ%
AIRE & 72 o To DI HLA HUROFEL[FE TE 2Hi 2 Rmic=a—7 «
YT T Ty I A —=XETH DL, PRI —T 1 27 B — XN 0 5 5 1Y
FIEE L TRRAESND £ TIZE S ORI ZZE L7223, DUWIZ HLA 2872 7o HiSF
R Z kT o,

HLAE— X7 v A IIERHLANRZ 2 —F ¢ 7 Lic~A 7 affhi 1 (H
£ 2~4um) WA, Hx D —XITHE—DELT A b ST



JFEAa— kI, 30 EOE—ANRAEIN—D2D S — /L E7osTND, ZD
T ZiEER b — kA7 HLA HURFERRE DO THikZ A 7OHR b EEN T
WD, JREERFURZ I NR—1L L5 L WnWH —FH T, BEMEREST D X5 iR
BEEICHEE L TV D, BE—XZiE7 7 A1, 7 7 ANPUROWT N a—
FENTEBY, WTNOHKLFRRRICRIETE L9 I2>TnD, B —X%
RAWTHUR R 7 ) — = YRR ED R 2 E T 2720 TR < Btz
BHTHZEBREL oo TS, LLAans, HARAMORITIITELR DB
ENRNELIND,

Za—HA MA RN —EICEIDHAZ Y —=271L CDC 7 vk LD HHAL
DIZENTED, RRICHERIEICE—XZ 0D 2 i3 xufilaz v s
SOVEHTHD, 7a— A4 N A MU —3EHERNL CDC 7 viA L0 BN
m <L AR EET A R TR AR SN D HEIERE A ETURDRE b Al Th 5,
FHEFOHEDODOEBMIEICMZ T 7 — b — X TR I NN a— X
TW5, i, Sxufliflaz Avie & S I2E L 72 5 3F HLA Uikl X 5 IE4E
BEGBBINTE D, 7a—E—XT w137 721, 7 7 AR % R
ICFRETE 5L, BEREKLDETT T,

TH—bE— A7) == T3 ETE—REWRMEE A o F a2 X— T 5D,
PR MIE IS DTN DHFURDNFFAETAUTE N A o F 2 _X— = VIR DI
E—X LA L, ENLAO MG TEERI OPESIZ L W RE SN D, FITC
AP E e Y PR EINZ S Z L2k Y HLA FUADFEENRIE SN D, K
PURDFEFAIZ X - T IgG Hulh IgM 5tiAZ[RET 5 Z E N A[RETH D, R0
TGRS IV RE LR T, BRI e—Y A P A—F =TIV IAE
. fEREEE o bo—LO®BEOY 7 b Lz E TR HIE SR
L BHEOG AT ERNE S D,

A

BE MG Cirfitd 2V TR 25l (A MED),

BRRIZROG 2 BE T 2 K 9 ZRBEE R P E KR i E AW % bk < 7o DI F R
IZEEE L L TR ONRLEE Ly,

e &
AR
One Lambda Class I and/or Class II Flow PRA beads (cat.#FL12-60)

One Lambda flow bead wash buffer (working solution)



(cat#FL12-60% > I IZ [FI4H)
wash buffer(X 105N L TR (iR
FITC conjugated goat, anti-human IgG [F(ab)’2 Fc specific]
(cat#FL12-60% > I IZ [FI4H)
& 5V MIFITC conjugated goat anti-human IgM [F(ab)’2 Fc specificl
EPEa v e — L
Btk = > b m— L ik
%5250 One Lambda, Inc. (818)702-0042
TH#E A
Fa—71 (DERIEH)
Gel loading pipette tips
6x50 mm glass tubes (Fisher cat.#1496210M)
Gilson Pipetteman & % \ M [RIFED n] 28 & pipette (F[Z8 & 1-20 nl)
1-250 ul pipette tips (Robbins cat.#1017-01-1)
MLAYE (RERIEM)
96 well U-bottom tissue culture tray (Costar cat.#3799)
Eppendorf multichannel pipettor Reagent reservoir (Costar cat.#4870)
Eppendorf pipette tips (cat.#22-35-137-1)
L
Polyethylene Micro ultra centrifuge tubes (Robbins cat.#1013-00-0)
Eppendorf repeating pipette Eppendorf Combitips plus 5 ml
(cat.#22-26-640-3)
Eppendorf Combitips plus 0.5 ml (cat.#22-49-604-2)
Beas/as B
Fisher s bz 0as
ERAUVGIE
FACScan & MAC = > &’ = — % (Becton Dickinson (800)448-2347)
HDHWNIMD 7 v —H A h A —%(Coulter Epics XL, B-D FACScalibur, %%)
ET—HBa B a—4
H2% 150 A
Beckman . |15 045
S A~



RNVT 7 A« IFH—
ESlEL T
Xy V7L —Tav
FACScan (34% H Becton-Dickinson calbrite beads
(Becton-Dickinson cat# 340486) % Fi»C File-Comp #1795 Z &,
D7 v —HA A= b 552 OMAFNAE > TRIEZATO Z &
R FIH

B

AxX &

1. FBRImIE 2 fifo L L <TRTT 5,
~A 7 EREICKNTE 5 L) ICHEFEZIRY 100 11 Dl % 53 1E
UL & B 2202 T 28PSI, 10 4y L,

2. 6X50mm H T AF 2—T1CFES5EEL,
1%&=NHS : Eft bijE EtEar he—11)
2%=NHS : —/t b (&= hr—12)
3%=NHS : 7—/Vtt= bo—u
A F LI - BERIR

DT
96 V=)L N LA IEFEIRD,
7 =/ A1=NHS : EF bt MK (Efar ho— 1)
7 )b A2=NHS : 7—/L 't i (EE=ar he—L2)
7 /L A3=NHS : 77—V BtEa > b —v
U x b A4 LIRS - BE R
E— ANERIRETHETRLT v 7 A« IFxFH—TLIBEES,
Eppendorf i#fit £ k&2 > TEF 2 —7 /7 = /LT Classl LV H
HWNE Classll B — XK 541 209 71ET 5,
HEE : Gilson & 2 WEFRIFEOERE Ny hZHWTH RV, F£70,
Classl & Classll B — X% H LN UOREEDLE T, ZORE 10,1
ERTF 2—T 7 2 UIHELTE XV,

5. Gilson Xy hZHW Tz hr—/viiiEd 2 WIXEE Mg % 27
KFa—T (=N L7T) FeAEBRLT v 7 AL, =i - BEETC

A X aX—T a3,
7. P T NOWE



10.

11.

12.

HTAF a—7 (2][H])
a. 400 1 1 @ One Lambda flow beads wash buffer /xR /LT v 7 A,
b. 6,000rpm1 77 Fisher B i L8 Tl
c. TNV EFZRE (BE—X2R->TLEDLRNWEIITHER) .
d. RREEMEZR RV IRT,
96 7 =/ LA (3[F])
a. 75 11 ® One Lambda flow beads wash buffer #4577 = /LIZHNZ 5,
Eppendorf #ft &> NI /LT T ¥ o RNV T X T H—%4EH LT
GE
b. "L AZHRNT v 7 AL TE—X 2 XEMTDH (V= /LET
buffer N FNRLDE[TZHO N LA 2 — /)L ThHNRN—F5) |
c. 5275l D buffer 457 = VITINZ 5,
HEE : buffer NIIZRLBRDIHLDOTZ ZTIEEANLT v 7 ALV,
d. B N—% LT Beckman H _EiE.Dgs T 900G3 4rfd] 7 L —F 4
Tzl
e. MUAZHEEEORNADIY L, “flick” TRGEEZRET D,
flick : > —vZ4 L, LA Z EAENL TRSICFEORAT Y T %
EOETORY REEXRET D, LA Z TRESICLIEELETAT
NR=N—=ZF D FITEEZ T 2 VITERE S T2 K 2 B0 BR<,
f. HFEIN=LE—=XDNLy 2T VRLT v 7 A,
Bt b FITC ki (IgG 7> IeM) 20 11 &% 7 = L4 TE,
LA ZRNT Y 7 AL TR - BT T 30 A v Fax—a 0,
£ One Lambda flow beads wash buffer Z /2 H"/LV7 v 7 &,
F=2—7 :200ul
MoA 275 ul MABRNVT v 7 A LTHE T5ul,
NNVTFF X RNV ERy = a o THRIKZ U = /LD 6x50 mm A 7
AT 2—TIZHET,
HE - VU7 HTEBIZRY AL 1 % /R T RV LT VT B REERT
[ E 4 CITfRE L 24 RFRILAINICHY AT 2 &, [EEIZIT flow beads
wash buffer & 1 %/ X7 KV AT LT & REHEERELTHNWS
k% 7 m—H% A A —=ZIZVIADHERIZZNTE T, BEHIE
fEl & DBEFRIC K> THEAR DD, EAMFEIIFA T Th D



EE : LLFIE BD FACScan & Macintosh/CELLQuest @ 728 O — i)
REMETETH D, OS2 N 256 THRBETH 5725, FEER
(REE AR Z B IALeATIZHEfR - BOEIEHE X TWRITIUEZR B,
FACScan ACQUISITION & fi##r

138. 7u—%A bA=FZEHL, BFEOAT T ALFr T L —
VarueFEmT L,

14. CELLQuest 3.5 EiF 5,

15. 7u—bE—= AWMV IAHLBEESCSLETS Uty b7 v T HEiEz <,



NHS negative control
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R6= region gate for control
beads

Histogram Statistics

Log Data Units: Channel Values

Sample ID: CLASS | /1l LOT# Patient ID: CONTROL BDS LOT #:
Acquisition Date: 30-May-00 Gate: G4

Gated Events: 9850

X Parameter: FL1-H (Log)

Total Events: 15882

Events % Gated % Total Median Peak Ch

Marker Left, Right

9850 100.00 62.02 364.00 353
9680 98.27 60.95 363.00 353

Histogram Statistics

Log Data Units: Channel Values

Sample ID: CLASS I/ Il LOT# Patient ID: CONTROL BDS LOT #:
Acquisition Date: 30-May-00 Gate: G5

Gated Events: 3954

X Parameter: FL1-H (Log)

Total Events: 15882

Events % Gated % Total Median Peak Ch

3954 100.00 2490 476.00 470
3917 99.06 24.66 476.00 470

16. B —XDOH A AN/NENO THif EICFE R S 57291214, Insrument
setting Z @72 b DIZT HHMLENRNH 5,
FSC detector voltage % E00 725 E01 IZEH 45,
SSC detector mode % LIN 75 LOG IZZEH ¥ 5,
SSC detector voltage % 250 & 5\ % FSC/SSC dot plot (2 &™— X723



FREND LR DETTT S,
R1 77— W Event #t% 15,000 ([ZEET Do
Channel value # LOG 2R ET 5,

17. T—H&EKMNT D7 3V —E1ED LRiTE DT 5,

18. by MYy THEEZYVER, B br—ATF -T2y L,
E— X ZEY ATe, ELWEEIZR > TWHE 0 E 9%, FSC/SSC &
FSC/FL2 @ dot plot Hjfi C gate PNIZ ClassI, ClassIl B — X3 E -
TWAH N THERT 2 (Fig.l) ., BBy ha— R setup 7 —4# £ T
ELLSBRESH TV, gate & FEBI L EIL720, setting 7 —
% % Comp file IZERfF L T 6, = b — /L2 H0 iAte,

R1 Classl (FHFMRIDEM) & ClassIl (ZZRIDER) W7 % G TepElk
R2 Classl O &% 7 TefiEik
R3 ClassIl @ &% & F e fEI

19. BEtE=y be—n 20 iAATE S Classl, ClassIl Dt X s 77 AZfz

P~ —T—%HET D, —EHELTLOL~Y—I—ZE I TITHRED

B0 IARZIT D,
20. dot plot, histogram., #itT —# I L OEBEEHZ & Teuf 24 FHI
3% (Fig.1l) .

21. VIEOHFETEBIRZHLY RS T OBzt = o b e —)L BT
£ L72 M1 region 288 L7722V, UV IAZE T, M1 region OAtlZ
B O/ B — XE 28 7278 region M2) ZRXET 5, [HER) O

Bt B — XM Ic oW T ok 22 Bo = b

22. @y bur—VERREE HEOMEZ 2T 5,

(SRS

flow beads screening assay CIiZ%PRA IZEFHICEHIND, Btz b
B/l L TE— RN 7 F LTS EWV D 2 EiE, FLEBHES LEn
TR Lo THRIESNIZZ L2 LT\ D, ZOREET&A ~ #7225 HLA
PURN a—T 4 VT ENTEE—ART =L ENTWHTD, &bDEe— XXt
THMOE—ANHIZT 7 F LIz THULZENIEEEETH D, %PRA 13X Classl
5 L ClassIl @ histogram TEfEEE (M2 marker ) (2 gate Sz B —
ADN= T =VICL > TRIES D, ZONN—FY MIt A NI T LDHE
AT =% & L TREBREZICHR SN S, B hidoorvne—227 ) —=7



FEROMHT L RITHEAM TH L RETH D, PIEPRE—XITHALZDOT vt
K% FITC THEEF#HL., R L 7o —HY A A M) —ETE—XDE—27 )
T M B, kA BRSSO & B2 0 EEEROR RIIER 2 b o
ERLEDLEMRRN, HOHBFITEEE X LG — AR T o X D L XX
b, —h., BlOEFIZTOTNCT 7 b T2 0HTEBRICITENE e —XDEMH
ERBUDME NI, S HICHEZIRILIEDLDIE, duREEIZL 2D LT
v NEFTTALDEMIZE A NT TN T T HEBEEDHFIETH D, 1Tox
D LRtk MO RKBIBRN K D IRBRE OHEITIE. F OREROMIRIZI
RERAMETH D, LLTIC flow beads A7 U —=2 ZICBWCHA DS EILR
% X5 I F il ERE T D,

LR FEEEScHD (K2) , TOBREFEDOE AN T AFH—-E—27 T
fettay ba— L R BEITE Y M1 marker WICHERILE > T 5, BT E
—v =Mt ar b= X0 L ESHICTNDAGENH L0, 030 2k
ERIRT RETH D, ZORKRITEERETOZ T RERREEa ha—
NEDbEOHMERNZ EICLD BN, #ITREEa S Fr—LOE X |
TILERBICE =7 DFEFE TV 7 b TH2LTHD,

HF %3 124
IE H
=3 |
w3 ||||
= [ 1
3 .
° 1w
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1] 200 400 600 300 1000
FL1H

X 2. PRAO%DEEY 7 v

LA NS TLADOE =7 356N EZRL TSN FHOE—7 @M M1
marker WIZILE > TE Y | @2tk — XL &L — KL TWDHITH D (M3),
DX BIRE RN T DI E T L REORER A, FRCE—2 ORRO
AT THD, ZLTENICEDE T Y N T TA U ERET D,
BERDOIZZOL I RBEOLEE, X I RBENEWNEDIINNy I TTT
Nb @< 2D OMER O v — 27 23 fatE M1 marker OSMINZ > 7 h 3 58
MAHD, By bAT7 T4 VORECITEETHLENDHS (K4) , 20X
A T OREFOYE, BRBHEERO Y —7 OB X 5122, M 71k



Eie (3) EFERTH D,

HF3M1 008
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3. EOEA NI T AIE—AORZHIIRMET (F1v—7r) —HIAI
Y7 RLTWD (B2, HE3IE—2) , T2k 2H 2 v— 27 032 M1 marker N
WCINES>TWEELTHLELIE—7 EIZHLNIIN T Bt EE 2 5
Thb, HOEANTT NI marker (M2) 23fabt b — XM & i E7

S TW5,

HFXh3.097
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N
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D,
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HF¥h2. 110

[
oo
—

Counts

400
FL1H

1] 200

||||||||||||



X 5. GHEEEOE A N T A (M2E57) . BHEERITE2IREER NS &
7 RLTWS,

L& 2 VITHIE S =2 o & X LT BRI Z T T 5 BRIIEE T R&ETH
5 (¥6) . ZOXHRGE. FRCMIEICEENE LT TV 255 IIER#EY)
RIEREBLSGEN DD, MEOEWMBIENFERIZED X O 2852 52 )
AFATIEH D05, ME O = & JTBEMEDORRKE & 22 0155, Bk E fEE O
LTHBRTXETHD,

HF k43,094

SSCH

U 200 400 600 800 1000
FSCH

X 6. fMENRa X I LeBiRo 7 e v b (R4 f8I)

BRI

BRro, BEREOPICEEEa Yy hae—LoEMEY L HEICY7 b T5HO
LD, EANTTAFH-E—7 ThHY B —XKHEO HLA HUJi & Kt L2t
KizL2boTidhnwWetEZ N5, ZAREAIZIL, One Lambda tho =
fep— =X HWLEAHARGENRDL, ZOa s hr—LE— XX
Classl. Classll B —XERIUTT v 7 AE—XT HLA $iflia—L T
e, Rbvice hiET7 VT I (HSA) BNa—LE&nTnws, v bha—
)L B — X% 7= FlowPRA bead protocol DZVEIZLL N D@ Y Th 5,

-- Classl/Classll B — X% 5T AF o — 7|7 = )LIT4H 1,
—~ayha—LE—ZXDAST-Fa—T52 L ARNVT T A,
—ayha—bE—X1pul ZKTF a2a—T17 = W51,

LA, A v Fax—T g UL BEE. FITC ARk O EF IIEEEO T
NELZTE S o

--FACScan HEY iAZ - fEATEIEIZX 1 & FER, 7272 L=as he—L b —X4
% gate T& % &L 912 FSC/FL2 doto plot FiZ R6 resion #fH1INz 5, £7=.
HLA $rRHUKIC L 2 b D TIEARL B—XHED FITC KN AR TX 5L 91T



arhep—E—XHE AN T LEMITNZD,

oy ha—)LE—XDt XA M TAZEM D b —/LH M1 marker & FoR
L. ZHUIMOBIKROBZ A LIS 02 &, TS O marker [TIAE,
~BEEREKTZOE A N T AREHEa Y br— L XD EICY T B LTV
DHERRT D 2 &,
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=£ e NSA CONTROL BEADS
87 sty . _ CNTREDS.001
8_ ¢ = 4
go [= u
o2 n
¥ 2 :ﬂ
o_: Ou')-_| F ! M1
3 1 Il.
A o 4/ LTI 1
= X \ o -
0 200 400 600 200 1000 0 200 400 600 800 1000
FSCH FL1H

~EERETa PR E—RXOE—7 BT R LTWAEAIL, FITC 30k

IZ2&EHv 7 FTHY, non-HLA WFDOEEREEDLIN D, Hii K2 il $ 2K,

B T2 v I = DEET T P LTV AEEREIIINGD I EHE

BT HMENH S, 22 b —LE— X non"HLA K+ DB EIZ L > Ty 7 b

LTCWTH,ZNLL BT Classl/ClassII E— X177 F L TWAH 551213, HLA

PURPUASUGDFEE THH Z L2 RATEMLERH D,

2B 3R
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