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Dear Readers,

Welcome to the first edition of the New Enlightenment, a quarterly
news and views magazine from ZJE students. :

The University of Edinburgh and Zhejiang University have a lcﬁlg
and proud history as internationally focused universities and itis
wonderful to see the New Enlightenment taking shape, reflecting
the international outlook of our students. Studying at International
Campus offers a myriad of opportunities for our graduates seeking to
- prosper in, and contribute to, an increasingly interdependent world.
You are the international leaders of tomorrow.

- Our unique ZJE partnership provides international focus for both
Universities considerable and broad-ranging strengths in bio-medical
research and [ am proud to see this focus in the articles in this our
first issue. The implications of the increasing pace of technological
innovation on medicine are likely to be profound and we must keep
up!

In "Youth in Bloom"we learn about activities planned by our
sophomore students, around the Party Congress and the sharing of
TOEFL experience. In "Sense and Sensibility"the thoughts of forﬁign
national students are shared, of their experience of studying at ZJE
and living in China. In"Knowing & Doing"we look at the team
events that have brought Z]JEers students together and although we
lost 2 matches in the 2017 Basketball Game, students found a new
and gratifying cooperation. The Spring Outing gave Z]JEers the
opportunity to savour the new signs of Spring and take pleasure in
the beauty of Chinese poetry. The "ZJE Daily"looks at student clubs
~and in this first edition, Tobias shares his experience of organizing

the Isomer English Club. We should always take time for reflection so
there is the "Meditation and Reflection”. '

The proverb-a good scientist must be a good artist, has stimulated
"Art Collections”, which for this edition takes a look




at the art of calligraphy and poetry. Kevin’s amazing poem was
inspired by a lecture on the Notch Signalling.

In "Academic Digestion", Kevin shares his thoughts and views on
how novel mutations can result in health problems in families, in
this case looking at how a couple with health genotypes had a child
with mutations in LAMC2 that caused blistering skin and how this
health puzzle was solved. Also, Harry considered the impressive
posters presented for Global Challenges, that reflect the impact
that research and researcher can have on society and global issues.
We are tremendously proud of our Students engaging in research
activities to augment their studies. In "Special Interviews", Jing, an
IBMS sophomore shares about his experience of the SRTP research
~ programme and Zerong, an IBMS sophormore who has been
accepted to a summer internship programme in Harvard University
is interviewed.

To give inspiration is a very special gift. In "Fountains of Inspiration”,
we learn from the experiences of Dr Xu and Dr Stefan. Finally, in
"Transitions of ZJU-UoE" we seek inspiration from two great men.

In a Pioneer of Faith in Truth, we look at the life and work of Chu
- Kochen (a renowned president of Zhe Jiang University) from whicfﬁ
- we learn about his truth-seeking, hard-work and self-sacrifice spirit.
In The Last Chinese Professor with a Pigtail, we learn about Ku
HwengMing, an outstanding linguistic graduate of the University of
Edinburgh.

L hope you enjoy reading this as much as I have and remember, there
is nothing that you cannot do and cannot achieve with supporf and
~_ mentorship from your academic family and friends. All that is needed
s stéong commitment, engagement and ingenuity from all of us to get
you to where you want to be.

Professor Susan Welburn BSc, PhD, DSc, FRSE
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he sun’s slowly setting, the sound

of the engines getting clearer and
the announcement of the next flight has
just been made. In the cozy couch I sat,
wondering what would happen once |
set foot on the plane. On the one hand |
was as excited as the little boy who has
just had his first day of school while also
pondering the kind of experience that
awaits him. How will | understand what
everyone’s saying without subtitles like it
is in the movies, how will | survive with-
out my local delicacies, how will I survive
life far away from home? Like any college
bound student, these were a few of the
questions that ran through my mind.

Fast forward to several dump-
lings later, and here | am at the
place we call home. It was clear
from our orientation day that
this would be my new home, the
phrase on everyone’s mouth be-
ing “We're family”. The residential
college style that is the feature of
our university truly molds us into
a family. From the sounds of the
instruments playing, the cheering
for the football team to the joyous
voices cheering on the “World Cup

18 #HEZH 2018

of video games”, it’s a truly harmoni-
ous environment. The staff, teaching
and non-teaching, motivate you to
do your best with love, for that is how
dedicated they're at their work. It’s
visible in their eyes, the bright spark
cannot be hidden.

How can an experience be com-
plete without the academic part of it?
The first semester was surely a mem-

Nelson Gonzabato

g

orable one. The Chemistry lessons al-
ways made you believe that anything
should be and will be easy. As Einstein
once said, “If you cannot explain it
simply, you do not understand it well
enough.”Our Chemistry Professor
made Chemistry look so simple while
delivering the content in the most fun
way ever. Mathematics is hard as they
said but not if you've got the best
lecturer they forgot to add. The spirit
of hard work and dedication around

ZHA THE NEW ENLIGHTENMENT



the campus makes the campus even
more. The team work spirit amongst
the students strengthens the idea of a
residential college style.

The past few months have surely
been filled with a lot of wonderful ex-
periences that economy of space only
allows me to list a few. The various
kinds of assignments that provide us
with key skills for the biomedical pro-

A LASTING

ENCE

fession are also accompanied by the
deadline rush. | can only say “dead-
lines are temporary, research skills
permanent.’Then came the labs. The
practicals are a great way to explore
more on the topics studied in class.
Once, we got to add some color to
biology by utilizing the GFP gene. The
excitement | as well as my peers have
during these practical classes is one
that cannot be described using a few
words. It's best experienced than writ-

EEFH 2018

@ @ Sense and Sensibility

ten about. The use of computational
techniques in our practical classes
enables us to view biology from a dif-
ferent perspective, and of course the
excitement that comes from seeing
those multicolored protein structures
in a way the textbook cannot provide
is indescribable.

One of the fundamental aspects
of a biomedical scientist is to com-
municate their findings to the public.
Tutorial classes not only help us ex-
plore more on the class content but
also provide us with an opportunity
to interact with our peers while also
practicing our oral and presentation
skills. These classes are much more
flexible in style with us taking the lead
which allows us to explore more on
the class content in a formal yet much
more relaxed

A sk anyone about their winter
mannetr.

experience and the answer
may be far from exciting. On the
contrary for me, building my
first snow man and having those
after class snow ball fights made
winter the best time ever. It was
in winter that | got myself the
stylish hair style now famously
known as the hat of snow.

«
| could go on forever about
my experience in the past few
months, yet | could simply put it
in one word: Home. The expe-
rience, like they say, my friend,

stays with you. A

ZHA THE NEW ENLIGHTENMENT 19
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Becky Nyle

Our
Dream
Campus

Studying abroad was a dream since
my childhood. And | could make it real in
2017 by joining the Zhejiang University
International Campus in China. | study
Intergrative Biomedical Sciences in
ZJU-UoE Joint Institute and It was a
great opportunity to follow a dual-
degree program which is presented
by two world class Universities. This
collaboration is between the Zhejiang
University in China and University of
Edinburgh in Scotland. The course
provides a firm background of
Biomedical sciences that integrates
Histology, Neurobiology, Genetics and
Biochemistry etc. by cooperation of both
ZJU and UoE lecturers.

Friendly and supportive learning -
living environment, social activities, sport
facilities prove that my International
Campus is the best place to study and
enjoy our student life. The international
cultural environment is really amazing
and it helps us to explore different
cultures and traditions across the globe.
Also, there're massive opportunities
to get involved in Chinese cultural
activities which are organized by student
committees and residential college.
However, I'm blessed to be here, to be a
BMS undergrad of this dream campus.

EE¥H 2018  ZMA THE NEW ENLIGHTENMENT



Chen Tze Qiao

@ @ Sense and Sensibility

Living and Studying at ZJE

The world-class facilities and
environment of the campus provide
endless opportunities in all aspects.

I love how close all students are here
and how quickly bonds are formed
between us. With the campus of small
size and countless opportunities

to interact and socialize with other
students, | definitely felt belong, safe
and accepted from day one itself.
More broadly, | love the people here
and look forward to building life-long
friendships. As the campus is new, |
am very honoured to witness and be a
part of its growth.

| really enjoy the exposure to
Chinese language, cultures and the
community. In this campus, | am
constantly extending my Chinese
proficiency through various programs
organized by the campus. There are
also field trips to which further enrich
my experience and life while studying
in China.

Studying abroad in ZJE has allowed
me to dream bigger and reach higher
than I ever would have before this
experience. Living and studying here

EEFH 2018

has strengthened every part of who |
am and has pathed towards shaping
the best out of myself. Through this
course, | get to experience both the
education systems in China and in
UK from two world-class universities
not through a distant approach but
an on-the-spot full immersion itself.
| had never regretted to choose ZJE
in contouring professionalism in the
field that I adore.

ZJE's accepting and understanding
environment has taught me so
much about other people and the
world around me. | strongly believe
by the time | graduate, | will have
the educational, social and cultural
experience | need to thrive in
my career. Besides, the academic
community is completely built up
with excellent academic and support
staffs whereby students are always
placed first.

Lastly, as an international student, |
really treasure and felt thankful for all
the help | received from my Chinese
classmates be it in studies or social
life.

ZHA THE NEW ENLIGHTENMENT 21
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@ @ ZJE Daily

/JE & ISOMERS EI

Why do we start Isomer
English Club

Life is about marking and creating,
university life especially. When | first came
here, a sense of refreshment arrived. It's
the first time we don't have to worry too
much about losing or competing. Every
step forward is progress. Then we became
curious, and the impulse of exploring the
world enveloped us. Any little crazy ideas
could be implemented; any remarkable
things could be achieved. For instance, to
revive a dying plant, to go to conferences
and get familiar with all the elicits in your
field, to be a volunteer, or to initiate a
club and be a leader. Kevin and | met at
the pre-session course and we were both
inspired by our lecturer, Paul. We learned
about the importance of the social
network for our future career; we took
a deep insight into formats of literature
review and journal article; we appreciated
many fantastic movies and other English
literature masterpieces. But we still felt
thirsty for not getting enough.

Then we started a discussion group
to invite all the friends and classmates
who have the same idea with us. In
those amazing evenings, we set a
time for all the members to discuss
about what we had learned and
what they wanted to share with each
other, which is actually the prototype
of one of our regular activities, the
language night. Also, we succeeded
holding an academic debate that was
derived from our course to strengthen

EEFH 2018
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our ability of critical thinking and
improvisation, which later became the
annual debate of our club. Finally, during
the military training, we conceived our
idea of forming a club to keep holding
these valuable activities.

Interestingly, we actually derived
the name of our club, isomer, from a
chemistry conception written on our
text book. Isomers are a series of organic
compounds sharing the same molecular
weight with different conformation and
configuration.

Kevin and | thought that one of the
most important reasons of starting our
club is to mingle around and construct a
powerful social network. To achieve this,
we have to embrace each other, accept
divergent opinions as well as stick with
ourselves.
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Activities & How do they
benefit others

There are bunches of activities we
conceived to hold for our club but only
few of them could serve as our regular
activity or annual activity. Therefore, we
made a survey on the WeChat group to
get opinions from our club members.
Activities having the highest vote are
listed as follows.

1. Language night, the regular
activity of our club, is held once a week.
This activity is based on the idea of
discussion night we held in pre-session.

Furthermore, some students from
professor Rick’s class offered us a new
thought of dividing the discussion into
two parts. One hour is for English and
another hour for Chinese. In this way, we
could recruit more international students
into our club and promote intercultural
communication, which | believe is
necessary for a campus with one third
international students.

2. British parliamentary style debate
is the annual activity of our club. This
activity is held for whoever wants to
improve their ability of critical thinking
and improvising. We initially held a course

EESH 2018

to impart some background knowledge
of British parliamentary style. Then we
divided all the participants (n=32) into
four subgroups, and every two members
form a small unit to compete with
other unit in one competition.

All the winning unit of the first
competition will take part in the
final one, where we invited some
debate experts and professors from
our major as referees, including
Nicola, Melanie, Christwood.

There are also some other
interesting activities which serve
as optional activities, e.g. the
movie night held by Dawn, our vice
president, and Letters live, a famous
activity initially held in London. Through
all these wonderful and innovative
activities, not only can we strengthen our
ability of English communication but also
grow fonder of English literature. The best
part of these activities is to see more and
more “isomers” emerging in this campus,
which greatly relieve our loneliness.

Problems we encounter

Of course, we would encounter some
problems and difficulties during the
development of our club. Above all, we
need to manage our time and balance the
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attention we put into the club activities.
For instance, holding a language night
takes 2 hours for preparing and 3 hours
for asking people to join. Worse still, the
annual debate | am responsible for cost
me half a month to recruit participants,
preparing for course presentation,
decorating the room for competition and
reciting the manuscript of debating. It is
a huge work, especially when we have
many in-course assessments to cope with
simultaneously.

Furthermore, as for trust and

@ @ ZJUE Daily

collaboration, like many other initiators, is even magnified since we are the co-
Kevin and | have divergence many presidents of the club and one of us had
times. He prefers to spend more time to surrender. Last but not least, starting a
on intercultural communication while club is not only about holding activities,
| argue that it's better to explore more but also managing other trivial things
about English literature. The problem like coping with the shortened budget

Conclusion

It has been months since we started Isomer
English Club, we made an amazing job in the
previous period; however, we are still at our
infancy for building a great club and there are so
many things to improve for the following years.
Finally, | want to give my gratitude to all the core
members supporting our club.

and making regulations.
Nevertheless, it finally came
to my awareness that facing
challenges is also an essential
part of life. But sometimes,
painful moments that taste
bitter can actually be better
for you. All you need to do is
to get the few extra inches
which set yourself apart.

May you
always
remember
the purity
of that time.
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DIGEST OF:

Novel Mutations
in the LAMC2 Gene

in Non-Herlitz Junctional Epidermolysis Bullosa:
Effects on Laminin-5 Assembly, Secretion, and Deposition

Daniele Castiglia, Patrizia Posteraro, Flavia Spirito,:i Mari Pinola,
Corrado Angelo,* Pietro Puddu,? Guerrino Meneguzzi, and Giovanna
Zambruno Laboratory of Molecular and Cell Biology,

*“V1I Division of Pediatric Dermatology and 2

Department of Immunodermatology, Istituto Dermopatico
dell'Tmmacolata, IRCCS, Rome, Italy; 3INSERM U385,

FaculteA de Me Adicine, Nice, France

]unctional epidermolysis bullosa (JEB) is a kind of
disease causing the victim to suffer from blistering
skin. The disease can be caused by a defect in adhe-
sion between epidermal and dermal cells, which is
related to anchoring filaments and hemidesmosomes
functioning. Laminin-5 is a protein essential in the
composition of anchoring filaments; its binding to the
component of hemidesmosomes, a 6 § 4, is vital for
the adhesion as well. The dysfunction of laminin-5 is
often related to the mutations in the LAMC2 gene
(Castiglia et al., 2001). These mutations either cause a
decrease in laminin-5 expression (called non-Herlitz
JEB, not lethal) or an absence of laminin-5 (Herlitz
JEB, lethal) because the domains vital for functioning
assembly are unavailable (Fine et al., 2000).JC

INTRODUGTION

The non-Herlitz JEB patient in this study is a com-
pound heterozygote with two novel mutations in
LAMC2 gene, suffering from decreased secretion of
laminin-5 and an abnormal v 2 chain, one of the
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Figure 1. Immuno Fluorescence
localization of laminin-5 in non-H

JEB keratinocytes. With antibodies
to laminin g2 chain (a, b) and hetero-
trimeric laminin-5 (¢, d), cytoplasmic
staining as well as labeling of the
extracellular matrix are visible in
patient’s keratinocytes (a, ¢). The
intensity of the extracellular staining is
strikingly reduced, however, com-
pared to normal control (b, d). Bars: 7
mm (a, b); 10 mm (c, d).

component chains of laminin-5 (the others are a 3 and
B 3). Both mutations related to v 2 chain (Castiglia et
al., 2001).

The paternal allele mutation is a de novo site mutation
(de novo: the mutationisn’ t present in the father” s
soma cells; it might have developed in the sperm cells),
causing change of the guanine located at 522-1 for ade-
nine. This is called a missense, causing the skipping of
exon4 on the gene. The v 2 chain (y 2 A 4), respective-
ly, loses 33 amino acid within the N-terminal (the pep-
tide side end with amino group) domain V (Castiglia et
al., 2001).

The maternal mutation involves an insertion of a base
pair (A-T) atlocation 3511, causing a frame-shift in the
37 terminal exon and a premature termination codon
(PTC). It is predicted that the vy 2 chain ( y 2t) pro-
duced will have a loss of last 25 amino acids at C-termi-
nal (with carboxyl group) (Castiglia et al., 2001).

The researchers adopted the gene sample (mutant y 2
cDNA; cDNA is produced from respective mRNA) of
the patient and his parents to examine the mechanism
that how the two mutations result in JEB. They took vy
2-null keratinocytes (LSV5 cell line) as models, transfect-
ing them with v 2 A4 or vy 2t cDNAs to see their effects
on laminin-5 assembly, secretion and deposition (Casti-
glia etal., 2001).
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Non-H JEB patient's keratinocytes synthesize and secrete a reduced amount of
laminin-3 that undergoes processing and deposition into the matrix

The researchers firstly did immunofluores-
cence experiment on the samples (patient
and control) to localize laminin-5. The
localization of laminin-5 of the patient
seemed normal- both cytoplasmic and
extracellular staining were observed.
However, if we compare Fig. 1a and Fig.
1b as well as Fig. 1c and Fig. 1d, one may
see an obvious reduction in intensity of the
staining: the laminin-5 level severely
decreased in the

Figure 2. Northern blot and immuno-

precipitation analysis of laminin-5.
(A) Expression of LAMC2 gene was
assessed by northern blot of total RNA
puri®ed from cultured patient and

normal keratinocytes. Membranes were

hybridized with a 32P-labeled LAMC2
speci®c probe and, for loading control,

the GAPDH probe. The intensity of the

signal for the g2 chain mRNA appears
markedly reduced in patient (Pt) com-
pared to control keratinocytes (C).

EEFH 2018

patient” s cell.

A further immunoprecipitation indicates
that the three subunit precursors, namely a
3 (200 kDa), B 3(155kDa) and vy
2(140KDa), were synthesized but in lower
amount; cleaved o 3 (165 kDa) and vy
2(105KDa) were also observed, showing
that mature laminin-5 was produced,
though in a rather small amount (about 8%
comparing to the normal cell) (Fig. 2B).

A
c Pt
‘ﬂ ) .
GAPDH — .‘
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Northern analysis shows markedly reduced levels of y2 laminin chain mRNA in
the non-H JEB patient

Northern blot analysis was then adopted to find out which subunit was mainly affected.
After probe labelling, v 2 chain was found to decrease by about 70% (Fig. 2A); a 3 and

B 3 levels were comparable to the control group. In this way, the defect was localized to
LAMC2 for it regulates the expression of vy 2.

Mutation analysis reveals compound heterozygosity for a single hase insertion
and a de novo splice site mutation in LAMC2

The samples are from the patient, the parents and the controls. To investigate the geno-
type of the patient for LAMC2, PCR on LAMC2 followed with heteroduplex analysis
was carried out. Heteroduplex analysis works through denaturing the target as well as
control DNA segments and letting the DNA recombine freely during annealing. If the
target DNA fragment is mutated, a heteroduplex will found when a target DNA strand
sticks to a control DNA strand, showing a recognizable kink. In this way, mutation sites
may be detected. The detected target DNA will be sub cloned and sequenced, then
undergo ASO analysis to verify the mutations. The ASO (allele-specific oligonucleotide)
analysis works using short pieces of synthetic DNA as complementary probes to detect
the presence of some known target sequence.

The result showed that for exon 23 mutation, a single-base (A) insertion happened at
position 3511 on nucleotide, causing a frameshift and a downstream 110 bp PTC. This
mutation was verified to come from the mother (Fig. 3B). As for exon 4, the mutation
was a G->A substitution, expressed as 522-1G->A (Fig. 3C). However, only the patient
sample showed a presence of mutant oligonucleotide in ASO analysis.
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Figure 4. Allele-speci®c analysis of the
transcripts and cDNA sequencing.

(A) RT-PCR ampli®cation of total RN'A obtained from patient’s cultured
keratinocytes using paternal (lane 1) or maternal (lane 2) speci®c antisense
oligonucleotides that end at the C/A polymorphism detected at nt 858.
Paternal-speci®c PCR products are represented by two fragments, of 376 and
279 bp. By contrast, a single band of 378 bp is derived from the maternal
allele. (B) Sequencing of 279 bp fragment shown in lane 1A reveals an
aberrant mRNA bearing the in-frame skipping of exon 4 (99 bp) (mutant
cDNA 1), whereas sequencing of the 376 bp band derived from the paternal
allele shows an out-of-frame transcript carrying the deletion of the ®rst two
bases of exon 4 (mutant cDNA 2). (D) RT-PCR ampli®cation followed by
Aspl restriction enzyme digestion was carried out using oligonucleotides
spanning the region containing the 858 C/A polymorphism (nt 707 £ 1145)
on ¢cDNA from a normal homozygous C/C individual (lane 1) and the
heterozygous C/A patient (lane 2). Two digested bands of 286 and 153 bp are
visible in the C/C homozygous subject. In the patient, the maternal
transcripts correspond to the same 286 and 153 cleaved bands, whereas the
paternal transcripts remain undigested and correspond to the 439 bp band.
Note that the intensity of the two maternal bands is similar to that of the
paternal one. The markers for molecular size (100 bp DNA ladder, from 100
to 2000 bp) are in lane M.
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The de novo splice site mutation
922-1G->A results in a major mRNA
transcript carrying the in-frame
skipping of exon 4

The researchers went on to investigate
the effects mutation 522-1G->A has
on gene splicing. RT-PCR was carried
out to get the cDNA for further PCR.
The result showed that in father
cDNAs, there were two bands: the
376bp band and the 279bp band. Since
the normal band should be of 378bp, it
can be indicated that in the paternal
cDNA, there were two aberrant splic-
ing: a 2bp one and a 99bp one, the
latter of which was dominant (Fig.
4A). The 99bp loss indicates a skip-
ping of exon 4, as confirmed through
gene sequencing (Fig. 4B). The muta-
tion will cause a deletion of 33 amino
acid in the N-terminal of +y 2 chain at
domain V.

Both mutant alleles give rise to unstahle transcripts that contribute to the reduced
steady-state level of LAMC2 mRNA

What needed further investigation was the relative contribution of the two mutated
alleles to the expression level of y 2 chain mRNA. Northern blot was carried out on a
normal 858 C/C polymorphism individual and the patient, who was 858 C/A geno-
typed. Polymorphism is a phenomenon that some gene sites vary among people; when
the frequency is up to 1% or more, the difference can be called as a polymorphism.
Various mRNAs with different polymorphism might be separated using oligonucle-
otides probes for selection. Thus, as seen in Fig. 4D, the paternal band and maternal
bands were separated, making it easier for comparison of the mRNA expression level
between maternal bands and normal band, maternal bands and paternal bands. Through
comparison, the maternal bands seemed fainter than normal bands, indicating a dys-
function of LAMC2 mRNA expressing. (Fig. 4D) The paternal bands had a similar
intensity as maternal bands, implying a similar decay in mRNA expression. (Fig. 4D)

58 &HE=8 2018  ZHA THE NEW

ENLIGHTENMENT



Expression of the mutated y2 chains in y2-null keratinocytes: the y244 polypen-
tide rescues laminin-5 secretion and matrix deposition

After learning about the mRNA expression, vy 2 chain synthesis and expression should
be investigated as well. Did the two alleles have same effect for this case? Through a
model, LSV5 cell line, we might find the answer.

LSV5 cell line lacks laminin y 2 chain but produces a 3 and @ 3 chains. The cell line is
derived from a patient with H (lethal) JEB, but the cells themselves might survive
because intercellular adhesion might not be as vital for individual cells. If a wild-type
cDNA of v 2 chain was transfected by plasmid into the LSV5 cell line, functional lami-
nin-5 molecules could be produced.

Transfections of v 2 A4 and vy 2t were carried out in the LSV'5 cell line; immunofluo-
rescence staining was performed to see the result. Stains used include pAb SE144 (specit-
icto y 2) and MoAb GB3 (attaches to laminin-5 molecule). PAb SE144 staining
showed that all cytoplasm and the matrix (extracellular) were labelled with fluorescence,
indicating that the transfected cells were producing and secreting mutated v 2. (Fig. 5a,
b and ¢) The extracellular staining was less intense for the LSV'5 cells transfected with
mutated cDNAs than those with wild type y 2 cDNA, showing a deficiency of produc-
ing normal amount of vy 2 chains (Fig. 5a, b and ¢).

For laminin-5 synthesis, y 2 A 4 appeared to rescue the expression (Fig. 5¢); however, vy 2t failed to induce
laminin-5 recovery (not even partial) (Fig. 5f). y 2 A4, though, didn’ t seem to fully rescue the cells for their

laminin-5 secreting ability, which was consistent with the results of pAb SE144 staining, where mutated
transfections appeared to show a less intense labelling.

Figure 5. Immuno Ruorescence staining of g2-null LSV5 cells "Orty-cisht hours after transfection, cells were
stained with antibodies to laminin g2 chain (a,

transiently expressing the wild-type and mutated g2 chains. |, o) and o heterotrimeric laminin-5 (d, e, ).
In LSV cells the g2 chain and, consequently,
laminin-5 molecules are absent (Miquel et al,
1996), but reappear after transfection with the
wild-type g2 cDNA resulting in strong
intracytoplasmic and extracellular labeling (a,
d). LSV5 cells transfected with plasmid
pCg2D4 to express the exon-4-deleted g2
chain show an intense cytoplasmic labeling
and a fainter extracellular staining with both
antibodies used (b, e). LSV5 cells transfected
with plasmid pCg2t to express the C-terminal
truncated g2 chain show immunostaining with
anti-g2 antibody (c) but no reactivity with
anti-laminin-5 antibody (f). Transfection
experiments were repeated three times with
similar results. Scale bar: 12 mm.
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he researchers examined a child with non-H JEB. An
| analysis on LAMC2 gene of the patient suggested that he n I s c “
was a heterozygote for two new mutations, one site muta-

tion 522-1G->A and an insertion mutation 3511insA, extending

the category of mutations that might cause JEB. A

1544 d d
3511insA, the maternally inherited mutation, triggers a 37-ami- Wi RDEMKA?DIFDRKVSDLESE??K?E{
no-acid frameshift, a PTC downstream in exon 23 and a 25-ami- WT 72 AKTQINSQLRPMMSELEERARQQR(

no-acid loss upstream, which locates at the end of C-terminal. It
is well recognized that a gene-defect-induced PTC in genes cause

1130

Mut Y2 AKNPDQQPTAAHDVRAGREGTSAE

decay of mutated mRNA expression (Aberdam et al, 1994; B
Baudoin et al, 1994b; Matsuiet al, 1998; for review see Maquat, WT 12

1995). However, for a PTC with a location in the last exon of the
gene which mutated (which is just the case here), the decay
might not be so significant (Cheng et al, 1990; Hall and Thein,
1994; for review see Hentze and Kulozik, 1999). A large amount
of mRNA with mutation 3511insA, encoding vy 2t (with 37
aberrant amino acids and a 25-residue deletion at the terminal
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site) was observed in the research, consistent with the theory.

522-1G->A was confirmed as a paternal mutation, which might
come up in germ cells of the father. This mutation might lead to a
99-nucleotide deletion (transcript 1) in mRNA or a 2bp deletion
(transcript 2), the former of which was a majority. Transcript 2
might cause active mRNA decay; transcription 1 is with skipping

of exon 4 and codes for y 2 A 4, which lacks 33 amino acids in :
domain V of the v 2 chain. But the effects were not quite signifi-

cant. The cases, where exon-skipping-induced protein inside-deletion has trivial influ-
ence on the residual of the protein, have been reported in various kind of genes, includ-
ing the laminin-5-involved ones (Pulkkinen et al, 1994b, 1998; McGrath et al, 1996,
1999; Posteraro et al, 1998).

By northern analysis, both mutations in the gene of the patient are found to contribute
to a lower LAMC2 mRNA level. As the portions of contribution of each mutation to the
phenotype are not clear with only genetic studies, further studies were carried out. The
rescuing effects of y 2 A4 and v 2t on LAMC2 cell line, which cannot produce lami-
nin-5 because of a disability to synthesize y 2 chain, were examined by transfecting the
mutated cDNAs into the cell line. y 2t failed to rescue the laminin-5 molecule loss; this
result might relate to a C-terminal disruption, which might be critical to laminin-5
molecule assembly.

It has been suggested by Matsui et al. (1995) that laminin-5 assembly requires the forma-
tion of a stable B 3 v 2 heterodimer for initiation.
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Figure 6. Effect of
frameshift mutation
3511insA on protein
sequence and second-
ary structure.

(A) Alignment and conservation
between the C-terminal sequences of
wild-type murine g1 (Swissprot
accession No. P02468) and human g2
chains. The mutant g2 chain with the
aberrant amino acid sequence
generated by the frameshift mutation
3511insA and starting from residue
1132 is also shown. The ‘d” positions
in the heptad repeat of laminin long
arm is indicated above the sequences.
The gl sequences required for dimer
and trimer assembly are boxed. The
mutant chain terminates prematurely
at residue 1168. New proline and
glycine residues in the mutant
sequence that are known to act as
a-helix breakers are underlined. (B)
Secondary structure prediction plots
according to Garnier et al (1996). The
normal sequence shows propensity
for a-helix (WT g2). By contrast, the
mutant sequence shows a severe
disruption of the a-helix acquiring a
random coil pro®le (Mut g2). Black,
a-helix; gray, random coil.

The model developed by Beck et al.
(1993) suggested that laminin chain
assembly needs formation of a
triple-stranded coiled-coil C-termi-
nal domain, where the interacting
edges of the three chains are formed
mostly by hydrophobic affinity
between residues and charged residue
interaction, which involves an (abc-
defg)n heptad. Other studies also
showed evidence on the vital role of
C-terminal short sequences (no more
than 100 residues of amino acid) for
the formation of the specific structure
mentioned above (Engel et al, 1991;
Hunter et al, 1992; Nomizu et al,
1994, 1996; Utani et al, 1994; Antons-
son et al, 1995; Kammerer et al,
1995). Frameshift mutation (as
shown in Fig. 6) 3511insA interrupts
the heptad sequence repeat, causing a
hampered inter-residue interaction
and a disrupted laminin-5 assembly.
Another cysteine residue called
Cys1184, related to C-terminal inter-
chain disulfide bond formation, is
also not present.

For paternal v 2 A4, the y 2 chain was secreted and deposited extracellularly, regardless
of a deletion in domain V. Mutation analysis carried out in earlier studies indicated that
v 2 domain V didn” thamper the deposition of laminin-5 (while another domain,
domain IV did), which is consistent with this outcome. The results confirm that domain
V is not vital for extracellular secretion and deposition of laminin-5.

Inspirations might be caused, however, by mutations in y 2 domain IV, which might
affect the adhesive function of laminin-5 without aftecting the deposition of it (Gag-
noux-Palacios et al, 2001). Since y 2 A4 didn” t hamper the secretion and deposition
of laminin-5, it might be assumed that this mutation may induce non-H JEB by causing
domain V defect, affecting the adhesive functions of laminin-5 like domain IV does. On
the other hand, the mutated laminin-5 were secreted in declined amount due to mRNA
decay and vy 2t chain assembly defect. The decreased concentration of laminin-5 might
destabilize the basement membrane and improve the destructive effect of v 2 A4 on cell
adhesion. So, the symptoms of the patient might come from a joint effect of a decreased

synthesis and an altered laminin-5 functionality.
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Aberrant: abnormal

Anchoring filaments: combine
hemidesmosomes and collagen togeth-
er in dermo-epidermal junction.
Annealing: a step in PCR;

ASO analysis: allele-specific oligonu-
cleotide. Using short pieces of synthet-
ic DNA as complementary probes to
detect the presence of some known
target sequence.

bp: base pair

c¢DNAs: Single-stranded DNA made
in the laboratory from a messenger
RNA template under the aegis of the
enzyme reverse transcriptase. This
form of DNA is often used as a probe
in the physical mapping of a chromo-
some.

de novo mutation: an alteration in a
gene that is present for the first time in
one family member because of a muta-
tion in a germ cell (egg or sperm) of
one of the parents or in the fertilized
egg itself.

Exon: any part of a gene that will
encode a part of the final mature RNA
produced by that gene after introns
have been removed by RNA splicing.
Frameshift: the addition or deletion
of one or more nucleotides in a strand
of DNA, which shifts the codon trip-
lets of the genetic code of messenger
RNA and causes a misreading during
translation, resulting in an aberrant
protein and therefore a mutation.
Gene splicing: the process of prepar-
ing recombinant DNA germ-line: the
cellular lineage of a sexually reproduc-
ing organism from which eggs and

EEF

sperm are derived; also, the genetic
material contained in this cellular
lineage which can be passed to the next
generation.

Hemidesmosomes: bind the base of
the cell to the underlying basement
membrane by linking to the cell” s
intermediate filament network.
Heteroduplex analysis: works
through denaturing the target & con-
trol DNA segments and letting them
recombine freely during annealing.
Junctional epidermolysis bullosa
(JEB): a kind of disease causing the

victim to suffer from blistering skin

Keratinocytes: Keratinocyte cells are the build-

ing blocks of the skin. They are the most

common type of skin cell and make keratin, a

protein found in skin, hair, and nails.
Kink: bent

Laminin-5: a protein essential in the composi-

tion of anchoring filaments
Non-Herlitz: not lethal kind of
Paternal: from father

Polymorphic markers: inherited characteris-
tic that occurs within a given population as two

Oor more traits.

Premature termination codon: a codon that
make the transcription stop prematurely.
RT-PCR: a highly sensitive technique for the
detection and quantitation of mRNA (messen-
ger RNA). The technique consists of two parts:
The synthesis of cDNA (complementary
DNA) from RNA by reverse transcription (RT)
and the amplification of a specific cDNA by the
polymerase chain reaction (PCR). RT-PCR has
been used to measure viral load with HIV and
may also be used with other RNA viruses such

as measles and mumps.
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