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Gene Therapy of B3-Thalassemia

— Ryszard Kole and Saovaros Svasti
University of North Carolina, USA

#

Introduction

B-thalassemia, a hereditary anaemia caused by defects
in the B-globin gene, is one of the most common genetic
disorders in mankind. It affects populations in South
East Europe, Middle East, China, Indian subcontinent
and regions of South East Asia. Since the gene for 0-
globin was one of the first cloned human genes there
was early expectation that thalassemia and sickle cell
anaemia will be the first disorders cured by the modern
methods of molecular biology. Since cloning of the 3-
globin gene tremendous progress was made in our
understanding of the genetic nature and pathological
mechanisms of the disease yet still more needs to be
done before thalassemia is finally conquered.

The only cure now available for thalassemia is bone
marrow transplantation. This treatment is limited by the
scarcity of suitably matched donors and facilities and
the high cost of the procedure. Moreover, even when
available bone marrow transplantations carry significant
risks. Thus, there is a need for other approaches, which
even if not permanently cure the disease, lead to survival
and improved quality of life of thalassemia patients.

Current treatment of severe thalassemia consists of
regular, life-long blood transfusions. This procedure
requires hospital visits and needs to be combined with
iron chelation therapy, particularly bothersome for
young patients (2). Although transfusions are not
entirely satisfactory they did make a dramatic difference
in the medical treatment of thalassemia. Nevertheless,
faced with the above difficulties, the scientific
community pursued a number of experimental
approaches with goal to improve existing treatments.
Recent progress in these efforts, particularly in gene
therapy, gives reasons to be optimistic that better
treatments for thalassemia will be found.

Gene Replacement Therapy

Since human B-globin gene is small (approximately
1500 nucleotides) it was expected that replacing a

defective gene with the correct one would be relatively
easy. However, it was found that expression of the B-
globin gene is tightly regulated by a very large locus
control region (LCR) and that available methods did
not allow delivery of such a large fragment of DNA to
the cells. Fortunately progress was made in both areas.
The essential elements of the LCR were identified
allowing removal of non-essential ones and reduction
in the size of the construct required for proper expression
of B-globin. In addition, vectors that accept large
fragments of DNA were obtained. The next hurdle,
delivery of the constructs so that long term, appropriately
regulated expression of B-globin can be effected in VIVO,
was overcome by development of the vectors based on
retroviruses and lentiviruses. Lentiviral vectors are
particularly useful because they integrate into the
genomes of haematopoietic stem cells. These
accomplishments set the stage for recent experiments
that showed the value of B-globin gene replacement in
a mouse model of thalassemia.

Sadelain and his co-workers developed transgenic mice
that model thalassemia major or Cooley’s anaemia.
These mice exhibit pronounced anaemia with
haemoglobin levels of 2-4 g/dL, splenomegaly and other
symptoms typical of severe thalassemia. Fetal liver cells,
a source of haematopoietic stem cells, were treated ex-
vivo with lentiviral constructs that express normal
human B-globin and re-injected intravenously into the
irradiated female recipients, establishing bone marrow
chimeras. Remarkably, the levels of haemoglobin in the
blood cells of most treated animals rose up to 12 g/dL
of haemoglobin consisting of murine alpha-globin and
human B-globin subunits. Other pathologic indices also
improved and remained at close to normal range fora
period of 8 months. These results indicate that the
lentiviral delivery of the B-globin gene provide effective
therapy, even in severe cases of thalassemia. It should
be noted that the procedure, treatment-of isolated stem
cells and re-injection of the cells to the irradiated patient,
is complex and in clinical application would require
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facilities similar to those needed for bone marrow
transplantation.

RNA Repair Therapy

In this laboratory we are developing a form of gene
therapy that, although not applicable to all types of
B-thalassemia, is simpler than gene replacement and
promises direct treatment of thalassemia patients with
antisense oligonucleotides. Antisense oligonucleotides
do not require delivery vectors and can be used as drugs
administered by injections and possibly orally.

Although B-thalassemia is caused by close to 200
mutations affecting expression of the B-globin gene, only
10 mutations are responsible for the majority of cases
worldwide. Among those, some of the most frequent
mutations cause aberrant splicing of the pre-mRNA
transcribed from the defective human f-globin gene.
Our recent work focused on intron 2 mutations IVS2-
654 (C>T), IVS2-745 (C>G) and IVS2-705 (T>G).
These mutations activate aberrant splice sites within the
intron, leading to inclusion of the intron fragment in
the spliced mRNA. Inclusion of this fragment prevents
proper translation of the resulting spliced mRNA,
decreasing the levels of B-globin and in consequence of
haemoglobin, leading to thalassemia. Work in this
laboratory has shown that blocking the aberrant splice

-

sites with antisense oligonucleotides forced the splicing
machinery to reselect the existing correct splice sites,
restoring the correct splicing pattern (Fig. 1). The
correction of splicing of thalassemic B-globin pre-
mRNA was accomplished in cell free extracts, in cell
lines stably expressing the mutated -globin gene, and
in erythroid mononuclear cells isolated from peripheral
blood of B-thalassemia patients.

The correction in erythroid cells from human patients
has been achieved with the application of morpholino
oligonucleotides. This type of oligonucleotide is
resistant to nucleases and binds strongly to its
complementary sequence within the target pre-mRNA.
Because its backbone lacks negative charges present on
inter-nucleotide linkages of DNA or RNA based
oligonucleotides, its uptake and pharmacokinetic
properties are expected to be different from those of
standard oligonucleotides. We have found that
morpholino oligonucleotides can be effectively
delivered to cultured human primary erythroid cells
from thalassemic patients by methods that temporarily
distort the cell membrane ensuring its permeability to
oligonucleotides. Under these conditions the morpholino
oligonucleotides were more effective in repair of
B-globin pre-mRNA splicing than oligonucleotides with
other backbones.

In more recent work we
succeeded in delivering

¢ +OLIGO

the morpl&olino oligo-
nucleotides to the cul-
tured erythroid cells from
thalassemic patients
without any adjuvant
techniques. At high con-
centrations, the
oligonucleotides restored
correct sphicing and ex-
pression of haemoglobin
to the levels that ap-
proached 80% of normal.
This was accomplished
in erythroid cells from
thalassemic patients with
IVS2-654 and IVS2-745
mutations and in bone
marrow cells from the

pre-mRNA

mRNA
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transgenic mouse model of IVS2-654 thalassemia. Thus,
this oligonucleotide was able to penetrate the erythroid
precursor cell membrane barrier, translocate to the
nucleus and effectively rearrange the splicing machin-
ery so that it reselected the correct splice sites. The
results thus showed that the underlying molecular biol-
ogy mechanisms and techniques operate effectively n
early progenitors of erythroid cells, the very cells that
need to be targeted during treatment of the patients. The
level of correction was high such that if achieved dur-
ing patient treatment it would be of clinical significance.
The fact that bone marrow cells from the mouse model
of IVS2-654 thalassemia responded similarly provided
basis for pre-clinical animal studies now ongoing in this
laboratory.

As pointed out above, the results showed that the
correction of splicing of human B-globin pre-mRNA is
possible in appropriate target erythroid progenitor cells
from thalassemia patients. If effective delivery of the
oligonucleotides to bone marrow, the main site of
erythropoiesis, could be achieved in vivo the procedure
should be successful therapeutically. Thus, we focused
on modifications of the oligonucleotides that improve
their cellular uptake and biodistribution in the mouse
model of thalassemia.

Based on the previous observations, in addition to
morpholino oligonucleotides, we investigated
oligonucleotides with peptide nucleic (PNA) and 2’-O-
methoxy-ethyl (MOE) backbones. The PNA
oligonucleotides are, similarly to morpholinos,
uncharged while MOE oli gonucleotides have negatively
charged phosphorothioate backbone. In addition all three
oligonucleotides were conjugated with positively
charged peptides, e.g., four lysines, or with so called
penetrating peptides tat and ant. This conjugation
conferred positive charges to morpholino and PNA
oligomers and reduced the negative charge of MOE

compounds.
Ed

In vitro experiments showed that treatment of bone

marrow cells from IVS82-654 mouse with peptide-
conjugated morpholino oligonucleotides resulted in very
effective, better than the other two backbones, correction
of pre-mRNA splicing and restoration of haemoglobin
levels close to 100% of normal. These compounds were
used for in vivo experiments.

Intravenous injection of peptide-morpholino conjugates
showed two days-post injection an increase in correctly
spliced B-globin mRNA in bone marrow and in the liver
of 1VS2-654 mouse. More importantly. the peripheral
blood from treated animals also contained correct B-
globin mRNA, the levels of which increased with
additional time and subsequent injections. This indicated
that the treated progenitor cells mature properly and are
released from the bone marrow into circulation. Long-
term experiments are underway and it is anticipated that
under these conditions further accumulation [3-globin
mRNA and haemoglobin will be observed.

In conclusion, the recent results of both, gene
replacement and RNA repair experiments show effective
restoration of haemoglobin expression in vivo Iin two
different mouse models of B-thalassemia. These very

encouraging results set the stage for clinical trials of

these techniques and drugs. Although each of the
approaches has its own complications and limitations
one can be hopeful that improved treatments for
thalassemia will become available in not too distant
future.
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4" National Thalassemia Conference

National Thalassemia Welfare Society organized 4
National Thalassemia Conference in collaboration with
Dept. of Haematology, AIIMS, New Delhi at Jawaharlal
Nehru Auditorium, AIIMS, New Delhi. NTWS had
already organized 3 National level Conferences and a
Seminar on Thalassemia & Deferiprone in collaboration
with Dept. of Haematology AIIMS

Dr. Ashok Walia, Hon’ble Minister of Health, Govt.

of NCT of Delhi, inangurated the conference on
17" May”’ 03.

During his inaugural speech he said that 5.5% of Delhi’s
population is Thalassemia carrier and Delhi Govt. has
taken effective steps for prevention and control of this
disease. He said, “We are providing free Thalassemia
Screening to all expectant mothers visiting antenatal
clinics at our Lok Nayak, Guru Tegh Bahadur and DDU
hospitals”. He said that we intend to extend this facility
at other Govt. Hospitals so that whole Delhi can be
covered under this programme. He also informed that
Delhi Govt. is providing free blood and chelating agents
to Thalassemics at these hospitals.

Dr. Walia also released a Tele film “Chetna” on
Thalassemia awareness produced by DHS
(Directorate of Health Services, Govt. of Delhi) in
collaboration with NTWS. The story is based on a
healthy looking couple that happens to be a Thalassemia
carrier, luckily their first child is not Thalassemia Major
but a carrier. The film highlights the basic problems
faced by Thalassemics and motivates the audience for
pre-marital Thalassemia screening and voluntary blood
donation. Dr. A.K. Walia also spared enough time to
sce full 27 minutes film. He appreciated the efforts
being put-up by NTWS & DHS, and directed his
officers to use electronic media to show this film at
various platforms. He also said that under Bhagidari
Scheme, Delhi Govt. has associated with National
Thalassemia “Welfare Society and formed a
“Thalassemia Cell” to monitor the above activities.

Ms. Surrendar Saini, President, NTWS urged the Delhi
Govt. to include Thalassemia in the list of Disabled.
She also asked the Minister to start a comprehensive

National Thalassemia Centre in Delhi where
Thalassemics can have all facilities under one roof,

18" May 2003 was a day of surprises and joy for the
Thalassemics. First they were glad to note that a new
oral iron chelator is on the anvil when Dr. M.B. Agarwal,
arenowned Haematologist from Bombay presented the
results of the clinical trials of ICL 670C the new oral
iron chelator. He mentioned that the new drug may have
fewer side effects and be given just once a day orally.

Dr. M.B. Agarwal was honourcd with prestigious
Dr. B.N. Dara Award initiated by National
Thalassemia Welfare Society. The ‘award was
conferred by Dr. S.K. Sood who is well known as father
of Haematology in India. The award was 3" in series;
the first two awards have been conferred to Dr. Mammen
Chandy and Dr. V.P. Choudhry respectively.

Thalassemics were overjoyed to hear the new indigenous
developments in the treatment of Thalassemia. when
Dr. R.K. Marwah, Prof. of Paediatrics, PGI, Chandigarh
presented his talk. He said that Division of
Haematology-Oncology Advanced Paediatric Centre
PGIMER Chandigarh has 340 Thalassemics registered.
Dr. Marwah cited an example of one Mr. Tarun Nanda,
a Thalassemia Major from Ludhiana registered at PGI
Chandigarh in 1983, who was getting blood transfusion
since infancy. In Oct. 83 his BT interval was 26 days,
which reduced to just 11 days in May 91 with Hb,
maintained at 7-9gm/dl. Then he went under
splenectomy and his BT interval raised to 25 days
June 91, which again came down to just 1% davs by
Feb. 99 with Hb maintained at 8-10gm/él. Afiter
initiating wheat grass juice therapy in March 99 s BT
interval again rose to 26 days in 1999 & 2000 Blood
requirement further reduced to once in 24 dzys m 2001.
As per our information lately he has not izken blood
transfusion for the last 90 days and he = memtzmmng
Hb between 10-12gm/d].

He also gave reference of Wheat grass jwice in the
treatment of active distal ulcerative colitis By Dept.
of Family Medicine, The Technion. Isrzel Institute of
Technology. Ref: Scand J Gastroemizrolagy Apr. 2002.
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He said before starting trial he got approval from ethical
committee of PGI Chandigarh. 60 patients with mean
age 9.7 yrs £ 5.44 yrs (range lyr — 21.5 yrs) were
enrolled after informed written consent. Splenectomized
& patients on Hydroxyurea were excluded. Patients
themselves acted as control. Study was conducted from
Sep. 2001-Oct. 2002. 7 months pre therapy and 4 months
wheat grass therapy was considered for evaluation. Final
analysis could be possible only in 44 cases. Response
observed in 11 of 44 patients (25%). He concluded:

Definite improvement observed
Success in some cases proven

W N

therapy
4. The results do generate enthusiasm; a need for
a multicentric evaluation is obvious

Around two years back Amit who is now 29" years old
and weighing 47 Kg was on regular blood transfusion
every 2 weeks. Within 2 years of starting this therapy,
his interval between two last transfusions has been
increased to over 60 days with Hb maintained at 10.8gm/
dl despite of the fact that he is not maintaining regularity
In its use.

Then it was the turn of doctors and the Thalassemic
parents who believe more in research in the west.
Prof. Ryzsard Kole, Prof. of Medicine at University of
Carolina, U.S.A. said that experiments with gene
replacement have shown good results in mouse model

Benefits apparent after at least 9 months of

of Thalassemia but this required irradiation of the patient
similar to those needed for Bone MarrowTransplantation
and there is always risk of radiation & vector related
complications.

.. He said out of 200 mutations affecting betg Thalassemia

gene only 10 mutations are common. He has worked on
3 mutations IVS2-654, IVS2-745 and IVS2-705. By
repairing them with antisense oligonucleotides, he found
correction in erythroid cells from Thalassemia patients.
The results have been from 80%-90%. The antisense
oligonucleotides can be used as drugs administered by
injections or orally.

Both days The Hall was jam-packed. Over 600 persons
participated. To everyone’s surprise this was the most
attended Thalassemia conference. Participants took keen
interest during the Question-Answer session. The new
developments have raised a ray of hope among the
thousands of depressed & disheartened Thalassemics.

These new developments will boost the morale of
Thalassemics and bring sense of bright future among
them. It will also encourage them to effectively utilize
the available facilities so that whenever the new
developments are available for regular use they can be
bencefited.

At the end of the day every body left with a relief, joy,
optimism and a new ray of hope at the end of tunnel.

Review of the conference by the participants/experts

DearDr. Arora,

The conference was very well thought out & executed,
a very enjoyable experience. I was grilled by my patients
as to the latest in therapy — a sure sign that you have to
hold the next corference in Kolkata.

I thank you again for the warm hospitality and your
keen interest in Thalassemia.

Yours sincerely,

(Dr. S. Chandra)

Dear Dr. Arora,

I enjoyed my stay in India very much. It was very
touching to see how eagerly the patients are awaiting
progress in our research. In this regard I am pleased to
tell you that since I came back we have detected
repaired haemoglobin in the neripheral blood of the
oligonucleotide treated IVS2-654 mouse. One more
small step towards the treatment.

The conference was excellent. Since I do not deal with
medical issues on a daily basis it was very informative

and instructive for me to hear the problems that the
contd. page 12
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Blood Donation Camp at Bhopal Blood Bank organised
by M.P. Kid Care Society

Thalassemia Clinic organised by
Vivekanand Hospital & Research Centre on 4.4.03

A Thalassemia Tableau }narching in the - iz .
“Health Parade” Organised on World Health Day, Dance & Painting Competition organised by

he 7th April, 2003 by Directorate of Health Services, Alter Ragion Thelassamis Wallsressocisry

Govt. Of Delhi
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Blood Donation Camp at Bhopal Blood Bank organised
by M.P. Kid Care Society

Thalassemia Clinic organised by
Vivekanand Hospital & Research Centre on 4.4.03
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the 7th April, 2003 by Directorate of Health Services, Ajmer Ragion TosSmmens- Weftare Soclety
Govt. Of Delhi
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patients and their doctors face every day. I congratulate
you on the job well done and wish you best of luck in
you future work. My best wishes and my heart go out to
the patients as well.

With best regards,
Ryszard Kole

Dear Dr. Arora,

I must mention it 1s one of the successful conference I
ever dttended. All lectures were above the marks,
arrangements were wonderful. Everyone was very polite
and helpful. It is really feather in your cap and
conference was a great success.

It will be my pleasure to help Thalassemia society
anywhere in the world as I have interest in this subject
from beginning of my career. Kindly do not hesitate to
write to me whenever necessary.

With kind regards,

Yours sincerely,
Dr. M.R. Lokeshwar

Dear Dr. Arora,

Heartiest congratulations for a wonderful meeting. I also
thank you for your kind hospitality. I am sure that this
meeting would add to the enhanced treatment of
Thalassemics and they would benefit in a big way.

With regards,
Dr. M.B. Agarwal

Dear Dr. Arora, -

&£
My regards and best wishes. The Conference was indeed
a grand success. The Society is doing great work under
your able leadership. God Speed.

Your’s sincerely,
Lt Col. (Dr.) D.K. Mishra

National Thalassemia
Welfare Society

Well Done Mr. Jewesh Manuja — 2" Consccutive
Century '

Once again Mr. Jewesh Manuja helped us in organizing
“2™ Thalassemia blood donation camp™ in collaboration
with the Jail Road Shopkeepers Association and Anand
Vihar Welfare Association at Suhag Banquet Hall, Hari
Nagar on 8" June 2003. His efforts were so fruitful that
in his second attempt he scored century and we could
collect 130 units of blood. Red Cross team once again
appreciated his arrangements and hard work in making
the camp a super success. Now Jail Road Shopkeepers
Association and Anand Vihar Welfare Association have
promised us to hold at least one blood donation camp
every year in the month of June. Once again 3 kudos to
Mr. Jewesh Manuja.

Vikas Puri achieved one more milestone by organising
two consecutive Blood Donation Camps on 15" and 16"
June 2003. Credit goes to Dr. J.S. Arora, General
Secretary, National Thalassemia Welfare Society for
roping in as many organizations as possible in
supporting the camp. The First in series i.e. 15"
Thalassemia Blood Donation Camp was organized in
association with Manav Avam Yog Seva Sansthan,
Mianwali Voluntary Blood Donors’ Association, Vikas
Puri Main Market Association and KG-I Residents
Welfare Association. 110 units of blood were collected.
2" Camp in this series was organized on 16" June, 2003
on the occasion of “Shahidi Guru Purabh of 5* Sikh
Guru, Guru Arjun Devji” at Gurudwara Guru Singh
Sabha C-Block, Vikas Puri in association with
Gurudwara Prabhandhak Committee. 55 units of blood
were collected. Though it was first attempt yet it was
very successful. Mrs. Neelam Kohli made special efforts
in persuading the young devotees to donate blood for
the noble cause. Dr. J.S. Arora gave a briel talk on Blood
Donation to the audience in the Gurudwara.

Free Hepatitis B & C Screening Camp
Free Hepatitis B & C Screening Camp for Thalassemics

was organized on Sunday the 13" July 2003 at National
Thalassemia Welfare Society run Special Thalassemia
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& To know level of awareness on the issue among
CBO’s, health organizations and community/
children.

To know different parameters/factors that are
responsible for severity of this disease in Kutch
(social, economical, cultural)

2 To identify gaps in the current mechanism of
interventions on the issue of Thalassemia.

& To have effective networking with allied systems.

To have advocacy with government to undertake
Thalassemia Eradication Campaign in high risky
zones of Gujarat.

TASWELS, Orissa

Thalassemia & Sickle Cell Anaemia Welfare Society,
Orissa observed International Thalassemia Day on
8" May 2003 at Shishu Bhawan, Bhubaneshwar. Sri
Prafulla Chandra Ghadei, Hon'ble Minister, was the
Chief Guest. Blood Donation Camp, Screening for
Thalassemia in collaboration with RMRC,
Bhubaneshwar, General Check-up of Thalassemia
patients by Haematologist and a meeting were (s major
activities.

Amritsar Thalassemia Welfare Society

In the month of June, 2003, a deputation of the society
consisting Shri Satnam Singh (President) and
Shri Rajinder Singh Arora (Vice President) led by
Mr. G.M. Pathak met Dr. Karnail Singh Professor and
Head Dept. of Paediatrics, Govt. Medical College
Amritsar and requested to allot a separate room for
Thalassemia patient as Day Care Centre. The request
was acceded to by the Head of Deptt. A hall in the
Children Hospital of G.M.C. Amritsar was allotted for
Thalassemia Day Care Centre. The society started its
renovation at its own and completed the work by the
end of the month.

The office bearers of the Amritsar Thalassemia society
Shri Satnam Singh and Shri Rajinder Singh Arora also
attended the 4" National Thalassemia Conference held
in the A.LM.S., New Delhi accompanied by Dr.Karnail
Singh, Prof. & Head, Dept. of Paediatrics, Govt. Medical
College, Amritsar, 17"-18* May, 2003. ;

On 5" June 2003, the Thalassemia Day Care Centre was
inaugurated by Dr. P.S. Bedi, Principal, Govt. College,
Amritsar. The Amritsar Thalassemia Welfare Society

in association with the Dept. of Paediatrics, Govts

Medical College, Amritsar organized the programme.
On the occasion Dr. Karnail Singh Prof. & HoD. of
Paediatrics, Dr. (Mrs.) Karuna Thaper Asst. Prof.,
Dr. Pannu, Dr. Dhillon, Dr. Naresh Sharma, Dr. (Mrs.)
Arora of the Paediatric Deptt., Dr. Jaya Deep Dept. of
Blood Transfusion Medicines, Govt. Medical College,
Nursing and paramedical staff, Thalassemia and other

patients, parents of Thalassemic children, social
workers, press reporters including Sh. Satnam Singh
and Sh. Rajinder Singh Arora, Sh. G.M. Pathak, Gen.
Secretary, J&K Thalassemia Welfare Society & other
executive members of the Amritsar Thalassemia Society
were present.

Dr. P.S. Bedi, Principal G.M.C. Amritsar in his address
said that all required facilities would be provided for
the care of Thalassemia patients by the G.M.C. in the
care centre very soon with total treatment free of cost.
Dr. Karnail singh & other also appreciated the Principal,
Mr. G.M. Pathak and Dr. Jaya Deep requested the
Principal to provide oral iron chelating medicine
“KELFER” to the needy Thalassemia patients.
Shri Rajinder Singh Arora thanked all the staff, members

of the hospital for attending the function. Cold drink

and light refreshment was served to all by the society.

Children’s Corner

Abhinav Wadhwa made a sketch of Chief
Minister, Smt. Shiela Dixit on the spot
while inaugural address at St. Stephen's
Hospital. He also made sketches on the
entrance glass doors of Thalassemia
ward at St. Stephen's Hospital. He is a
keen artist and has won many drawing
competitions. He has been awarded ‘Kala
Shri’ Award in painting. He has won
bronze medal at Nehru Bal Mela.
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Facts About Cricket

India refused to continue the match against
Pakistan when Sarfaraz Nawaz bowled four
suceessive bumpers and the umpire took no
action. The game was at Sahiwal in 1978-79.

A X

The first ODI in which ‘wides’ and 'no balls'
were added to the bowlers' analysis was
India vs. Pakistan at Jaipur on Oct, 2,1983,

A X X

The match between New-Zealand and India
at Auckland on February 14, 1981 was the
first in New-Zealand in which coloured
clothing, white balls and black sightscreens
were employed.

25,000 spectators tirned up to watch
England play its first ODI match at
Chandigarh. Unfortunately violent
thunderstorm flooded the ground. Inorder

Yo placate the crowd a 15 over game was

staged in unplayable conditions.
Ak XX

P A de Silva refused to leave the field when
given out "obstructed:; field” in the Sri Lanka
vs. New-Zealand match at Wellington in
1977. Under pressure the umpire was
persuaded to reverse his decision.

A X X Xk
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