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Introduction Introduction (continued) Methods (continued) Results (continued)
The discovery of the ABO-blood system by Karl Landsteiner The incorporation of the A- and H-genes was achieved Diagram 4 Expression Pattern in Gel Electrophoresis of A and H-genes in 4 Tissues of 4 Transgenic Mouse Lines
n 190_1 madg the medical world aware of the cause of through lentiviral transgenesis. Four transgenic mice were e The Polymerase Chain Reaction (PCR) Transgenic
IrEgE0l=s Eng) WIS [PrEEEeses O 010es] (Mo Ent o bred with non-transgenic mice. The resulting offspring was P — amplifies the amount of DNA to increase Its Mouse Line DNA Type
relevantly, organ transplantation.[l] Since ABO-incompatible then screened for the presence human transgenes A and H in utility and visibility. The cDNA (water Is the Plasmid Water
IrEMSBENS [MTELES e EmigEns i e Eefie, & their genome. Successful transgenic mice were bred together negative control while a plasmid containing Spleen Testes (positive) (negative)
SEMEEMEl | NET £5 NPRErEEE Cngl SeepHmeelEe] for several generations to produce pups with increased purity the target genes is the positive control) is Control Control
sefieteeln” till) @ierelly o WiATE) s (Sl psisss Xl Jue IS il and stability of the transgenes in their genome. After several added to gene specific primers, dNTPs, a A H A H A H A H
AMEES TS M Ggein el resilit M 1S e, Lty inese rounds of breeding, the West lab now has four stable lines of reaction buffer, and Taq DNA polymerase, n
SIEIMEENEES, WEOHIECPEIRE Ciigel GEMETIEES [PosE transgenic mice. The tissues used in this project were derived and Is then heated In cycles of varying . .
dangerous risks to the recipients \_/veII-belng; therefore, from second and third filial transgenic mice. temperatures. At 94°C, the cDNA is "
doctors all over the globe avoid this type of procedure. denatured; at 56°C, the primers bind to the
Recipient | ABO-antigen | Antibodies Compatible Incompatible Diagram 2 single-stranded cDNA; at 72°C, the DNA M
ABO-blood | present: produced: organ donor organ donor polymerase synthesizes the Legend: - denotes no expression; + denotes weak expression; ++ denotes average expression; +++ denotes strong expression
type: blood groups: | blood groups: Stud male complementary strand of DNA. With each
O — anti-A, anti-B | O A, B,AB cycle, the amount of DNA is doubled. From the gel results, it is clear that the A-gene is expressed in all the tissues of all four lines (*the
lack of expression for line 4 liver and heart was likely due to human error; it has been shown in
A A anti-B O,A B, AB dnil W=l . . . repeated tests that the A-gene is indeed expressed in all four tissues of line 4). However, the H-gene
: - = N\ Microinject eggs | Gel electrophoresis examines Diagram 5 seems to be expressed onlv in the testes of three of the transaenic mouse lines
B B anti-A O, A A, AB ST e ooz with lentiviral vector 4 the PCR products of the A- and P y J '
AB A, B — 0,A,B,AB |— T-5g(;naeséé)geelargdaqrerigsallzgtate Immunohistochemistry staining:
11"Landsteiner, Karl.” Encyclopzedia Brtannica. 2008, Encyclopiedia Brtannica Onine. o "ﬂf;;:egg%?;%nz E'DT,OA\ bguﬁ:er separates the DNA Several diiferent types of mouse tissues were obtained for iImmunochemistry staining; a negative
e | B . | of interest by molecular size. non-transgenic mouse control was tested in addition to a line of the transgenic mouse. Yellow-
Meanwhile, many patients on lengthy waiting lists have died " " " " . Added ethidium bromide binds brown agglutination from the lectin binding to the A antigen signifies that the A antigen Is present.
because of organ shortage and many ABO-incompatible S £ B : Ny sy
organs have gone to waste. In 2001, Dr. Lori West made a SN AN RN e Nydweds Ty LT ultraviolet light so that the DNA
significant advance in attempting to remedy this problem by = L Gq pups in the gel can be visualized. The
successfully performing ABO-incompatible heart transplants PCR products are loaded into
In Infants.|ii] It iIs known that the initial success of the Isolate tail ] oo Mhr M1 M2 M3 M4 wells in the gel and a voltage is
transplants was due to the lack of antibody development in ONAfor PCR oo applied in the electrophoresis
Infants, but the maintenance of the transplants as the X Anayzs PCA producis = | Tansgene ONA chamber. After the samples
patients aged was surprising. The immunological mechanism . _ travel a sufficient distance. the
by which this occurred was, and remains, a puzzle. The field S oot gel is placed under UV Iigt’1t and
of applications is vast — a similar situation induced in adult ‘ _ photographed. Bands appear if
patients could save many lives and resources. SEel e the transgenes are expressed.
However, first, a method needs to be developed to ascertain For immunohistochemistry staining, thin, frozen sections of transgenic mouse . . . .
the mechanism of ABO-incompatible transplantation tissues are labelled with lectin from Helix pomatia, an enzyme-conjugated Fig. 1, taken from the testes of non-transgenic Fg. 2, taken from the testes of a line of
tolerance. Since the risk and moral implications of human Aims protein, that agglutinates with human A antigen. A light brown colour on the ;nnciitéseencigr;ttl;zlérs]F%V\{Eenf[Ji;%gelutlnatlon ~the A gﬁt?sgre]?éc Teosuesnet’i;ﬁﬁ\é\';:sgugelu“nanon —the A
IS ES @EMSE, €1 EIED O] [ SESTEIRE, A imelse Although both transgenes were transferred into the genome of sections indicates the presence of the A antigen. ) P |
model is chosen for its versatility and accessibility. The ABO- . . . . . . . . N
blood system is not present in the mouse: to make the model the four transgenic mouse lines, their expression pattern in HO\_/vever, a!l the othe_r tlssue_s of the transgenic mouse tested n_egatl_ve (no agglutination) for the A
functional. two of the human ABO-blood aroun aenes. A- and different organs had not yet been characterized. Moreover, the antigen. This is consistent Wlt_h the gel electrophoresis results, in whlch only the tes.tes expressed
’ : S ’ presence of the A antigen was not confirmed R both A and H-genes. Theoretically, both genes are necessary for A antigen synthesis.
H-genes, were transferred into the mice. The H-gene | esults J Y, J y gen sy
produces an enzyme that modifies carbohydrates into the This project focuses on evaluating the expression pattern of A-
precursor molecule for the blood group antigens; the A-gene and H- genes in four tissues of the four transgenic mouse lines. Gel electrophoresis: ) )
produces an enzyme that modifies this carbohydrate into the ) i I . o Summary and Future Directions
A-antigen. Despite that the B-antigen’s absence in the model, e eXPression o the agtua Hman Biooc pre ACIIYEN Th fth : e YT [5fia : | : luat
which renders it an incomplete representation of the ABO- tested through immunohistochemistry staining. e outcomes of t ese experlments, ranging from molecular biology to immunology, gives an eva uation
of the double transgenic mice. The A-gene is expressed in all four tissues of the four transgenic mouse

blood system, the A-antigen alone is sufficient for

] . . ] ) lines. However, the lack of expression of the H transgene in all but one tissue type of three lines signifies
experiments involving ABO-incompatible transplants as the P g yp 9

that it was not successfully transcribed. The detection of the A antigen only in the testes of a line of the

e EEENS CREELE [ W1 SEmS MEraeh: Methods transgenic mice using immunohistochemistry staining indicates the need for the presence of both
e b - - - transgenes for A antigen production, as the testes is the only tissue in which A and H-genes are
15;344(11):793°600. RNA Isolation — mouse tissues (liver, heart, spleen, testes) 9 4 Th 'dg P hides b ! he th cal model ?b' hesis of 1 F-genes
Diagram 1 are collected and homogenized in TriZol solution. Chloroform figprestse ﬁT |ster| te}]ncz a It €S ty tbe : eorettlcalm.o €l o |osyn; tESIS 0 Afanttlﬁen N mice. Hfowever,
Human ABH histo-blood group antigen synthesis pathway is used to separate the phases, and RNA is precipitated from it is not sufficient for the A antigen to be present only in one organ of the mice for the purposes o

the agueous phase using isopropanol. After centrifugation establishing a mouse model for ABO-incompatibility organ transplantation.

the RNA, now visible as a pellet, is washed with ethanol and
re-suspended in water.

Galp1-3GIcNACP1-

H Antigen Precursor
= N-acetyl lactosamine

Based on these findings, it is therefore necessary to utilize an alternative strategy to obtain H-gene
expression in order to perfect an animal model for ABO-incompatible organ transplants. Currently, the
most plausible idea is to import previously characterized H-gene transgenic mice and breed them with the
transgenic mice we developed. The offspring should express both genes strongly, in all organs. Thus the
mouse model would be complete.

Diagram 3

After the RNA is treated with

-1,2-fucosyl transferase
. Y DNase (an enzyme that

(H-Transferase Enzyme)

removes DNA contamination), [E&¥ mRNA 3 . _ _ _ _ _ _
_ If the biosynthetic pathway complementary DNA (cDNA) The next step in this project Woulq be to dete_rmlr_le the mecha_nlsm by wh|ch ABO_-lncompatlbIe_organ
H Antigen stops here, the organism is synthesized. The transcribed i Anneal primer transplant tolerance could be achieved. The implications of this accomplishment in the future will be
Galp1-3GIcNAcpI- would be blood type O RNA (mRNA) is the target; . momentous, as many more lives will be saved.
Fuc (le-2 oligo-dT primers are used to T W
a-1,3-N-acetylgalactos- bind specifically to the poly-A JILIL
aminyltransferase a-1,3-galactosyltransferase tail found only in MRNA. The Reverse transcriptase AC k N OWl ed g emen tS
(A-Transferase Enzyme) (B-Transferase Enzyme) enzyme reverse . Thank you to Dr. Lori West for giving me this great opportunity to garner university-level biology lab
transcriptase uses this primer | experience. Thanks to Frank Fan, Heather Wilson, Thuraya Saab, Kim Derkatz, as well as to all the
Ga'NAC'“l’?"Ga'Bl'?iGICNACBl' Ga"“1|3'Ga'B1'3GICNACBI' to start construction of the L L s wonderful people at West Lab for your expertise, hospitality and encouragement. | could not have done
Fuc al-2 Fuc al-2 cDNA by incorporating RN;IZEA | . | | this without you!
If the biosynthetic pathw:\'A\nug:t]he biosynthetic pai:;tlgen If the biosynthetic pathway ?olelgiénsl;cggcrﬁg:grg;pnﬁgfy?c?ttflz . The presenpe of b.anks along each COIumn ST gel S .that e gEe 2 Graphic References
stops her)(;, the organismy _produces both A_and B stops here, the organism MRNA template. expressed In the tissue of J_[hat transgenic mouse line. The brlghter the band, the Diagram 1 is courtesy of Xiaohu Fan; Diagram 2 i§ courtesy of ; Diagram 3.is courtesy
would be blood type A antigens, the organism would would be blood type B stronger the gene expression. of ; Diagram 4 is courtesy of ; Diagram 5

be blood type AB is courtesy of
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