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Enzymes and Chemicals:
Reference Lab Case Studies

« What are the commonly used enzymes and
chemicals in blood banking?

= What are their mechanisms of action?

= How do they help us identify antibodies?
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Sulfhydryl Reagents

= Dithiothreitol (DTT), 2-aminoethylisothiouronium (AET),
2-mercapto-ethanol (2-ME)

= Cleave disulfide bonds between cysteine amino acids
= Destroy (or weaken) KEL, YT, LU, KN, LW, JMH, IN antigens, CD38
= Disrupt IgM intermolecular disulfide bonds
= Treated RBCs- useful in dispersing autoagglutination

= Treated serum/plasma- used to reduce or eliminate IgM
reacting antibodies
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Ficin/Papain

= Proteolytic enzymes derived from plant sources, are cysteine
endoproteases

= Cleave glycoproteins of sialic acid on the red blood cell surface altering the
surface charge on the cell, reducing the zeta potential

= Denatures some blood group antigens and makes others more accessible
= Enhance adsorptive capacity of RBCs

M, N; Fy2, Fy?; Ch/Rg; XG; S,s; YT Rh system; Le?, LeP; P1;
Bpa; IN; JMH; Jka, Jkb; Vel; I

A
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Trypsin

= Proteolytic enzyme

Serine protease that cleaves peptide chains, mainly at
the carboxyl side of the amino acids lysine or arginine

Removes sialic acid from surface of red blood cell leading to
altered surface charge

Causes denaturation of some antigens and increased
accessibility of others

Lysine or

Arginine
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Case Study 1

Previous anti-H in a para-Bombay autologous donor

= Donor currently pregnant, unit to be frozen in case transfusion
needed during delivery

= ABO “discrepancy” and positive antibody screen need to be
resolved so unit can be frozen
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Case Study 1 - Anti-H

Bombay O, Phenotype Para-Bombay

Rare autosomal recessive - Red cells lack serologically
phenotype detectable levels of H antigen
Homozygous for non-functioning = Inherited at least one functional
FUT1 and FUTZ2 genes secretor gene, leading to small
Results in absence of H, A, amount of H, A and/or B antigens
and/or B antigens on RBCs and In plasma/secretions

In secretions - Weak reactions with anti-A/anti-
Type as Group O, Aby screen B

using O cells will be positive - Blood types reported as A, By,

Clinically significant, usually IgM Aby,
= Clinically significant but generally
of lower titer

+ American )
LW, Red Cross



+

Case Study 1 — Anti-H

= Use allogeneic adsorbed plasma to resolve ABO
= Antibody screen is negative with addition of 0.01M DTT, but

addition of DTT to plasma will denature any IgM reacting
antibodies, so alternate methods may be needed if suspecting
additional alloantibodies known to be IgM
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Case Study 1 — Anti-H

= H negative cells frozen in liquid nitrogen were thawed and tested
= Allogeneic adsorption performed to rule out anti-K

- Patient recently delivered and did not need any RBC
transfusions
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Case Study 2

- Patient FE is a 69 year old female, currently diagnosed
with tracheal stenosis, hgb of 7.2, going to surgery
STAT

= Multiple red cell transfusions, most recent was 13 days
prior to current sample

= History of a cold autoantibody identified <2 weeks ago

no underlying alloantibodies found after allogeneic
adsorption

= 3 of 4 crossmatches were compatible using tube
prewarm technique
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= Current sample

= Microscopic reactions using neat plasma at LISS/IAT with 7 of
8 cells tested, negative DAT, negative autocontrol

= RESt adsorption fails to remove reactivity, prewarm tube
crossmatches are all still microscopically positive

Case Study 2
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Current sample

out except anti-S

Case Study 2

Allogeneic adsorption at 4 C appears successful, everything is ruled

BUT, patient types S positive serologically and autocontrol/DAT are
negative ruling out the presence of autoanti-S
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Case Study 2

= Treated and untreated allogeneic cells for adsorption
were tried with no apparent difference in reactivity

= Now what?

= Do titer
= Test serum with treated reagent cells: DTT, trypsin and
ficin/papain
Titration
o | Anti- |Pnase | 1 | 2 | 4 | 8 | 16 | 32 | 64 | 128 | 256 [ 512 | 1026 ;\epg-l Titer | Score
wo'
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Case Study 2

= 0.2M DTT treatment failed to remove reactivity

= Cells treated with Ficin and Trypsin are all negative
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Case Study 2

Ficin/Papain Trypsin 200mM DTT Possible specificity

Negative Negative Positive Bp?; Ch/Rg; XG; M, N, En?TS;
Ge2,Ge4

= Chido/Rodgers Blood Group System

Not true blood group antigens. Located on the fourth
component of complement (C4d)

= Adsorbed onto RBC membrane from plasma

= Clinically insignificant antibodies but have broad reactivity
that can cause confusing serological results
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Case Study 2

= |dentifying and characterizing Ch/Rg antibodies
= Test with Ch/Rg negative cells
= Test with C4 coated RBCs
= Type for Ch/Rg antigens using hemagglutination inhibition

Additional
Antigens

| =
| o
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2
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Case Study 2

C4 coated adsorptions

= Trace amounts of C4 normally found on ﬂ?‘“‘t oh|
RBCs, Ieacllling to weak reactions with Untreatid Combral :;‘:}; _i-r_
reagent cells |

J | . ol o

= Reagent red cells are coated with P
excess C4b or C4d by incubating with Li S
pooled normal serum (source of | rr 0] |0
complement) in a sucrose solution |

- Direct agglutination can be observed O e @
with Ch/Rg antibodies when incubated o e
with coated cells | C4 couded cells  er| b7

- Coated cells can also be used to adsorb [ A
anti-Ch or anti-Rg from plasma/serum s 3

= Patient sample reacted strongly with C4 — 2 M
coated allogeneic cells
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Case Study 2
Typing for Ch/Rg by Hemagglutination Inhibition

= Direct cell typing for Ch/Rg antigens is not reliable, antigen strength is
variable and may lead to false negatives

= To determine patient’s phenotype, necessary to demonstrate presence
or absence of the antigen in the serum

Positive control | Negative control | Saline control Interpretation

Negative Negative Positive Positive Rodgers Positive
Positive Negative Positive Positive Rodgers Negative
Any Positive Any Any Invalid
Any Any Negative Any Invalid
Any Any Any Negative Invalid
Results:
Positive Negative Positive Positive Rodgers Negative
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Case Study 2 - HTLA-like Antibody

Patient was discharged before antibody ID was
completed

All common clinically significant antibodies were ruled
out using a combination of trypsin treated RBCs, ficin
treated RBCs, Rg- neat cells, and 1 non-reactive neat
reagent cell at LISS/IAT

Previous cold autoantibody not detected

Incompatible units recommended for transfusion
HTLAs = ®
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Case Study 3

- Patient ST is a 73 year old caucasian female
diagnosed with UTI/flu

= 9.3 Hgb, no transfusion required
= No known RBC antibodies

= Transfused within the past 3 months, unknown
pregnancy history

= Hospital reports that all cells are positive in
PEG and Gel except auto control.
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Case Study 3

= [nitial results: Negative DAT, panel and screen
all positive at PEG and LISS IAT with a
negative autocontrol

- Cold screen negative
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Case Study 3

= Next steps with this pattern of reactivity

= Run phenotypically similar cell to determine if there are multiple
alloantibodies or an antibody to high frequency antigen
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Case Study 3

200mM DTT Possible specificity

Positive Positive Negative LW, KEL
Positive Positive Weak CROM
Variable Positive Weak or Negative |YT
z{e_‘- i D'\_xf Kid.L("_-‘.w P . MN_ Lut | X
K K|IJ|J|F|F|J|J|L|L LILIX Additional
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Case Study 3 — Anti-Yt2

= The YT blood group system

= Two allele system, no inherited Yt(a-b-) individuals have
been identified.

= YT antigens are found within the enzyme

acetylcholinesterase. The function of this enzyme on RBC
membranes is unknown.

= Occurrence of Yt antigen is >99.8% in most populations

= Clinical significance of anti-Yt2 is variable, antigen negative %ﬂ

units may not be required
plclelc|lel |l |v|m|n]|s|s |t |t [P |Le ||k [k |3|F|FR || n Z*i ;S:
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Conclusions

Enzymes and chemicals are invaluable in a
reference blood bank

« Remove strong IgM reactivity to look for
underlying IgG alloantibodies

= Narrow down suspects in suspected high
frequency antibody identifications

= |dentify and characterize HTLA-like antibodies

= Rule out alloantibodies in complex antibody
identifications
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